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No.  L— INTRODUCTORY. 

BY  ALFRED  CARPENTER,  M.D.  (lOND.),  CS.S.  (CAMa), 
President  of  the  Council  of  the  British  Medical  Association, 

THE  Hygiene  of  School  Life,  or  as  it  is  called  in 
common  parlance,  'Health  at  School,'  is  of 
paramount  importance  in  connection  with  the  subject 
of  Political  Economy  and  the  prosperity  of  the  nation. 
It  must  be  taken  into  consideration  by  all  those  who 
are  in  any  way  connected  with  the  education  of  the 
young,  and  especially  by  the  teacher  himself.  It  is 
fully  equal  to  that  of  the  hygiene  of  the  nursery. 
Its  responsibilities  are  even  greater :  both  have  been 
very  much  neglected  in  the  past  by  all  classes  of  the 
conununity. 

It  is  in  the  dawn  of  life  that  decided  impressions 
are  immediately  made  upon  the  ductile  material  of 
the  human  constitution  which  will  make  or  mar  the 
framework  as  well  as  the  delicate  machinery  of  the 
future  man.  Those  impressions  may  lead  him  on  to 
a  life  of  happiness  and  health,  or  to  one  of  unhappi- 
ness,  which  wiU  be  to  some  extent  consequent  upon 
the  ill-health  and  low  bodily  vigour  which  insanitary 
surroundings  may  produce.  If  the  impress  is  put  on 
too  heavily,  the  result  may  be  disastrous.  The  form 
of  the  body  itself;  the  shape  of  a  limb ;  the  develop- 
ment of  an  individual  organ;  the  cultivation  of  a 
sense,  may  be  each  and  all  interfered  with  in  the 
early  days  of  childhood  :  the  influence  thus  brought 
to  bear  may  stamp  its  impress  upon  the  child,  and 
determine  the  result  as  to  certain  careers  which  it 
shall  not  follow.  How  many  curved  spines  are  due  to 
wrong  habits  contracted  in  school  1  How  many  eyes 
have  been  deprived  of  their  accommodating  power 
by  indulgence  in  positions  which  it  is  the  teacher's 
duty  to  disallow  I  The  error  of  the  nurse  or  of  the 
teacher  may  mar  or  even  destroy  the  noblest  work  of 
God. 

The  damage  which  results  from  a  misunderstanding 
or  an  ignorance  of  the  first  principles  of  the  laws  of 
health  is  manifested  very  clearly  by  statistical  evidence 
so  far  as  total  loss  is  concerned,  but  it  tells  us  very 
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little  of  that  partial  mischief  which  so  often  follows 
from  neglect  of  nature's  laws.  It  is  thoroughly  well 
proved  by  repeated  reports,  that  out  of  every  1000 
children  born  into  the  world  in  populous  districts,  at 
least  150  depart  this  life  before  they  have  lived  a 
twelvemonth.  Yet  is  it  not  the  birthright  of  every 
child  that  it  should  enjoy  perfect  health,  and  reach  a 
good  old  age  without  being  subjected  to  the  influence 
of  hereditary  diseases  ?  The  passions  and  the  igno- 
rance of  our  forefathers  still  produce  an  influence, 
and  at  the  present  day  lust  and  disease  are  daily 
robbing  an  immense  multitude  of  that  birthright  which 
belongs  to  them.  It  is  in  diminishing  the  incidence  of 
this  mischief  that '  Health  at  School '  requires  deep 
consideration.  Nearly  one-half  of  all  the  deaths 
which  actually  take  place  are  those  of  children  under 
five  years  of  age.  It  would  be  waste  of  time  to  illus- 
trate these  statistical  facts  by  reference  to  individual 
cases,  but  for  the  sake  of  example  I  may  mention 
Birkenhead;  the  report  for  that  township  is  now 
before  me.  For  some  years  past,  upwards  of  fifty 
per  cent  of  the  deaths  from  all  causes  were  those  of 
children  under  five  years  of  age.  That  is,  one-half  of 
the  population  never  had  the  opportunity  of  going  to 
an  elementary  school  at  all,  for  they  *  were  not '  in 
existence  at  the  age  of  five.  The  deaths  of  persons 
over  sixty  years  of  age  were  twelve  per  cent.  only.  Of 
late  years,  general  hygienic  measures  have  been 
adopted  by  the  local  authority  in  that  locality.  These 
measures  have  reduced  the  death-rate  of  young  chil- 
dren to  forty  per  cent  of  the  gross  mortality,  and  have 
raised  that  of  those  above  sixty  years  of  age  to  twenty 
per  cent  This  result  shows  what  may  be  done  by 
corporate  action  when  well  directed ;  but  no  action 
taken  by  a  local  authority  can  reduce  in&nt  mortality 
to  anything  like  a  moderate  standard  unless  there  is 
at  the  same  time  an  extension  of  hygienic  knowledge 
among  the  masses ;  until  parents  and  guardians  know 
something  of  the  first  principles  of  sanitary  laws,  the 
reduction  in  infant  mortality  will  not  be  great 

The  bearing  of  these  points  upon '  Health  at  School ' 
is  shown  in  the  fact,  that  it  is  sometimes  asserted  by 
intelligent  people  that  this  infant  mortality  is  a  good 
thing,  that  it  weeds  out  from  the  masses  the  weak,  the 
delicate,  and  the  diseased,  and  leaves  behind  it  the 
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stronger  and  better  developed  part  of  the  population ; 
that  it  eliminates  the  unhealthy,  and  is  a  benefit  to^ 
the  rest  of  mankind ;  and  that  it  gives  a  teacher  a 
better  material  to  work  upon :  that  there  is  a  good  side 
in  the  mortality  among  infants  as  well  as  a  bad  one. 

This  argument  is  an  unsound  one.     If  the  effect  of 
unhealthy  states  of  the  community  were  limited  to 
those  who  die,  there  might  be  something  said  for  it 
by  the  student  in  political  economy,  if  we  left  out  of 
the  problem  all  reference  to  the  morality  of  the  result. 
It  is  certain  that  the  unhealthy  condition  which  leads 
to  this  great  infant  mortality  tends  at  the  same  time  to 
lay  the  foundation  for  mischief  in  a  large  portion  of 
those  who  pass  the  age  of  five  years.     These  funda- 
mental stages  will  develop  in  an  increasing  ratio  as 
time  goes  on,  and  the  want  of  true  sanitary  knowledge 
in  the  nursery  finds  its  practical  demonstration  in  the 
production  of  manifest  disease  in  the  individual  long 
after  the  nursery  has  been  lefl  and  even  the  state 
of  pupilage  in  elementary  schools  passed  through. 
School  life  may  bring  this   hidden    diathesis  into 
light  sooner  or  later,  according  to  the   conditions 
under  which  that  school  life  is  carried  on.     It  may 
bring  out  to  the  surface  and  expel  it  from  the  consti- 
tution on  the  one  hand,  or  it  may  on  the  other  hand 
fan  it  into  activity  and  hasten  its  development  into  a 
very  manifest  disorder,  or  even  into  a  fatal  disease. 
This  result  will  be  brought  about  in  one  way  or  the 
other  according  to  the  correctness  or  otherwise  of  the 
principles  upon  which  the  surroundings  of  the  school 
as  to  its  sanitary  condition  have  been  laid  down,  and 
the  customs  which  may  be  indulged  in  by  the  scholars 
or  insisted  upon  by  the  teacher.     There  is  something 
more  in  '  Health  at  School  *  than  simply  preventing 
the  spread  of  epidemic  or  of  enthetic  disease.     There 
is  something  more  than  meets  the  first  thoughts  which 
arise  when  we  speak  of  the  presence  or  absence  of  this 
or  that  form  of  epidemic,  something  which  specially 
excites  the  dread  of  the  teacher  when  the  examinations 
of  his  scholars  are  about  to  commence.    In  addition  to 
this  there  is  a  minus  quantity  in  the  matter  which  may 
or  may  not  be  great  in  the  inhabitants  of  a  particular 
district,  but  which  will  tell  more  or  less  upon  the  general 
health  of  every  school,  according  to  its  surroundings 
and  the  customs  which  are  followed  within  its  walls. 
This  minus  quantity  represents  the  depreciation  in 
the  general  health  which  is  certain  to  belong  to  some 
or  all  of  the  children,  and  will  be  the  measure  of 
their  constitutional  tendency  to  take  on   epidemic 
influences  whenever  they  are  presented  to  them  either 
within  or  without  the  school  buildings  themselves. 
This  minus  quantity  will  be  comparatively  harmless 
in  a  properly  arranged  and  well  conducted  school, 
but  it  becomes  of  serious  importance  in  one  in  which 
insanitary  surroundings  and  insanitaiy  principles  are 
allowed  to  be  present ; .  our  duty  therefore  is  not  only 
to  keep  out  all  epidemic  or  infectious  influences,  but 
to  raise  the  health  tone  of  the  whole  body  of  scholars, 
so  that  this  minus  quantity  may  be  gradually  decreased 
and  an  approach  made  to  a  really  healthy  level   There 
therefore  is  an  element  to  be  considered  which  is  alto- 
gether outside  the  question  of  infectious  diseases,  and 
yet  is  intimately  mixed  up  with  them.     If  this  minus 
quantity  in  the  matter  of  general  health  is  consider- 
ahli*  whenever  the  germs  or  exciting  cause  of  infec- 
"^pidemic  disease  find  admission  into  a  given 
•»y  will  manifest  themselves  with  greater  or 
•ty  according  as  this  minus  quantity  is 


considerable  or  otherwise.  If  no  such  germs  or  ex- 
citing causes  of  specific  diseases  are  imported  into 
a  school  at  any  particular  time  or  season,  yet  its 
arrangements  may  be  such  as  may  prepare  for  the 
reception  and  propagation  of  an  infectious  malady 
elsewhere  than  within  the  school  The  managers 
may  have  made  every  practicable  arrangement  for 
the  exclusion  of  specific  forms  of  disease,  but  they 
may  be  at  the  same  time  assisting  to  increase  the 
minus  quantity  in  the  matter  of  general  health  and 
damaging  the  community,  whilst  they  may  be  pointing 
all  the  time  to  the  efficiency  of  their  arrangements  in 
excluding  such  diseases  as  scarlatina  or  diphtheria 
from  among  their  scholars. 

This  element  is  altogether  outside  the  so-called  germ 
theory  or  the  glandular  theory  as  applied  to  epidemic 
or  infectious  diseases,  and  hitherto  has  not  been  at 
all  considered  upon  its  merits.  Thus,  although  no 
germ  of  a  particular  disease  or  particle  of  morbid 
matter  may  be  distributed  by  a  given  school,  it  may 
yet  be  the  means  by  which  the  general  debility  of  the 
neighbourhood  may  be  increased.  It  may  add  to  the 
number  of  deaths  in  a  given  district  from  tubercular 
diseases,  simply  because  the  foci  ojf  that  particular 
form  of  malady  which  are  to  be  found  more  or  less 
in  the  constitutions  of  the  children  of  all  classes  have 
been  allowed  to  increase  in  quantity,  by  the  want 
of  good  hygienic  surroundings  in  the  school -house 
and  class-rooms.  If  the  construction  of  the  build- 
ings and  the  principles  pursued  in  the  school  had 
been  carried  out  on  sound  foundations,  different 
results  would  have  arisen.  These  foci  of  disease, 
which  are  something  like  particles  of  ice  in  a  stream, 
the  surface  of  which  has  been  reduced  to  a  tem- 
perature slighdy  below  the  freezing-point,  increase 
or  decrease  according  as  the  minus  quantity  in  the 
matter  of  general  health  rises  or  falls.  If  this  minus 
quantity  disappear,  the  foci  of  disease  dwindle  away, 
and  may  be  at  length  so  dwarfed  as  to  be  incom- 
patible with  any  future  growth.  It  is  probable  that 
these  foci  of  tubercular  disease  are  to  be  more  or 
less  found  in  nine-tenths  of  the  younger  portion  of 
our  population ;  and  the  duty  of  Uie  school  authority 
is  not  only  to  prevent  the  spread  of  infectious 
diseases  among  their  scholars,  but  also  to  prevent 
the  increase  of  this  morbid  matter  which  already 
exists  in  the  frame  of  those  submitted  to  their  care. 
Taking  one  illustration  for  our  consideration,  and 
looking  at  the  foci  as  if  they  were  of  microscopic 
particles  of  ice  in  a  stream,  the  temperature  of  which 
stream  rises  or  falls  according  to  its  surroundings  ^ 
so  school  life  adds  to  or  diminishes  the  size  and 
number  of  these  foci  in  a  given  constitution,  until  they 
are  enabled  either  to  assert  their  individuality  by 
collective  action,  or  are  so  dwarfed  and  diminished 
as  to  altogether  lose  the  influence  which  they  were 
about  to  obtain.  It  should  be  thoroughly  understood 
that  the  whole  population  of  the  country  is  more  or 
less  infected  with  morbid  products.  These  have  re- 
sulted from  a  long-continued  disobedience  to  the  first 
laws  of  health,  either  in  relation  to  hygiene  or  to 
the  general  nutrition  of  the  body.  These  tendencies 
are  transmitted  from  parent  to  child  just  as  much  as 
other  conditions  which  bdong  to  race.  It  is  more 
than  probable  that  if  the  parentage  of  each  child 
could  be  traced  back  to  four  generations,  some  one 
or  more  of  the  thirty  persons  to  whom  a  particular 
child  has  been    indebted   for  its  existence  would 
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be  found  to  have  been  the  subject  of  some  disease 
capable  oi  transmitting  a  hereditary  taint.  These 
taints  may  be  classed  under  several  heads.  There 
is  the  tubercular,  the  syphilitic,  the  gouty,  the 
rheumatic,  and  the  cancerous  taint  .It  is  in  the 
power  of  school  hygiene  to  interfere  with  the  de- 
velopment of  these  taints,  to  dwarf  them  by  the 
arrangements  of  the  school,  to  prevent  their  increase 
hj  the  teachings  of  the  master,  and  to  oust  them 
firom  the  dominion  they  now  hold  upon  the  constitu- 
tion of  man.  I  am  not  about  to  assert  that  all  these 
hereditary  taints  are  to  be  removed  by  attention  to 
^  Health  at  School'  At  least  one-half  of  the  deaths 
which  occur  now-a-days  is  caused  by  diseases  which 
are  connected  in  their  origin  with  the  tubercular 
diathesis,  and  it  is  more  especially  with  this  taint 
that  school  hygiene  has  to  grapple.  The  sanitary 
or  insanitary  condition  of  the  school  and  its  sur- 
roundings have  in  days  gone  by,  and  are  even  still 
adding  to  this.  The  tendency  to  tubercular  disease 
is  often  fanned  into  activity  by  ill-directed  school 
life,  and  just  as  it  can  be  increased  by  wrong  steps, 
so  it  can  be  diminished  by  right  ones. 

There  is  therefore  much  more  in  the  question  of 
*  Health  at  School '  than  is  implied  in  its  ordinarily 
accepted  meaning,  something  more  than  arises  from 
a  consideration  of  the  means  to  be  taken  to  exclude 
the  foci  of  infective  diseases  or  to  limit  epidemic 
influences.  We  have  to  diminish  in  our  raw  material 
the  germs  of  mischief  which  are  already  there ;  and 
just  as  we  try  by  education  to  prevent  the  growth  of 
evil  mental  passions,  so  we  ought  to  try  and  prevent 
the  growth  of  those  germs  of  evil  which  are  likely  to 
undermine  the  health  of  the  future  men. 

Our  duty,  therefore,  is  to  dwarf  these  germs,  to 

diminish  the  chances  of  their  development  after  the 

child  has  left  the  school-house,  as  well  as  to  prevent 

the  intrusion  of  infectious  agencies  which  are  capable 

oi  spreading  from  child  to  child. 


aneclfotal  Natural  ffttetorg* 

No.  L— THE  SQUIRREL  TRIBE. 

BY  REV.  J.  G.  WOOD,  M.A.,  F.US., 
Author  of  *  Homis  without  Hands^^  *Naturis  Teachings f*  etc, 

AND  THEODORE  WOOD, 
Joint  Author  of '  The  Field  Naturalises  Handbook.  * 

ALMOST  everybody  is  familiar  with  the  common 
squirrel  (Sciurus  Europaus)^  that  reddish-brown 
animal  with  the  bushy  tail  which  is  so  plentiful  in  nearly 
all  our  woods  and  forests,  where  it  sometimes  works 
considerable  mischief.  And  even  those  people  who 
have  never  been  fortunate  enough  to  see  it  in  its 
native  haunts,  springing  from  tree  to  tree,  and  gam- 
bolling merrily  among  the  branches,  must  have  noticed 
the  unfortunate  specimens  exhibited  for  sale  by  the 
itinerant  hawkers  who  pervade  the  streets  of  the 
metropolis  and  other  large  towns. 

Besides  the  British  species  there  are  many  other 
squirrels  found  in  different  parts  of  the  world,  Aus- 
tralia being. the  only  continent  where  none  are  known 
to  exist 

Particular  attention  is  drawn  to  this  point,  because  in 
nearly  all  travellers-  accounts  of  Australia  we  read  of 
&e  flying  squirrel  among  the  quadrupeds  inhabiting 


that  land.  In  fact,  however,  the  so-called  squirrels 
are  not  squirrels,  nor  even  rodents,  but  are  Mar- 
supials, belonging  to  the  great  group  of  Phalangists. 

The  mbtake  arises  from  the  natural  errors  made 
by  travellers  and  colonists,  who  name  every  creature 
they  Bee  after  the  inhabitants  of  their  own  country. 

South  Australian  colonists  talk  and  write  with  mar* 
vellous  composure  of  wolves,  bears,  monkeys,  bats, 
cats,  squirrels,  rats,  and  mice  as  inhabiting  the  country. 
Similarly  American  writers  sadly  bewilder  the  tyro  in 
zoology  by  mentioning  American  buffaloes,  lions, 
tigers,  and  panthers,  all  these  creatures  being  stricdy 
confined  to  the  old  world  The  '  Robin '  again,  so 
often  mentioned  in  American  literature,  is  not  our 
English  redbreast,  as  is  usually  assumed,  but  an 
erroneous  name  for  the  migratory  thrush,  a  bird  izi 
larger  than  the  redbreast  and  belonging  to  a  totally 
different  group. 

The  squirrels  belong  to  the  great  division  of  the 
rodents,  which  comprise  nearly  a  third  of  all  the  known 
mammalia.  The  animals  of  this  group  are  distin- 
guished by  the  possession  of  two  powerful  chisel-edged 
incisor  teeth  in  each  jaw,  formed  for  cutting  or 
gnawing  away  hard  substances,  and  which  are  replaced 
by  fresh  material  as  fast  as  they  are  worn  away.  The 
power  of  these  incisor  teeth  is  strikingly  exemplified 
in  the  beaver,  which  has  been  known  to  gnaw  its 
way  through  logs  no  less  than  eighteen  inches  in 
diameter. 

Were  there  not  some  means  of  replacing  these 
teeth  as  quickly  as  they  are  worn  down,  the  death  of 
the  animals  would  speedily  follow,  as  they  would 
shortly  starve  from  their  inability  to  procure  food. 
In  order  to  avoid  this,  the  teeth  are  continually  forced 
forward  from  the  jaw  by  the  formation  of  fresh  sub- 
stance at  the  base,  which  is  secreted  by  a  pulpy  sub- 
stance at  the  root  of  the  tooth.  Now,  as  this  growth 
takes  place  whether  the  teeth  are  used  or  not,  it 
follows  that,  unless  they  were  in  constant  use,  they 
would  soon  increase  to  an  inordinate  length,  and 
before  very  long  would  project  from  the  mouth.  Such 
an  event  does  occasionally  occur,  when  by  some 
accident  one  of  the  incisor  teeth  has  been  broken 
short  off.  The  corresponding  tooth  in  the  other  jaw, 
finding  no  resistance  to  its  growth,  continues  to  in- 
crease until  it  sometimes  forms  a  perfect  circle  outside 
the  mouth,  usually  resulting  in  the  death  of  its  owner 
by  preventing  it  from  feeding. 

Without  some  means,  however,  of  preserving  the 
chisel-like  sharpness  of  these  teeth,  the  mere  replace- 
ment of  wasted  substance  would  be  of  little  use.  In 
order  to  obtain  the  desired  result,  the  teeth  are  con- 
structed after  a  very  singular  fashion. 

The  body  of  the  tooth  is  composed  of  pure  ivory, 
coated  on  the  outer  surface  with  a  thin  layer  of 
enamel,  which  being  of  a  very  much  harder  nature, 
is  not  worn  away  with  the  same  rapidity.  Besides 
this,  the  ivory  nearest  the  enamel  is  harder  than  the 
rest,  and  the  softer  parts  being  easiest  worn  down,  the 
edge  of  the  tooth  always  keeps  the  same  proportions, 
the  actual  cutting  being  performed  with  the  edge  of 
the  enamel. 

Our  carpenter's  chisels  are  constructed  on  exactly 
the  same  principle,  the  chief  portion  of  them  being 
composed  of  soft  iron,  while  a  very  thin  plate  of  steel 
is  laid  along  the  back  and  forms  the  cutting  edge  of 
the  tool. 

So  much  for  the  characteristics  of  the  rodents  as  a 
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wtiole.      Now  for  those  of  that  branch  which  are 
known  as  squirrels. 

The  tnie  sqiiiirels  aie  scientifically  known  as  Setu- 
rida,  or  shadoW't^uls,  a  title  derived  from  two  Greek 
words,  the  former  signifying  a  shade  and  the  latter  a 
tail  This  refers  to  the  habit  in  these  animals  of 
carrying  the  tail  over  the  back,  as  though  to  protect 
the  body  from  the  rays  of  the  sun,  a  position  always 
adopted  except  when  running  or  leaping  They  are 
remarkable  among  the  rodents  as  possessing  particu- 
larly perfect  clavicles  or  collar-bones,  which  enable 


them  to  use  the  fore-paws  to  a  certain  extent  after  the 
manner  of  hands.  This  is  especially  the  case  in  catry- 
ing  food  to  the  mouth,  when  the  paws  are  managed 
with  extraordinary  dexterity.  In  eatbg  a  nut,  for  ex- 
ample, a  squirrel,  by  the  aid  of  its  fore-paws  and  teeth 
alone,  will  break  the  shell  and  peel  the  kernel  to  the 
full  aa  successfully  as  a  skilftil  human  being  fttinished 
with  crackers  and  penknife.  And  it  does  so  as 
follows.  Holding  the  nut  close  to  the  teeth,  it  gnaws 
away  at  the  point  of  the  fruit  until  it  &irly  pierces  the 
outer  shelL     It  then  dexterously  inserts  the  edge  of 


the  upper  teeth  into  the  aperture,  and  splits  away  the 
shell  just  as  an  idle  boy  does  with  his  knife  when 
opening  nuts  in  school  hours.  By  means  of  its  hand- 
like paws,  it  then  holds  the  kernel  against  its  upper 
teeth,  and  rapidly  turning  it  round  and  round,  strips 
off  the  whole  of  the  peel  before  beginning  to  devour 
it 

With  the  exception  of  the  jaws  and  the  adjacent 
parts  of  the  head,  the  skeleton  is  exceedingly  slight 
and  fragile  in  order  to  suit  it  lo  the  rapid  movements 
of  the  animal. 


To  furnish  the  squitrels  with  the  means  of  ascending 
the  trees  in  which  they  spend  the  greater  portion  of 
their  existence,  the  long  toes  are  provided  with  sharp, 
curved  claws,  which  can  be  inserted  into  the  smallest 
crevices  of  the  bark,  and  thus  secure  a  finn  foothold. 

The  rapidity  and  ease  of  their  aerial  morions  is 
something  astounding.  A  squirrel  will  gallop  up  a 
perpendicular  tree  trunk  fully  as  fast  as  a  cat  can  run 
on  level  ^ound,  and  will  throw  itself  from  branch  to 
branch  with  the  most  perfect  recklessness.  And  even 
if  it  misses  its  mark,  it  simply  extends  its  limbs  and 
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allows  itself  to  fall  to  the  ground  from  most  wonderful 
bdebts,  never  seeming  to  be  in  the  least  damaged  by  its 
rapid  descent.  One  would  imagine  that  the  creature 
must  infallibly  be  dashed  to  pieces,  but,  almost  before 
one  can  look  round,  the  squirrel  is  off  to  the  nearest 
tree  trunk,  where  it  is  quickly  lost  to  sight  amongst 
the  foliage. 

As  a  refuge  both  by  day  and  night,  and  also  as  a 
place  wherein  to  rear  their  young,  the  squirrels  always 
construct  a  large  and  comfortable  nest,  generally  m 
the  fork  of  some  lolly  branch,  and  always  carefully 
concealed  from   sighL      The  materials  are  chiefly 
leaves,grass,  and  moss, 
woven  together  in  a 
most  beautiful  manner, 
and  forming  a  perfect 
protection  against  the 
raiiL      The  old  nests 
fiiay  sometimes  be  seen 
in  winter  when  they 
are    no    longer    sur- 
rounded   by    foliage, 
and  stand  out  boldly 
among      the      naked 
booghs. 

Id  these  nests  the 
young,  three  or  four 
at  a  htter,  are  brought 
up,  and  remain  until 
they  are  old  enough 
to  shift  for  themselves. 
At  the  approach  of 
-winter  the  squirrels, 
not  being  able  to  find 
their  food  during  the 
cold  months,  lay  up 
stores  for  use  during 
thatperiod.  Theirpro- 
visions  consist  gene- 
sally  of  nuts  of  various 
sorts,  grain,  beech- 
mast,  and  so  on,  and 
are  hidden  away  as  a 
rule  in  holes  at  the 
roots  of  trees  in  the 
neighbourhood  of  their 
winter  habitatioa  It 
is  a  somewhat  curious 
fact  that  the  squirrel 
never  includes  a  bad 
out  in  these  hoards. 

Thb  winter  retreat  is 
also  a  nest  of  much 
the  same  character  as 
the  former,  but  hidden 
away  in  holes  in  trees,  the  junctions  of  large 
branches  with  the  trunk,  and  similar  localities.  As 
soon  as  the  cold  weather  fairly  airires,  the  squirrels, 
having  previously  laid  up  their  winter  stores,  repair 
to  this  hiding-place,  and  there  pass  the  time  until 
spring,  when  they  again  return  to  their  summer 
haunts.  For  the  greater  portion  of  the  interven- 
ing period  they  lie  in  a  state  of  complete  uncon- 
sciousness, something  more  than  sleep  and  less  than 
death,  and  which  can  be  only  partially  described  by 
the  word  '  trance.'  This  state  is  not,  as  is  generally 
imagined,  produced  by  intense  cold ;  for  should  the 
temperature  fall  below  33'  Fahrenheit,  or  'freezing- 
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point,'  a  hibernating  animal  is  first  awakened  and 
then  killed  by  the  frost.  Those  animals,  therefore, 
which  pass  the  winter  in  a  sute  of  unconsciousness, 
always  select  a  retreat  where  they  are  sheltered  from 
the  direct  action  of  the  elements,  and  where  the 
temperature  is  only  slightly  varied. 

While  in  the  hibernating  condition  respiration  en- 
tirely ceases,  and  the  animal  could  be  kept  for  hours 
under  water,  or  in  a  vessel  of  carbonic  acid  gas, 
without  the  slightest  eflecL  The  circulation  of  the 
blood  is  greatly  retarded,  and  digestion,  at  any  rate 
in  those  animals  which  spend  the  whole  winta:  in 
unconsciousness,  is 
wholly  at  a  standstill. 

The  squirrel,  how- 
ever, is  only  a  partial 
hibonator,  and  is 
obliged  to  leave  its 
hiding-place  three  or 
four  times  during  the 
wintermonthsin  search 
of  food.  For  this  pur- 
pose it  always  selects 
a  milder  day  than 
usual,  and  on  such 
occasions  may  be  seea 
repairing  to  its  stores 
for  a  meal  before  again 
proceeding  to  its  place 
of  refuge.  These 
hoards  seem  always 
to  be  more  than  suffi- 
cient for  its  wants,  and 
the  remainder  of  the 
provender  is  left  to 
its  fate.  Sometimes 
the  nuts,  etc,  take 
root,  and  the  squirrel 
is  often  the  cause  of 
trees  springing  up  in 
unexpected  places. 

In  the  far  north  the 
cold  of  the  winter  has 
a  very  marked  effect 
upon  the  fui  of  these 
animals,  which  from  a 
rich  brownish  red  be- 
comes of  a  pale  grey 
hue.  And  even  in  our 
own  climate  there  is 
a  perceptible  change  in 
the  colour  of  the  fur 
at  different  periods  of 

It  is  not  generally 
known  that  squirrels  can  use  their  paws  as  paddles, 
and  by  their  aid  swim  to  considerable  distances. 

In  some  parts  of  the  eastern  coasts  of  Scotland, 
where  innumerable  armlets  of  the  sea  run  many  miles 
inland,  the  squirrels  are  in  the  habit  of  swimming 
across  from  shore  to  shore,  and  making  rapid  progress 
through  the  water.  A  friend  was  an  eye-witness  of 
this  tuibit.  Being  in  a  boat,  he  came  upon  the  little 
creature  as  it  was  swimming,  and  took  it  into  the  boat 
As  it  was  tired  with  its  journey,  it  allowed  itself  to 
be  caught  without  any  difiiculty.  But  as  soon  as  it 
felt  itself  rested,  it  sprang  back  into  the  water  and 
swam  steadily  to  land. 
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Leaving  this  country  for  America,  we  find  there  are 
many  kinds  of  squirrels  found  in  that  country,  several 
of  which  are  very  interesting.  For  example,  there  is 
the  Grey  Squirrel  {Sciurus  dnereus)  of  North  America, 
which  is  extremely  abundant,  and  often  works  very 
great  damage  to  the  growing  crops.  In  Pennsylvania, 
more  than  a  century  ago,  these  animals  were  found  to 
be  so  very  destructive  that  a  Government  reward  of 
threepence  per  head  was  offered  for  all  that  were 
killed.  In  a  single  year,  a  sum  of  no  less  than  ^8000 
was  expended  in  redeeming  this  promise,  which  gives 
a  grand  total  of  640,000  squirrels  destroyed 

Now,  although  these  animals  wrought  such  terrible 
mischief  to  the  agriculturist,  and  by  their  numbers 
and  perseverance  ruined  the  result  of  his  labours,  in 
their  native  forests  they  were  in  their  proper  situation, 
doing  the  work  for  which  they  were  sent  into  the 
world  But  as  soon  as  man  arrived  upon  the  scene, 
cleared  away  the  jungle,  and  laid  out  the  ground  for 
cultivation,  he  upset  the  balance  of  nature:  the 
squirrels  were  no  longer  required,  and  became  a 
plague  instead  of  a  benefit,  making  it  necessary  to 
thin  their  number.  Even  our  own  squirrel  is  oc- 
casionally the  cause  of  much  damage,  especially  in 
young  plantations,  where  it  has  a  habit  of  nibbling 
off  the  topmost  shoots,  and  so  stopping  the  growth  of 
the  tree.  Nor  does  it  confine  its  depredations  to 
vegetable  life,  for  it  is  by  no  means  uncommon  to 
find  a  bird's  nest  ransacked  by  the  animal,  and  the 
eggs  or  young  ones  devoured,  as  the  case  may  be.  It 
is  probable  that  the  squirrel  is  the  real  delinquent  in 
many  a  case  of  nest-robbing  when  the  blame  falls  on 
the  shoulders  of  thoughtless  schoolboys. 

It  occasionally  happens  with  the  grey  squirrels,  that, 
having  pretty  thoroughly  devastated  a  neighbourhood, 
and  Ending  winter  approaching,  they  are  unable  to 
lay  up  a  sufficient  stock  of  food  on  which  to  subsist 
until  the  spring.  Knowing  instinctively  that  if  they 
remain  in  their  present  locality  they  must  inevitably 
die  of  starvation,  they  migrate  in  vast  numbers,  after 
the  fashion  of  the  lemming  in  Northern  Europe, 
allowing  nothing  to  check  their  course,  climbing  over 
instead  of  avoiding  any  obstacle,  such  as  a  wall  or 
house,  and  leaving  nothing  eatable  behind  them. 
Every  blade  of  grass  and  every  green  thing  dis- 
appears, and  the  transit  of  one  of  these  hosts  leaves 
the  country  in  much  the  same  condition  as  if  a  swarm 
of  locusts  had  passed  over  it 

Then  there  is  the  Black  Squirrel  (Sciurus  niger)^ 
which,  though  not  nearly  so  numerous  as  the  preced- 
ing species,  is  still  far  from  uncommon.  It  is  a 
curious  circumstance  that  the  black  and  the  grey 
squirrels  seem  unable  to  live  in  company,  and  as  soon 
as  the  latter  animal  shows  itself,  the  former  dis- 
appears. As  its  name  implies,  this  animal  is  of  a 
uniform  black  hue,  and  from  the  fineness  of  the  fur, 
is  much  sought  after  for  the  sake  of  the  skin. 

There  is  a  somewhat  strange-looking  squirrel  in- 
habiting Borneo,  and  which  is  popularly  known  as 
the  Long-eared  Squirrel  {Sciurus  macrotis).  It  is  thus 
named  on  account  of  the  singularly  long  fringe  of  hair 
with  which  the  ears  are  decorated,  which  is  of  a  dark 
brown  colour,  and  pretty  well  two  inches  in  length. 
The  tail  also  is  remarkably  bushy. 

Besides  all  these,  there  are  some  animals,  none  of 
them  inhabiting  this  country,  however,  which  are 
generally  known  as  'flying'  squirrels  on  account  of 
a  singular  modification  of  structure.    This  is  found  in 


the  skin  of  the  flanks,  "whicli  is  derreloped  16  a  toge 
extent,  almost  hiding  the  paws  in  its  foldrf'^w^eh  the 
creature  is  at  rest  When  in'  molS6ft,  however,  attci 
particularly  during  the  treriiendous  l^ps  which  these 
animals  make  from  branch  to  branch,'  the  Ic^s  are 
stretched  out  as  far  as  possible,  the  loose  skin  acts 
as  a  parachute,  and  the  squirrel  is  enabled  to  pass 
through  a  much  greater  distance  than  would  otherwise 
have  been  possible.  • 

The  petaurists  of  Australia  possess  a  similar  de- 
velopment of  the  skin,  and  use  it  for  a  similar  puipose. 

One  of  the  best  known  of  the  flying  squirrels  is  the 
Taguan  {Pteramys  petaurista)  of  India,  which  is  of  a 
brownish  colour,  varying  from  deep  chestnut  along^ 
the  back  to  a  greyish  white  on  the  under  surface  of 
the  body.  The  tail  is  long  and  bushy,  and  very  much 
darker  in  colour.  The  whole  length  of  the  animal  is 
nearly  three  feet 

Leaving  the  true  squirrels,  we  come  to  a  very 
closely  allied  branch,  the  members  of  which,  however, 
construct  their  habitations  beneath  the  earth  instead 
of  among  the  branches  of  trees,  and  but  rarely  leave 
the  ground.  These  are  called  ground  squirrels,  and 
are  furnished  with  cheek-pouches,  whidi  the  true 
squirrels  do  not  possess.  The  object  of  these  we 
shall  presently  see. 

The  Hackee,  Chipping  Squirrel,  or  Chipmuck,  as 
it  is  indifferentiy  termed  {Tamias  Lystert)^  of  North 
America  is  one  of  the  most  widely  known  of  these 
quadrupeds.  It  is  a  very  pretty  httle  creature,  rather 
less  than  a  foot  in  total  length,  of  a  brownish-grey  hue, 
with  five  black  and  two  yellow  stripes  running  longi- 
tudinally along  the  back.  The  under  surface  is  of  a 
fine  white. 

The  hackee  is  very  abundant  over  a  great  portion 
of  North  America,  and  may  be  seen  almost  everywhere 
dashing  in  and  out  of  the  underwood  with  a  rapidity 
which  has  caused  its  movements  to  be  compared  to 
those  of  the  wren. 

By  way  of  habitation,  and  also  as  a  refuge  from 
its  numerous  foes,  it  constructs  rather  complicated 
burrows  below  the  surface  of  the  earth.  For  thb 
purpose  it  generally  selects  some  protected  situation, 
such  as  the  roots  of  a  large  tree,  the  side  of  a  bank, 
or  the  foot  of  a  hedge.  A  winding  tunnel,  usually  of 
considerable  length,  leads  to  the  dwelling  chamber, 
or  nest,  where  the  young  are  brought  up,  and  from 
this  run  galleries  leading  to  other  chambers  which 
are  used  for  storehouses.  In  these  a  most  astonish- 
ing quantity  of  food  is  laid  up.  In  a  single  nest,  we 
are  told,  were  found  no  less  than  a  peck  of  acorns,  two 
quarts  of  buckwheat,  a  quart  of  beaked  nuts,  some 
grass  seeds,  and  a  quantity  of  maize,  with  which  the 
interstices  were  filled  up. 

It  seems  almost  incredible  that  so  small  an  animal 
as  the  hackee  can  lay  up  so  large  a  quantity  of  food, 
but  such  is  the  case,  and  it  is  in  carrying  the  pro- 
visions to  the  burrow  that  the  use  of  the  cheek  pouches 
is  found.  It  can,  of  course,  carry  only  a  small 
quantity  at  a  time.  Four  beaked  nuts,  for  example, 
constitute  the  load  for  a  single  journey,  three  being 
packed  into  the  pouches,  and  the  fourth  carried 
between  the  teeth.  In  order  to  prevent  the  nut  from 
hurting  its  mouth,  the  hackee  invariably  bites  off  the 
sharp  beak  of  the  fruit  before  consigning  it  to  the 
pouches. 

When  thus  loaded,  the  animal  presents  a  very 
curious  appearance,  bearing  a  ludicrous  resemblance 
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to  a  hunuui  being  suffering  from  a  very  bad  attack  of 
mumps. 

The  well-supplied  condition  of  the  hackee's  larder 
is  widely  known,  and  in  times  of  scarcity  the  natives 
repair  to  the  burrows,  and,  digging  out  the  contents, 
find  the  materials  for  a  hearty  meal. 

When  pursued  by  one  of  its  numerous  enemies,  the 
chipping  squirrel  always  takes  refuge  in  its  burrow, 
trusting  in  the  inability  of  its  pursuer  to  follow  it 
down  the  complicated  windings  of  its  narrow  tunnel. 
There  is  one  foe,  however,  to  whom  this  is  no 
obstacle,  and  which  follows  the  hackee  to  the  very 
end  of  the  burrow,  there  making  a  meal  of  the 
unfortunate  owner.  This  enemy  is  found  in  the 
stoat,  which  sometimes  kills  the  whole  of  the  occupants 
of  a  burrow  merely  for  the  gratification  of  sucking 
their  blood. 

All  three  of  the  popular  names  are  applied  to  this 
animal  on  account  of  the  curious  cry,  which  somewhat 
resembles  the  clucking  of  newly-hatched  chickens. 
The  scientific  title,  Tamias,  is  a  Greek  word,  signify- 
ing a  storekeeper,  the  application  of  which  is  at  once 
apparent 


BY  REV.  SIR  GEORGE  W.  COX,  BART.,  M.A. 

(i)   The  Emperor  Akbar  and  his  Subjects. 

THE  most  splendid  court  in  the  sixteenth  century 
was  that  of  Akbar,  the  greatest  of  the  Mogul 
emperors  of  Hindustan.  He  was  bom  at  a  time 
when  the  fortunes  of  his  father  Humayun  were  at 
their  lowest  ebb.  When  he  was  four  years  of  age  his 
mother  took  him  to  Cabul,  which  Humayun  had 
succeeded  in  reconquering.  The  Emperor  took  the 
child  into  his  arms,  and  said,  ^  Joseph  was  cast  by  his 
brothers  into  a  well ;  but  he  was  raised,  as  thou  shalt 
be,  to  great  glory.'  His  hope  was  abundantly  realized. 
The  life  of  his  son  was  marked  throughout  by  the 
strongest  sense  of  duty;  and  duty  with  Akbar  em- 
braced the  whole  field  of  human  conduct.  Un- 
dauntedly brave  in  batde,  he  was  full  of  mercy  for  the 
conquered  After  one  of  the  many  battles  fought  on 
the  field  of  Panipat,  the  Hindu  general  of  the  defeated 
army  was  brought  before  him  by  his  tutor  Behram 
Khan,  who  commanded  him  to  strike  off  the  head  of 
the  infideL  The  boy,  then  fourteen  years  of  age, 
burst  into  tears,  and  lightly  touched  the  prisoner  with 
his  sword ;  but  Behram,  in  no  way  satisfied  with  this 
mere  sign  of  conquest,  cut  him  down.  Behram  would 
have  made  the  young  emperor  a  conscientious  Maho- 
metan— that  is,  one  who  can  tolerate  no  faith  but  his 
own.  But  Akbar  had  scarcely  reached  manhood 
before  he  became  convinced  that  though  persecution 
may  make  men  hide  their  opinions,  it  produces  no 
change  in  them,  and  therefore  fails  in  its  own  ends. 
His  enemies  accused  him  of  being  a  persecutor  him- 
self; but  the  only  instances  of  persecution  recorded 
of  him  are  the  following.  When  one  of  his  courtiers 
asked  him  what  he  supposed  that  orthodox  Mussal- 
man  princes  in  other  lands  would  say  of  him,  Akbar 
ordered  him  to  leave  the  room.  When  another  told 
him  that  he  was  following  the  counsels  of  'hellish' 
advisers,  the  Emperor  said  that  such  language 
assuredly  deserved  a  blow;  but  the  blow  was  not 
inflicted.  Later  in  life  he  published  his  creed  to  his 
subjects.     It  was  simply  this — that  God  should  be 


reverenced  and  loved  by  all;  that  all  were  bound  to 
serve  and  worship  Him  by  living  righteously,  and  by 
doing  the  good  which  would  promote  the  welfare  of 
their  fellow-creatures,  and  bring  to  themselves  the 
peace  of  a  quiet  conscience.  For  an  account  of  Ak- 
bar's  system  of  government,  see  Cox's  History  of  the 
Establishment  of  British  Rule  in  India. 

(2)  The  Emperor  Shah  Jehan  and  Sivaji. 

The  name  of  the  Mahrattas  was  for  ages  a  sound  of 
terror  throughout  Hindustan ;  and  the  power  of  the 
Mahrattas  first  became  formidable  in  the  time  of  Shah 
Jehan,  the  grandson  of  the  illustrious  Akbar.  The 
struggle  between  the  Mogul  emperors  and  the  Mah- 
ratta  chiefs  was  the  struggle  between  the  Mahometan 
and  the  Hindu  religions ;  and  it  was  with  the  special 
purpose  of  regaining  for  Hinduism  its  old  predo- 
minance that  Sivaji,  the  founder  of  the  Mahratta 
empire,  braced  himself  to  his  work.  He  had  grown 
up  among  the  wild  hills  and  valleys  of  the  Western 
Ghauts ;  and  with  books  and  learning  he  would  have 
nothing  to  do.  He  would  not  be  taught  either  to 
read  or  to  write,  but  he  put  an  undoubting  faith  in 
the  revelations  which  his  mother  said  that  she  had 
received  from  the  goddess  Bhowani,  and  which  an- 
nounced his  future  greatness  as  the  restorer  of 
Hinduism  to  its  ancient  supremacy.  He  first  gained 
possession  of  a  hill  fort  at  Poona,  and  was  lucky 
enough  to  find  in  it  a  hoard  of  gold,  which  enabled 
him  to  repair  its  works  and  build  another  fortress  on 
a  neighbouring  hill.  At  last  he  ventured  to  lay  hands 
on  convoys  bearing  treasures  for  the  emperor;  and 
Shah  Jehan  retaliated  by  placing  Sivaji's  father  in  a 
dungeon,  in  which  he  was  walled  in  up  to  the  shoulders, 
and  telling  him  that  the  remaining  bricks  would  be 
put  in  their  places  unless  he  immediately  brought 
about  the  submission  of  his  son.  Sivaji,  imable  to 
resist  this  argument,  threw  himself  on  the  Emperor's 
favour,  received  his  forgiveness,  and  having  obtained 
his  father's  freedom,  betook  himself  to  his  old  ways, 
building  for  his  stronghold  the  impregnable  fortress  of 
Pertabgurh,  on  the  summit  of  a  hill  a  few  miles  to  the 
south  of  Poona. 

(3)  Clive  and  Omichand. 

The  exploit  of  Clive  in  seizing  and  holding  the 
fortress  of  Arcot  is  amongst  the  most  memorable  of 
military  enterprises  in  the  history  of  India,  and  per- 
haps of  any  other  country.  He  had  with  him  only 
500  men,  and  of  these  200  only  were  Europeans. 
Of  the  eight  officers  who  accompanied  him,  four  only 
had  had  any  military  training,  and  two  only  had  been 
in  action ;  the  rest  were  clerks  who  had  just  left  their 
counting-houses.  With  this  force  he  marched  through 
a  tremendous  storm  of  lightning  and  rain,  and  by  so 
doing  struck  terror  into  the  garrison,  which  abandoned 
the  fort  and  allowed  him  to  enter  it  unopposed.  For 
fifty  days  he  held  it  against  overwhelming  odds ;  and 
his  final  victory  ensured  the  establishment  of  British 
rule  in  India  It  is  strange  that  a  man  thus  great  in 
legitimate  war  should  have  stooped,  in  subsequent 
dealings  with  the  nation  of  India,  to  make  use  of  those 
weapons  of  intrigue  and  falsehood  which  are  as  con- 
genial to  the  Eastern  as  they  are  abhorrent  to  the 
English  mind.  When  the  conspiracy  was  formed  for 
putting  to  death  the  Nawab  Suraj-u-Daula,  whose 
name  is  infamous  for  his  share  in  the  tragedy  of  the 
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Black  Hole  of  Calcutta,  Clive  did  not  hesitate  to  join 
it.  His  agent  was  a  merchant  named  Omichand; 
but  Clive  was,  or  seemed  to  be,  astonished  when 
Omichand  demanded  a  sum  of  not  much  less  than 
half  a  million  sterling  as  the  price  of  his  secrecy,  and 
insisted  that  this  compact  should  be  sanctioned  by 
the  treaty  between  the  English  and  the  man  who  was 
to  be  put  into  Suraj-u-Daula's  place.  Clive  agreed  to 
the  terms,  but  he  had  two  treaties  drawn  up— one  on 
white  paper,  one  on  red,  the  compact  being  named 
only  in  the  false  one,  for  which  he  forged  the  signature 
of  Admiral  Watson.  When  Clive's  great  victory  at 
Plassy  made  it  necessary  to  carry  out  the  treaty,  he 
received  Omichand  with  his  usual  graciousness ;  but 
when  the  treaty  on  white  paper  had  been  read,  Mr. 
Scrafton,  on  a  signal  from  Clive,  turned  to  Omichand 
and  informed  him  that  the  treaty  on  red  paper  was  a 
trick,  and  that  he  was  to  have  nothing.  Omichand, 
it  is  said,  fell  back  insensible,  and  when  brought  back 
to  consciousness  was  little  better  than  an  idiot  This 
has  been  denied ;  but  it  has  no  bearing  on  Clive's 
share  in  the  business.  Happily,  Clive's  example  has 
not  been  followed  by  Englishmen  in  India,  and  Lord 
Macaulay  has  well  said  that  the  one  great  lesson 
enforced  by  the  whole  history  of  British  India  is  that 
it  is  not  prudent  to  oppose  perfidy  by  perfidy,  and 
that  the  most  efficient  weapon  with  which  men  can 
encounter  falsehood  is  truth. 

(4)  The  Black  Hole  of  Calcutta. 

The  tragedy  of  the  Black  Hole  of  Calcutta  is  a 
terrible  commentary  on  the  evils  inherent  in  eastern 
despotism.  In  one  sense  it  was  an  accident,  but  it 
was  an  accident  which  could  never  have  happened  in 
a  country  where  the  rulers  are  compelled  to  remember 
that  they  owe  a  duty  to  their  subjects.  Suraj-u-Daula 
never  meant  that  his  prisoners  should  be  stifled  to 
death ;  but  they  were  stifled  to  death  because,  before 
he  went  to  sleep,  he  had  given  no  orders  about  them, 
and  his  oflicers  dared  not  at  the  peril  of  their  lives 
disturb  him  while  he  slept.  In  fact,  this  wretched 
youth  (he  was  barely  seventeen  years  old)  had  been 
brought  up  in  the  belief  that  his  own  pleasure  was 
the  one  end  to  be  aimed  at  by  every  one  in  everything, 
and  he  had  learnt  the  lesson  greedily.  He  saw  that 
the  English  settlement  in  Calcutta  was  rising  in 
importance;  he  believed  the  English  to  be  the 
possessors  of  almost  unimaginable  wealth,  and  he 
resolved  to  seize  their  treasures  and  expel  them 
from  the  country.  It  seemed  at  first  as  though  he 
would  succeed  in  his  enterprise.  The  governor  fled 
with  the  women  and  children  to  the  ships,  which 
dropped  down  the  river,  leaving  those  who  remained 
behind  to  their  fate.  These  were  overpowered  by 
the  enemy,  who  rushed  in  when  the  gates  were 
opened  to  admit  a  flag  of  truce  sent  by  Suraj-u-Daula ; 
and  the  prisoners  were  brought  before  the  tyrant,  who 
assured  them  that  their  lives  were  safe,  and  that  no 
harm  should  befall  them.  But  his  mind  was  running 
on  his  personal  disappointment  He  had  expected 
to  find  millions  in  the  Calcutta  treasury;  he  could 
lay  hands  only  on  ^50,000.  So  he  went  off  to  sleep 
without  saying  a  word  about  his  captives.  Their 
guards,  who  dared  not  disturb  the  Nawab,  insisted 
Siat  the  prisoners,  146  in  number,  should  all  go  into 
a  room  about  20  feet  square,  lit  by  a  single  small 
window.     It  was  a  dungeon  in  which  two  or  three 


refractory  soldiers  may  have  been  confined  at  a  time  , 
and  into  this  Black  Hole  the  miserable  prisoners 
were  driven  at  the  point  of  the  bayonet,  and  the  door 
was  locked  upon  them.  The  fierce  heat  of  an 
Indian  mid-summer's  night  intensified  the  agonising 
death  struggle,  while  their  entreaties  to  the  guards  to 
fire  upon  them  and  end  their  misery  were  received 
with  shouts  of  mocking  laughter.  In  the  morning 
sixteen  only  remained  alive.  For  all  these  things 
Suraj-u-Daida  cared  nothing.  He  had  no  thought 
except  for  the  treasures  for  which  he  was  still  vainly 
searching ;  but  even  the  native  historians  have  not  a 
word  to  say  about  this  horrible  catastrophe.  The 
truth  is,  that  the  people  of  India  are  among  the 
kindest  in  the  world,  but  they  heed  nothing  beyond 
the  narrow  circle  of  their  family  and  their  caste ;  and 
thus,  such  an  incident  as  that  which  has  made  the 
memory  of  Suraj-u-Daula  infamous  among  Europeans, 
passes  with  them  as  a  matter  of  course,  not  worth  the 
mentioning. 

(5)  The  Defence  of  Korygaum. 

The  struggle  between  the  Mahrattas  and  the 
English  was  marked  by  two  instances  of  singular 
heroism  on  the  part  of  British  officers.  The  Peshwa, 
or  minister  who  had  long  since  usurped  the  powers 
belonging  to  the  successors  of  Sivaji,  was  evidently 
striving  to  gain  his  ends  by  systematic  treachery, 
when  Mr.  Jenkins,  the  resident  at  Nagpore,  placed 
on  the  neighbouring  Sitabuldi  hill  a  force  of  1400 
Sepoys,  with  three  troops  of  Bengal  cavalry,  and  four 
six-pounders.  With  these  troops  a  battle,  begun  in 
the  evening,  was  carried  on  through  the  night  against 
a  Mahratta  army  of  nearly  20,000  men,  with  six-and- 
thirty  guns,  and  was  decided  the  next  day  by  the 
bravery  and  skill  of  Captain  Fitzgerald,  the  com- 
mander of  the  Bengal  horse.  The  Peshwa  now  sent 
for  the  representative  of  Sivaji  from  Satara,  and 
pretended  to  rule  in  his  name ;  but  his  plans  were 
foiled  by  the  splendid  defence  of  Korygaum,  by 
Captain  Staunton,  who,  on  Jan.  i,  18 18,  with  34 
Europeans  and  about  750  native  soldiers,  defended 
the  village  until  nightfall  against  the  Peshwa's  army 
of  25,000  horsemen  and  6000  infantry.  The 
Mahrattas  refused  to  renew  the  fight  the  next  day, 
and  the  Peshwa  was  driven  to  seek  safety  in  flight. 

(6)  India  under  the  Great  Mogul. 

In  the  year  1735,  two  Englishmen,  dropping  down 
the  river  with  a  convoy  of  treasure  from  Patna  to 
Calcutta,  saw  a  boat  going  by  with  baskets,  which 
they  supposed  might  contain  fish ;  but  in  them  they 
found  thirty  human  heads.  On  diat  day,  according 
to  a  long-standing  agreement,  the  Raja  of  Monghyr 
had  set  out  with  thirty  men  to  pay  his  tribute  to  the 
Nawab  Alavardi  Khan.  The  latter  was  likewise 
pledged  to  send  only  the  same  number  to  receive  it, 
but  with  these  he  sent  another  force  which  was  to  lie 
in  ambush.  When  the  Raja  came  with  his  men,  all 
were  murdered  except  one,  who  carried  the  tidings  of 
the  massacre  to  the  Raja's  wife.  She  set  the  palace 
on  fire  and  died  with  her  son  in  the  flames.  That 
night  the  two  Englishmen  saw  the  smoke  and  blaze 
of  a  mighty  conflagration  as  they  lay  at  anchor  in 
their  boat  on  the  river.  The  troops  of  Alavardi 
Khan  were  sacking  and  burning  the  city.  Such  was 
a  specimen  of  government  in  Behar  by  a  deputy  of 
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the  Viceroy  of  the  Great  Mogul,  before  the  English 
brought  order  and  peace  to  the  country. 

<7)  Willoughby  and  the  Magazine  at  Delhi. 

The  great  Sepoy  Mutiny  shook  the  British  rule  in 
India  to  its  foundations.  It  also  brought  out  wonder- 
ful instances  of  bravery  and  heroism  on  the  part  of 
British  officers  and  soldiers;  and  among  these  the 
devotion  of  Lieutenant  Willoughby  and  his  comrades 
stands  conspicuous.  Willoughby  was  in  charge  of 
the  great  magazine  at  Delhi,  when  the  mutinous 
regiments  who  had  hurried  away  from  Meerut  crossed 
the  bridge  over  the  river  and  made  their  way  into 
the  city.  The  magazine  contained  an  immense  store 
of  powder  and  ammunition ;  and  its  contents  would 
be  invaluable  for  extending  and  maintaining  the 
rebellioa  The  mutineers  were  well  aware  of  this, 
and,  aided  by  the  mob  of  Delhi,  which  was  always 
furiously  excitable  and  turbulent,  they  brought  their 
whole  strength  to  bear  upon  the  position.  They 
were  further  aided  by  the  Sepoys  of  the  regiment 
which  had  been  stationed  in  the  city  to  guard  the 
magazine.  The  people  surged  in  crowds  before  its 
walls,  and  messengers,  speaking  in  the  name  of 
Bahadur  Shah,  the  pensioned  representative  of  the 
old  Mogul  emperors,  demanded  its  surrender,  and 
were  met  by  an  absolute  refusal.  The  defenders 
stood  out  as  long  as  they  could,  but  the  ammunition 
at  hand  was  soon  exhausted,  and  it  was  impossible 
to  leave  the  guns  to  bring  more  powder.  Willoughby 
saw  that  there  was  no  alternative  for  men  who  were 
determined  to  do  their  duty.  On  his  giving  the 
signal,  a  train  previously  laid  was  fired,  and  some 
fifteen  hundred  rebels  were  blown  into  the  air  with 
the  contents  of  the  magazine.  Willoughby  with  two 
or  three  companions  escaped  to  Meerut,  maimed 
and  mutilated ;  but  his  injuries  were  mortal,  and  he 
died  a  few  weeks  later  after  terrible  suffering,  leaving 
a  name  which  Englishmen  will  not  allow  to  be 
forgotten. 

(8)  Xerxes  and  Demaratos. 

In  his  invasion  of  Greece,  Xerxes  had  with  him  Dema- 
ratos, a  deposed  Spartan  king.  After  the  first  general 
review  of  his  unwieldy  army,  Xerxes  asked  the  Spartan 
whether  his  countrymen  would  dare  to  oppose  so 
overwhelming  a  force.  On  receiving  his  assurance 
that  no  harm  should  befall  him  for  telling  the  truth, 
Demaratos  told  him  frankly  that  if  a  thousand 
Spartans  set  out,  they  would  most  assuredly  fight  him. 
Xerxes  laughed.  '  What !  a  thousand  men  fight  my 
great  army !  Come  now,  you  were  once  their  king ; 
will  you  fight  ten  men?  Yet  if  each  of  these  will 
match  ten  of  mine,  you  ought  to  match  twenty.  But 
if  in  size  they  are  Uke  the  other  Greeks  whom  I  have 
seen,  you  must  be  only  boasting.  Let  us  reason  it 
out  How  could  a  thousand,  or  a  myriad,  or  five 
myriads,  who  are  all  free,  and  not  ruled  by  one  man, 
withstand  a  host  like  mine?  Why,  we  are  more  than 
a  thousand  to  one,  even  if  they  were  five  thousand. 
If,  like  my  people,  they  obeyed  the  will  of  one  man, 
and  were  driven  on  by  the  scourge,  they  might  stand 
out  against  numbers  larger  than  their  own.  But  of 
course,  being  free,  they  will  not  do  so.  Besides,  if 
their  numbers  were  equal  to  mine,  I  doubt  if  they 
could  withstand  us.  Why,  I  have  among  my  spear- 
bearers  many  men  who  will  fight  three  Greeks  at 


once.'  Demaratos,  by  way  of  answer,  confessed  that 
he  did  not  suppose  that  Xerxes  would  like  to  hear 
the  truth,  adding  that  he  had  spoken  only  from  a 
sense  of  duty,  since,  as  the  king  well  knew,  he  bore 
no  love  to  the  Spartans.  *  They  have  robbed  me  of 
my  power,  and  driven  me  to  a  strange  land  where  I 
was  kindly  received  by  thy  father.  Is  it  likely  that  I 
should  set  lightly  by  the  kindness  which  he  showed 
me  ?  As  for  myself,  I  do  not  say  that  I  am  able  to 
fight  with  ten  men  or  with  two.  Of  my  own  choice  I 
would  not  fight  with  one  j  but  if  fight  I  must,  I  would 
take  my  chance  with  one  of  those  whom  thou  thinkest 
equal  to  three  Greeks.  So,  too,  the  Spartans  one  by 
one  are  like  other  men;  but  taken  together,  they 
become  terrible  to  their  enemies,  for,  though  they  are 
free,  they  are  not  without  a  law.  Law  is  their  master, 
whom  they  fear  much  more  than  thy  people  fear  thee. 
Whatever  law  commands,  that  they  do ;  and  it  com- 
mands always  the  same  thing,  charging  them  never  to 
fly  from  any  enemy,  how  strong  soever  he  be,  but  to 
remain  in  their  ranks,  and  to  conquer  or  die.' 

(9)  Gelon  and  the  Greek  Envojrs. 

When  the  invasion  of  Greece  by  Xerxes  began  to 
look  like  a  certainty,  the  Athenians  and  Spartans  tried 
to  secure  the  aid  of  the  Greek  cities  in  Sicily.  But 
when  their  envoys,  appearing  before  Gelon,  the  tyrant 
of  Syracuse,  warned  him  that  the  ruin  of  the  Eastern 
Greeks  would  assuredljr  be  followed  by  his  own, 
Gelon  reproached  them  bitterly  for  having  left  him 
to  his  own  resources  when  he  asked  for  their  help 
against  the  Carthaginians.     '  But  I  will  not,'  he  said, 

*  deal  with  you  as  you  have  dealt  with  me.  I  will  give 
you  200  ships  and  20,000  men,  with  com  for  all  the 
army  of  the  Greeks  as  long  as  the  war  shall  last ; 
but  I  can  do  this  only  if  you  will  make  me  leader 
and  chief  of  all  the  armies  of  the  Greeks.'  *  It  is 
impossible,'  the  Spartan  king  replied;  *the  children 
of  Agamemnon  cannot  yield  tlieir  place  and  their 
honour  to  a  Syracusan.  If  you  choose  to  help  the 
Greeks,  you  must  do  so  under  the  Spartans ;  if  you 
will  not,  then  stay  at  home.'    Gelon  kept  his  temper. 

*  My  Spartan  friend,*  he  said,  *  abuse  commonly  makes 
a  man  angry ;  but  I  do  not  mean  to  pay  back  insults 
in  kind.  Let  us  make  a  compromise.  If  you  rule 
on  land,  I  will  rule  at  sea ;  if  you  rule  by  sea,  I  will 
rule  on  land.'  But  here  the  Athenian  envoy  broke 
in :  *  King  of  the  Syracusans,  the  Hellenes  have  sent 
us  not  because  they  want  a  leader,  but  because  they 
want  an  army.  Of  an  army  you  say  little ;  about  the 
command  much.  When  you  asked  to  lead  us  all, 
we  left  it  to  the  Spartans  to  speak;  but  as  to  the 
command  at  sea,  we  cannot  yield  it.  It  is  our  birth- 
right' *  You  seem  likely  to  have  many  leaders,'  retorted 
Gelon,  *  but  few  to  be  led.  But  since  you  will  yield 
nothing,  and  grasp  everything,  go  home  and  tell  the 
Greeks  that  the  spring-time  has  been  taken  out  of 
their  year.' 

(zo)  Dienekes  at  Thermopylae. 

Before  the  fight  in  the  pass  of  Thermopylae,  in 
which  Leonidas  and  his  three  hundred  fell,  a  man  of 
Trachis,  it  is  said,  told  Dienekes  the  Spartan  that 
when  the  Persians  shot  their  arrows,  the  sun  was 
darkened  by  them.  Dienekes  answered  cheerily, 
'  Our  friend  from  Trachis  brings  us  good  news :  we 
shall  be  able  to  fight  in  the  shade.' 


10 


THE  PRACTICAL  TEACHER. 


[Mail  i88i. 


fgoto  to  tortte  an  <!!Hxamtnatton  $a]ier« 

BY  W.  P.  WORKMAN, 

First  in  Honours^  June  Matriculation,  i88o,  and  Senior  Cant" 
bridge,  1878;  (dso.  First  in  Pure  and  Applied  Mathematics  in 
Senior  Oxford  and  Senior  Cambridge,  1878. 

TO  the  young  student,  for  whom  these  remarks 
are  chiefly  intended,  examinations  appear  in 
a  very  different  light  from  that  in  which  the  *old 
hands'  view  them.  To  the  latter  they  no  longer 
seem  decked  with  pretty  colours,  even  from  a  distance, 
for  nine  or  ten  trials  dispel  all  that  sort  of  illusion, 
especially  if  in  two  or  three  of  these,  anxious  eyes  fail 
to  find  on  the  list  the  name  they  seek.  But  to  the 
first  examination,  candidates  generally  look  forward 
as  to  a  week  of  varied  pleasure,  all  the  more  enjoy- 
able because  of  its  freshness. 

And  these  haloes  of  anticipation  are  in  truth  the 
very  greatest  of  the  dangers  to  which  the  neophyte  is 
exposed.  For  an  examination  is  not  a  week  of  some- 
what amusing  novelty,  but  one  of  unmistakeably 
disagreeable  scribbling — six  hours  a  day,  and  not  an 
instant's  rest  for  any  who  wish  for  success.  If  this 
fact  is  left  out  of  consideration,  the  first  day  or  two 
will  be  almost  entirely  wasted.  The  work  is  real, 
and  must  be  done  right  well,  or  it  were  better  left 
undone. 

Of  course,  if  the  candidate  always  acts  in  accord- 
ance with  the  superlatively  impossible  maxim  of  never 
wasting  any  time,  then  there  will  be  no  danger  from 
this  source.  But  it  is  a  matter  of  experience  that 
boys,  at  any  rate,  certainly  will  waste  time,  and  will 
absolutely  refuse  to  be  always  working,  and  that  even 
those  who  consider  themselves  quite  free  from  this 
fault  may  often  be  led  into  it  at  seasons  such  as 
these. 

Let  it  then  be  a  settled  rule  for  the  candidate  to 
try  his  utmost  not  to  lose  a  moment  until  the  paper 
is  finished — not  even  by  reflecting  how  pleasant  and 
creditable  it  is  to  be  an  examinee,  or,  and  the  thought 
is  common  enough,  how  nicely  or  how  badly  that  last 
question  was  done.  For  two  minutes  lost  means  a 
place  on  the  list.  In  the  Matriculation,  for  instance, 
though  the  maximum  number  of  marks  is  2800, 
probably  5  or  6  represents  the  extreme  difference 
between  two  consecutive  men  on  the  classified  list. 

Preparations  should  all  have  been  made  before  the 
time  actually  comes  to  test  their  value.  At  any  rate, 
it  is  utterly  ruinous  to  think  of  making  them  all 
at  the  last  The  week  of  an  examination  may 
be  employed  for  rounding  off  the  angularities  of 
your  knowledge,  and  adding  a  little  here  and  there, 
but  to  spend  much  time  then  in  this  will  be  fatal 
to  all  chances  of  success.  During  this  period,  which, 
depend  upon  it,  will  be  a  harder  tax  than  you  expect, 
do  not  rise  very  early  and  sit  up  very  late  in  order  to 
work  up  the  subject  of  the  next  paper.  The  chief 
aid  to  health  of  mind  is  health  of  body.  Take  a  run 
on  the  hills  when  the  crowded  room  can  be  safely 
left  Let  the  fresh  breezes  clear  your  racking  brain 
of  all  the  accumulated  cobwebs  of  toil.  Follow  not 
our  super-studious  friends,  who  go  from  six  hours'  hard 
work  in  a  hot  room  to  six  hours'  harder  work  in  a 
hotter  study,  of  which  the  results  are  quite  too  plain 
next  morning  in  their  fiushed  faces  and  fevered 
cheeks.  Your  learning  is  not  worth  much  if  it  is 
imperfect  without  those  pitiable  last  looks  at  the 


book,  or  last  hints  from  the  coach,  of  which  you  will 
see  more  examples  in  one  week  than  you  would  care 
to  do  in  a  year. 

But  having  taken  these  precautions  to  keep  physi- 
cally cool,  take  care  also,  as  far  as  possible,  to 
preserve  mental  coolness.  Do  not  walk  into  the 
room  all  in  a  hurry,  anxious  to  write  down  this  and 
that  *  cramraed-up '  fact  ere  it  escapes  your  memory. 
Do  not  imagine  the  questions  are  too  hard,  and  lose 
your  temper,  or  that  they  are  too  easy,  and  you  won't 
gain  as  much  as  you  expected  on  your  rival  Leave 
all  those  salutary  reflections  till  afterwards.  Also  do 
not  be  always  thinking  you  are  '  floored '  already,  and 
it  is  no  use  to  try  any  more.  This  is  one  of  the  most 
senseless  and  at  the  same  time  most  frequent  faults 
into  which  candidates  may  fall.  For  are  they  always 
the  best  judges  of  their  own  performances  ?  And  do 
they  always  know  the  minimum  standard  for  success  ? 
In  three-quarters  of  the  cases  that  will  present  them- 
selves, even  the  examiners  do  not  know  beforehand. 
If  this  be  true,  is  it  not  foolish  to  lament  over  a 
failure  when  there  is  no  certain  proof  of  its  existence? 
At  any  rate,  if  we  go  so  far  as  to  suppose  that  you 
only  got  a  quarter  of  that  arithmetic  paper  right,  is 
there  not  a  great  chance  that  the  mathematical 
examiners  will  let  you  through  on  such  a  small  pro- 
portion as  this  if  you  happen  to  shine  with  particular 
brilliance  in  Euclid?  It  will  not  do  any  harm  to 
trust  to  probabilities  of  success — far  less  harm,  at  all 
events,  than  to  be  discouraged  by  possibilities  of 
failure. 

But  let  it  be  supposed  that  the  candidate  is  not 
deluded  by  vain  anticipations  of  pleasure,  and  that 
he  is  absolutely  determined  to  waste  not  an  instant 
of  the  time  which  he  knows  to  be  so  precious ;  let  it 
be  granted  also  that  he  is  so  cool  and  collected  that 
nothing  short  of  the  fall  of  the  roof  on  his  head 
can  disturb  him;  there  still  remains  the  important 
question  of  how  he  may  show  off  his  knowledge  to 
the  best  advantage. 

A  method  of  reasoning  as  fallacious  as  common 
is  this : — *  Question  :c  is  a  very  hard  one :  they  will 
give  50  marks  for  it ;  Question  y  is  much  easier :  it 
will  carry  25.  I  can  get  half  of  x  right,  three- 
quarters  of  y ;  then  x  is  more  profitable.'  Non- 
sense !  y  is.  For  you  would  spend  twice  as  much 
time  on  x  as  on  y^  and  you  would  be  just  one- 
quarter  more  thorough  on  y.  Now  of  all  qualities, 
thoroughness  is  the  most  valuable,  and  not  less 
because  it  is  so  uncommon.  A  slipshod  is  known 
at  once.  His  knowledge  is  shallow,  sometimes 
transient  On  this  account,  unfair  though  it  may 
seem  on  the  face  of  it,  his  answers  are  depreciated, 
for  with  all  examiners  such  a  one  is  a  marked  and 
therefore  a  doomed  man.  Be  assured  of  this — the 
thorough  are  always  at  the  top,  the  shallow  at  the 
bottom,  of  any  list  whatever.  Besides  this,  it  is  the 
rule  in  most  examinations  that  all  questions  should 
count  equally.  This  certainly  is  the  case  in  the 
Matriculation  and  Home  and  Indian  Civil  Service. 
Hence  the  candidate  who  has  reasoned  with  such 
elegance  and  force  as  to  the  precise  relative  value 
of  certain  questions,  even  if  his  answer  to  the  one 
or  the  other  be  perfect,  has  been  building  his 
deductions  on  false  premises. 

Here,  too,  is  the  place  to  notice  another  piece  of 
logic  as  fallacious  and  ultimately  as  ruinous  as  the 
first     'I  shall  begin  with  the  hard  questions,'  says 
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our  supposed  candidate,  *get  them  ofif  my  mind, 
and  then  start  off  with  unencumbered  energies  to 
answer  the  easier.'  And  he  begins  with  the  hardest 
question,  and  finds  it  all  too  hard  for  him,  and  very 
quickly  manages  to  get  into  a  temper,  and  then, 
goodbye  to  a  successful  morning's  work!  He  will 
be  saved  all  such  annoyances  if  he  use  the  common- 
sense  rule  of  *  easiest  first.'  If  he  climb  his  mountain 
of  work  by  very  gradual  stages,  he  will  scarcely 
notice  the  slope,  and  thus  gain  courage  to  face  the 
difficulties  which  may  await  the  end  of  his  journey. 

I  will  now  suppose  that  my  young  Telemachus  is 
fairly  launched  in  his  examination  with,  let  us  say, 
a  mathematical  paper  before  him.  Since  this  is  the 
subject  which  most  of  all  requires  the  mind  to  be  in 
good  working  order,  it  is  the  one  in  which  self-recol- 
lection is  most  valuable.  There  are  many  problems 
presented  which,  through  being  in  a  hurry  and  not 
really  thinking,  the  student  passes  by  as  above  him, 
while  if  he  had  only  resolutely  attacked  them  they 
would  have  yielded  at  once  to  his  assault.  Usually 
the  paper  consists  of  a  mixture  in  equal  proportions 
of  ordinary  bookwork  and  problems.  Following  the 
rule  of  easiest  first,  do  the  bookwork,  and  then  you 
will  come  to  the  problems,  freshened  with  the  com- 
fortable feeling  that  at  any  rate  you  have  done  half 
—enough  to  get  you  through.  As  to  the  former,  always 
give  the  neatest  proof  you  know,  taking  care,  however, 
not  to  sacrifice  correctness  to  conciseness.  As  to  the 
latter,  you  may  nearly  always  obtain  a  hint  how  to 
start  by  referring  to  the  previous  question.  In  all 
Cambridge  and  most  London  papers,  at  any  rate, 
this  is  so,  for  every  problem  that  is  set  is  attached  to 
the  piece  of  bookwork  on  which  it  depends.  If  this 
clue  fails  to  lead  to  any  very  definite  result,  do  not  de- 
spair. There  are  very  few  problems  incapable  of  being 
ultimately  hammered  out,  if  you  only  have  patience 
enough.  These  few  you  may  usually  leave,  relying  on 
the  hope  that  most  other  people  will  be  forced  to  adopt 
the  same  plan.  There  is  a  sort  of  intuition  which 
enables  one  to  perceive  in  a  moment  what  course  is 
likely  to  bring  a  problem  out,  but  to  acquire  this 
needs  much  practice.  Geniuses  may  consider  them- 
selves able  to  see  through  any  problem  in  the  ele- 
mentary branches^  Algebra,  etc.,  up  to  and  inclusive 
of  Differential  Calculus,  when  they  have  worked  say 
fifteen  thousand  problems  in  these  subjects.  Not  to 
be  disappointed,  ordinary  people  should  multiply  this 
number  by  ten.  This  seems  a  Herculean  task,  but 
I  think  that  no  one  who  has  thoroughly  considered 
the  point  will  set  it  down  as  Quixotic.  Even  if 
mathematics  are  not  to  be  converted  into  tools  for 
winning  bread,  they  supply  a  finer  and  more  complete 
discipline  to  the  mind  than  any  other  branch  of 
learning,  forming,  in  addition  to  this,  a  pleasant  com- 
panion for  leisure  hours,  a  plaything  when  we  stand 
m  need  of  rest  from  work,  and  an  inexhaustible  field 
for  curious  research. 

As  to  the  work  previous  to  the  examination  in 
mathematics,  the  student  will  find  enough  problem- 
exercise  in  Wolstenholme,*  or  in  some  more  elementary 
manuals.  To  get  the  text-books  up,  I  would  recom- 
mend the  plan  of  keeping  three  note-books.  After 
reading  a  chapter  over  and  thoroughly  digesting  it, 
write  in  the  first  note-book  a  summary  of  those  proofs 
which  you  think  you  will  find  any  difficulty  in  remem- 

'  Wolstenholme's  Mathematical  Problems,      London,    1879. 
Macmillan. 


bering,  giving  especial  prominence  to  the  'catchy' 
points.  In  the  second,  summarize  the  more  important 
results^  and  commit  this  to  memory.  After  this,  work 
through  the  whole  of  the  examples  you  find  out  at 
the  end  of  the  chapter;  and  if  you  come  to  any  which, 
after  having  done  them,  you  think  of  such  a  nature 
that  you  would  fail  to  do  them  six  months  hence 
without  a  great  amount  of  labour,  write  the  solutions 
to  these  in  the  third  book.  If  in  this  you  persevere 
in  Sisyphus  fashion,  you  will  find  that  you  are  gradu- 
ally attaining  that  skill  which  you  once  so  demon- 
strably lacked,  and  finally  the  stone  of  your  difficulties 
will  rest  on  the  top  of  the  hill. 

In  the  classical  papers,  translation  at  sight  takes  the 
place  of  problems,  requiring,  in  its  turn,  a  vast  amount 
of  practice  before  success  can  be  hoped  for.  Cicero's 
Orations^  Caesar,  Livy,  Vergil,  Ovid,  are  easy  Latin 
exercises ;  Xenophon,  Homer,  and  Sophokles  corre* 
spondingly  easy  Greek  ones.  Tacitus,  iEschylus,  and 
Demosthenes  will  do  well  for  more  advanced  reading. 
It  is  very  imperative  that  the  grammar,  as  the  frame- 
work of  the  whole,  should  be  thoroughly  mastered. 
In  reading  a  work,  the  fresh  words  you  meet  with  are 
of  little  importance,  for  you  may  never  see  them 
again;  but  the  grammar  and  syntax  will  be  constantly 
recurring,  and  are  of  infinite  value.  An  eminent 
professor  at  one  of  the  Universities  makes  it  a  rule^ 
when  reading  Cicero,  to  'look  out'  only  the  words 
which  he  knows,  or  rather  thinks  he  knows.  Others 
might  follow  the  professor  withadvantage  to  themselves. 

In  English  papers  try  to  summarize,  because  there 
are  few  cases  in  which  you  will  have  too  much  time. 
Add  every  date  you  can  think  of  in  history.  If  the 
examiner  is  an  author,  get  his  book  at  your  fingers' 
ends,  and  then  quote  him  as  an  authori^  five  or  six 
times.  But  after  all  these  things  are  done,  this  is  a 
branch  in  which  nothing  but  sterling  knowledge  can 
avail,  and  you  should  bend  all  your  endeavours  to  the 
apparently  unimportant  subjects  of  history,  grammar, 
etc.     Time  spent  on  these  always  repays  with  interest. 

There  is  never  too  much  time  for  a  paper.  Some 
men  are  very  fond  of  thinking  that  they  know  twice 
as  well  as  the  examiner  how  much  time  is  really 
required.  You  will  do  such  wiseacres  no  great  in- 
justice if,  when  looking  on  the  list  for  their  names, 
you  commence  your  search  at  the  bottom.  The 
examiners  mean  every  minute  of  the  time  they 
allow  to  be  employed  in  honest  hard  work. 

But  the  arithmetical  genius  thinks  that  the  two 
hours  given  to  Preliminary  Arithmetic  in  the  Junior 
Oxford,  say,  were  meant,  not  for  him,  but  for  dullards. 
Such  geniuses  I  have  known  deliver  up  their  papers 
fifteen  or  twenty  minutes  after  the  commencement^ 
and  think  they  have  done  a  very  clever  thing. 
And  then  the  geniuses  reflect,  compare  answers 
with  a  plodder  who  has  sat  out  the  two  hours,  and 
discover  omission  after  omission,  and  finally  that  the 
plodder  is  completely  victorious.  The  old  tale  of 
Hare  v.  Tortoise  is  far  truer  than  geniuses  care  to 
acknowledge. 

Read  everything ;  read  it  afresh ;  work  out  your 
results  independently  again  and  again,  till  the  papers 
are  called  for,  and  then  you  may  pride  yourself  on 
having  taken  all  the  precautions  in  your  power  to 
overcome  all  kinds  of  geniuses. 

Never  compare  answers.  It  cannot  alter  them.  It 
can  only  make  you  discouraged  by  continual  wishes 
that  you  had  written  this  or  omitted  that     But  after 
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the  examination  is  all  over,  when  it  won't  do  any 
harm  to  shed  a  few  tears  on  the  subject,  you  cannot 
do  better  than  refer  to  the  book  and  learn  up  the 
parts  in  which  you  have  proved  yourself  deficient 

The  commonplaces  of  advice  are  too  well  known 
to  need  more  than  a  mere  mention — ^namely,  attention 
to  punctuation,  spelling,  writing,  dotting  of  i  V,  etc 
These  said  commonplaces  will  probably  be  presented 
to  you  in  a  printed  form  during  the  examination* 
You  may  follow  most  of  them,  not  all.  You  may  be 
told  to  answer  the  questions  in  the  order  they  are  set 
This  piece  of  advice  you  may  studiously  neglect,  and 
do  no  great  harm  to  your  prospects.  If  there  is  plenty 
ef  timey  you  may  be  exact  in  punctuation,  write  in 
*  copy-book  hand,'  be  careful  about  the  arrangement, 
take  great  pains  in  English  grammar,  and  expatiate  to 
any  degree  on  your  pet  theories  or  those  of  your 
friends.  Under  simil^  circumstances  only  may  you 
enhance  the  charm  or  lessen  the  dulness  of  your 
answers  by  flowing  epithets  or  learnedly-erratic  dis- 
quisitions. But  when  you  see  that  you  will  only  just 
have  time,  crowd  all  sail  in  right  good  earnest 
Never  mind  the  commas;  the  facts  are  more  im- 
portant Leave  the  'copy-book  hand'  to  other  and 
calmer  moments;  write  as  fast  as  ever  you  can. 
Never  expatiate,  but  try  to  present  everything  in  a 
tabular  form,  so  that  the  examiner,  even  if  bothered 
by  the  lack  of  good  spelling,  or  by  the  mannerisms  of 
the  writer  and  writing,  may  be  cheered  by  your  evident 
desire  to  please  him  and  save  his  time :  and  remem- 
ber always  that  matter  is  a  more  desirable  thing  than 
manner^  and  thoroughness  the  summum  bonum  of  edu- 
cational work. 

But  one  final  caution.  Do  not  carry  these  liberties 
too  far.  Even  examiners  are  human.  Even  a  classical 
man,  accustomed  to  Pindar,  might  be  horrified  at 
sentences  four  pages  long,  with  not  a  single  stop  or 
dot  from  beginning  to  end.  Even  a  great  scholar, 
able  to  face  his  own  writing,  and  most  great  scholars 
are  bad  writers,  might  be  disturbed  at  the  sight  of 
the  worst  efforts  of  your  hand.  And  it  is  highly  pro- 
bable that  not  many  marks  would  be  assigned  to  an 
illegible  answer,  even  if  written  with  more  than  ordi- 
nary skill  Remember  that  an  examiner  may  have 
two  or  three  thousand  papers  to  read  through,  and  is 
not  particularly  in.lovewith  you,  and  likely  to  pardon 
all  your  delinquencies;  that  they  have  tempers  to  lose 
and  good  graces  to  win;  and  that  the  best  way  to  win 
them  is  not  by  writing  hieroglyphics,  which  you  your- 
self could  not  read  an  hour  after  their  creation. 

One  youth  of  my  acquaintance  was  not  perfect  in 
the  art  of  caligraphy — in  fact,  his  writing  was  so 
execrably  bad  that  it  was  irreverently  compared  to 
the  work  of  a  spider  with  an  inked  foot  crawling  over 
a  sheet  of  white  paper.  A  change  for  the  better  in 
this  brought  about  a  decided  improvement  in  ex- 
amination results.    Spiderly  writing  never  prospers. 
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BY  WILLIAM  SPENCER. 
Author  of  •  Spencer^s  Exercises  in  Arithmetic, 

THE  first  query  that  presents  itself  to  my  mind 
in  commencing  this  article  is,  as  to  whether  I 
shall  place  it  in  inverted  commas.  As  the  title  is  not 
of  my  own  choosing,  I  decide  in  the  affirmative.  This 
title  will  necessitate  the  use  of  the  first  personal  pro-  I 


noun ;  and  as  the  writer  prefers  the  singular  number 
to  the  editorial  'we,'  consequently,  although  the 
article  will  be  somewhat  egotistic,  yet  it  is  hoped  that 
this  characteristic  will  be  more  applicable  in  its  literal 
than  in  its  conventional  meaning.  Beside  the  title 
of  my  paper  being  furnished  to  me,  I  am  further  in- 
structed that  it  is  '  to  be  simply  a  description,  such  as 
you  would  give  to  a  young  teacher,  of  how  this 
subject  is  taught  throughout  the  school'  I  am  stiU 
further  instructed  to  '  treat  the  subject  fully,  firom  the 
time  you  first  teach  the  youngest  child  to  count  or 
add,  till  he  leaves  you,  including  Mental  Arithmetic.' 
I  shall  presume  that '  leaves  you '  implies  rather  when 
he  oMght  to  leave,  that  is,  when  he  becomes  a  fairly 
proficient  arithmetician,  being  able  to  work  higher 
anthmetic  generally,  including  Percentages  in  their 
many  phases  of  Interest,  Discount,  Stocks,  etc  As 
my  paper  is  not  a  treatise  on  Arithmetic  either  as  a 
science  or  an  art,  on  both  of  which  views  much  has 
been  and  still  could  be  said,  I  shall  not  discuss  its 
merits  from  either  an  educative  or  a  utilitarian  point 
of  ^ew,  but  at  once  proceed  in  strict  accordance  with 
my  heading. 

It  is  necessary  to  premise  that  my  school,  which  is 
a  mbced  one,  has  an  average  daily  attendance  of  about 
260  (8q  girls  and  180  boys),  and  that  the  limit  of  age 
is  from  six  to  fourteen,  a  small  number  being  under 
or  over  this  limit  occasionally.  The  school  sta£f 
consists  of  head  master,  second  master,  three  pupil 
teachers,  two  stipendiary  monitors  who  teach  each  half 
the  day,  and  two  other  paid  monitors  who  each  teach 
half  the  day.  The  school  is  divided  into  six  classes, 
the  sixth  class — there  being  no  infant  school  in  con- 
nection—consisting of  children  below  Standard  work, 
and  the  weaker  candidates  for  the  First  Standard. 
The  number  in  this  class,  which  is  generally  the 
smallest  in  the  school,  varies — ^more  than  any  other 
class — from  20  to  40,  and  always  occupies  a  small 
classroom.  The  other  five  classes  are  not  vezy  dis- 
similar in  numbers ;  the  first  class  is,  however,  dways 
the  largest,  and  the  fifth  class  generally  the  next  in  size. 

The  majority  of  the  children  when  admitted  to  the 
sixth  class  have  little,  and  some  scarcely  any,  notion  of 
number,  a  few  having  absolutely  none.  I  will  begin 
with  zero,  taking  6  or  10  or  any  number  of  children 
that  arc  in  this  state.  I  commence  with  a  small 
number  of  visible  and  tangible  objects — fingers, 
marbles,  balls,  etc  The  nanus  of  numbers  and  their 
consecutive  order  up  to  10  or  20  have  generally  been 
picked  up  at  home  or  elsewhere,  but  these  names  are 
often  mere  sounds  conveying  no  idea  of  any  concrete 
number.  Now  by  means  of  objects  connect  the 
name  with  a  concrete  idea  in  the  child's  mind: 
one  ball,  two  balls,  thru  fingers,  four  marbles,  etc 
The  various  degrees  of  progress  in  the  First  Standard 
may  be  conveniendy  arranged  under  the  following 
stages : — 

(a)  Add  and  subtract  concrete  numbers  up  to  10. 
Here  I  let  the  children  not  only  see  the  objects,  but 
actually  touch  or  handle  them,  as  with  young  children 
of  slow  perception  it  is  not  always  an  undoubted 
fact  that  <  seemg  is  believing.'  I  would  here  remark 
that  I  prefer  chUdren  learning  by  observation  rather 
than  by  committing  to  memory  any  addition  or  sub- 
traction table,  being  convinced  that  as  the  latter  relies 
on  memory  alone,  more  errors  will  be  made  in  prac- 
tice than  by  the  former  method.  Examples  of  pro- 
cedure : — I  and  i,  i  from  2,  2  and  i,  i  from  3,  a  from 
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3,  4  and  3,  4  from  7,  3  from  7,  8  and  2,  2  and  8; 
2  from  10,  8  from  10;  4  and  4,  4  and  5,  4  and  6, 
5  and  5,  5  and  4,  5  and  3,  5  and  2,  and  every  possible 
combination  of  two  numbers  that  make  10,  or  of 
deductions  from  any  number  up  to  10. 

{tf)  Add  and  subtract  abstract  numbers  up  to  10. 
Here  at  the  beginning  concrete  numbers  are  referred 
tOy  but  they  are  not  visible,  thus  bringing  the  imagina- 
tion to  work : — 5  apples  and  3  apples,  6  balls  from  10 
balls,  etc.  At  this  stage,  children  are  required  to  put 
their  hands  behind  them,  and  sometimes  even  to  close 
their  eyes,  so  as  to  make  the  process  purely  mental 
AfentaltffoTt  requires  much  encouraging :  many  young 
chUdren,  like  some  of  larger  growth,  much  prefer  to 
use  their  senses  to  unaided  thought  Hence  you  will 
sometimes  see  a  boy  in  the  higher  Standards,  even 
the  Sixth,  counting  his  fingers — ^a  practice  to  be  dis- 
couraged, as  I  generally  find  it  is  at  once  the  result 
and  a  proof  of  mental  laziness.  Gradually  make  the 
numbers  purely  abstract : — 6  and  4,  4  and  6,  4  from 
10,  6  from  10 ;  7  from  10,  5  from  10,  etc 

(c)  Putting  down  and  adding  and  subtracting  units 
up  to  10.  Here,  as  in  every  subsequent  stage,  let 
the  black-board  be  in  constant  requisitioa  Place  the 
numbers  (figures)  under  each  other  in  a  column  which 
will  amount  to  any  sum  not  exceeding  10.  We  will 
assume  that  the  children  having  had  some  practice  in 
making  figures,  know  all  the  digits,  also  the  number 
10  at  sight.  Examples  for  addition  placed  over  each 
other:— 3,  2,  i,  3;  4,  o,  3,  i ;  J,  i,  2,  2;  3,  5,  o,  i, 
etc.  For  subtraction,  aver  each  other : — 8 — 4,  9 — 2, 
10 — 8,  7 — 3,  6 — 6,  etc.  Afler  seeing  a  score  of  such 
done  on  the  board,  let  the  children  do  them  from 
dictation  on  their  slates.  Here  the  child  takes  the 
first  step  in  putting  down  numbers  for  himself,  really 
the  first  step  in  arithmetic  other  than  mental.  Here 
attend  to  the  character  of  the  figures  for  neatness  and 
shape,  as  well  as  to  accuracy  of  result. 

(^  Extend  the  above  three  stages  up  to  the  num- 
bers 30  or  50.  The  concrete  should  not  now  be  too 
much  relied  on,  but  still  for  children  who  have  a 
strong  faculty  for  the  real  (res)^  it  will  still  be  of 
service  occasionally.  Give  plenty  of  examples,  first 
on  the  board,  then  on  slates.  First  in  addition,  where 
there  is  no  *  carrying : '  12  and  23,  3+ 16+ 10,  21  + 
II -I- 4 +  3,  etc.  Then  in  subtraction:  38 — 23,  35 — 
13,  48 — 36,  29 — 16,  etc. 

(e)  Commit  to  memory  the  tables  2,  3,  4,  and  5 
times  up  to  10  each, — ^as  far  as  5  times  10.  Illustrate 
by  marks  on  the  board ;  e.^,  that  twice  3  are  6,  by 
making  two  groups  of  three  strokes  each,  and  then 
counting  them  to  show  that  they  make  6 ;  that  two 
groups  of  4  each  make  8,  etc.  I  encourage  the 
chilcjbren  to  get  them  off  at  home,  as  it  saves  time  and 
noise  at  school,  it  being  difficult,  if  not  harsh,  or  even 
cruel,  to  compel  young  children  to  commit  anything 
to  memory  sOently.  Much  testing  is  required  to  see 
that  they  know  them  accurately.  Care  is  required 
that  they  can  bear  any  amount  of  cross-questioning  in 
them,  and  not  simply  able  to  gabble  them  consecu- 
tively. Examples : — 5  times  3,  5  times  7,  3  sixes, 
4  nines,  twice  8,  twice  6,  etc.  Ask  a  child  a  dozen  or 
a  score  such  questions ;  if  he  answers  every  one,  he 
may  be  considered  safe,  but  if  he  makes  but  one 
blunder  in  twenty  questions,  he  must  be  further  drilled 
in  them.  When  the  blunders  are  but  few,  and  have 
got  partly  fixed  in  the  child's  memory,  correct  them 
in  large  figures  on  the  board,  and  cause  them  to  be 


repeated  several  times  aloud  by  the  children.  The 
two  most  common  errors  I  have  found  during  many 
years,  and  still  find,  are — 4  nines  are  32,  and  7  nines 
are  56.  I  have  tried  to  account  for  these  errors,  but 
never  could  satisfactorily  to  my  own  mind. 

(/)  Practise  oral  drilling  in  easy  short  division. 
Examples: — How  many  fours  are  in  9,  fives  in  12, 
fives  in  26,  fours  in  23,  etc.  Here  concrete  numbers 
may  again  be  resorted  to,  till  abstract  ideas  are 
gradually  educed  from  them.  These  questions  may  be 
very  advantageously  mingled  with  questions  in  multi- 
plication, as  in  last  stage.  At  this  stage  also  the 
cleverer  children  might  be  drilled  in  tens  and  scores 
up  to  100;  as,  2  tens,  3  tens,  5  tens,  9  tens,  xo 
tens,  etc.  Explain  the  import  of  the  words  *  twenty ' 
(2  tens),  'forty'  (4  tens),  etc — that  the  *ty*  implies 
ten.  Also  here,  if  not  previously,  I  explain  the 
'  teens,' — fourteen  (4  and  lo),  fifteen  (5  and  10),  etc 
Show  that  the  '  ty '  is  multiplied  by  the  previous  part 
of  the  word  to  which  it  is  affixed,  and  that  the  '  teen ' 
(ten)  is  added  to  it  Then  reckon  twenties  up  to 
100 :  2  twenties,  3  twenties,  4  twenties,  5  twenties. 
Some  notion  of  what  100  really  is  may  be  given  from 
the  balls  in  the  frame,  scholars  in  the  school  or  in 
certain  classes,  ten  children  all  holdmg  up  together 
their  fingers,  etc 

(f)  I  now  teach  Numeration  and  Notation  up  to 
999.  This  subject  is  so  thoroughly  exhausted  in 
every  treatise  on  school  management,  that  it  is  need- 
less to  go  into  detail  here.  Show  that  hundreds 
(below  1000)  always  require  three  figures,  and  that 
tens  (*  ty ')  require  only  two.  Numeration  should  of 
course  always  precede  Notation,  it  being  easier  to 
read  off  a  number  presented  to  the  eye  than  to  write 
it  down  in  figures  when  dictated.  Great  care  here  will 
prevent  much  incorrect  Notation  in  higher  numbers. 
A  thousand  (1000)  might  now  be  represented,  as  it  is 
the  present  required  limit  for  the  First  Standard. 

{h)  Add  and  subtract  numbers  up  to  hundreds. 
First  where  no  *  carrying '  is  required  : — 


231 

201 

413 

422 

222 

113 

103 

240 

969 


976 


496 
234 

262 


874 

530 

344 


Here  it  is  necessary  to  explain  the  nature  and  use  of 
the  cipher,  as,  though  being  of  no  numerical  value  in 
itself,  it  is  required  to  keep  the  other  figures  in  their 
proper  relative  positions;  so  that  each  figure  may 
correctly  express  what  it  is  intended  to  do.  Caution 
the  children  against  calling  the  cipher  '  ten,'  as  they 
are  sometimes  apt  to  do.  We  now  enter  upon  the 
somewhat  difficult  task  of  'carrying,'  which  may  be 
illustrated  in  the  working  of  the  following  examples : — 


975 

758 
746 

804 
3283 


459 
284 

175 


604 
278 

326 


I  am  aware  that  the  process  of  carrying  is  differently 
taught,  according  as  to  whether  its  principle  is  fully 
explained,   or  only  partially  explained,  or  entirely 
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ignored.  I  adopt  the  medium  course,  explaming  die 
above  examples  as  follows.  First  add  up  the  units' 
column,  which  comes  to  23,  I  now  put  down  the 
two  figures  (23)  under  the  04.  Now  show  that  the 
2  must  be.  added  up  with  the  tens'  column,  which 
amounts  to  18.  I  now  rub  out  the  2  to  make  room 
for  the  8,  placing  the  i  under  the  8  in  the  next 
(hundreds')  column.  The  hundreds'  column  comes  to 
32,  which  we  place  to  the  left  of  the  83,  having  removed 
the  I  (temporarily  inserted)  to  give  place  for  the  2. 
Or,  more  shortly,  the  first  column  amounting  to  23, 
put  down  the  3  and  carry  the  2  tens.  In  the  second 
column  put  down  the  8  and  carry  the*  i  ten.  I  do 
not  puzzle  the  children  by  calling  these  18  tens  =  180, 
but  leave  such  remarks  to  be  inddentally  given, 
rather  than  formally  taught,  at  more  advanced  stages. 
In  subtracting  the  tens  in  the  second  example — 8 
firom  s  we  cannot ;  adding  10  to  the  5  we  have  15, 
8  from  which  leaves  7.  In  carrying  i,  I  prefer  in 
practice  adding  it  to  the  2  rather  than  diminishing 
the  4  by  i,  the  latter  of  course  being  more  correct  in 
theory,  but  I  have  found  the  former  more  successful 
in  results. 

As  an  experiment  I  tried  the  latter  plan  (diminish- 
ing the  minuend)  for  about  five  years,  but  some  years 
ago  I  reverted  to  the  plan  I  had  adopted  during 
many  years  previous  to  the  experiment  The  chief 
difficulty  was  in  working  such  cases  as  in  the  tens 
column  in  the  third  example  above.  The  upper 
figure  being  o,  it  cannot  be  diminished,  and  the  true 
principle  of  taking  10  from  the  hundreds'  column  and 
then  diminishing  it  (the  10)  by  i,  I  consider  too 
intricate  for  a  child  to  easily  grasp  with  his  present 
limited  attainments.  Beside  the  above  difficulty, 
there  is  the  initial  difficulty  of  'borrowing'  10  from 
the  o. 

I  have  observed  the  three  following  errors  in  work- 
ing subtraction,  which  require  to  be  specially  guarded 
against: — (i)  Taking  the  upper  figiure  from  the  lower 
when  the  lower  was  the  greater,  instead  of  adding  10. 
(2)  Forgetting  to  'carry'  i.  (3)  Neglecting  to  effec- 
tually carry,  as  in  the  tens  column  of  the  last  sum 
above ;  although  the  child  says  '  i  and  7  are  8,  8  from 
o  I  can't,  add  10,'  he  then  says  ^  seven  from  10,' 
forgetting  that  he  carried  i,  or  had  to  do  so.  While 
adding  10  to  the  cipher,  he  forgets  he  has  added  i  to 
the  seven :  hero  special  care  is  required.  Here  also 
commit  to  memory  the  tables  up  to  6  times  12. 

The  various  steps  required  for  the  First  Standard  of 
the  Government  Code  have  now  been  taught^  but  the 
important  question  is,  Have  they  been  learnt^  A 
considerable  number  of  the  slower  children  will  still 
require  weeks  or  months  of  patient  drilling  and  prac- 
tising before  they  can  do  the  work  accurately  and 
quickly.  Accuracy  here  should  be  specially  encouraged, 
while  quickness  (or  at  least  hurry)  should  rather  be 
discouraged, — the  latter  will  be  attained  by  repeated 
practice. 

At  this  stage  of  a  child's  progress,  or  earlier,  de- 
pending on  various  circumstances — such  as  age,  read- 
ing ability,  general  intelligence,  length  of  time  before 
inspection,  etc. — he  is  removed  to  the  fifth  class, 
which  consists  of  fifty  or  sixty  children,  occupying  a 
gallery  in  the  schoolroom.  For  the  first  six  months 
or  more  after  inspection  this  class  consists  of  children 
who  will,  at  the  next  inspection,  be  examined  in  the 
First  or  Second  Standards.  Here  the  tyro  is  made 
more  proficient  by  seeing  scores  of  examples  worked 


out  on  the  board,  and  by  working  on  his  slate.  The 
sums  he  works  are  either  {a)  dictated,  {b)  set  on  the 
black-board,  or  (r)  worked  from  cards  ('Addition 
and  Subtraction'  from  my  own  Working  Series  of 
Exercises  in  Arithmetic).  I  may  here  observe  that, 
except  during  the  quarter  immediately  preceding  the 
inspection,  little  regard  is  paid  as  to  what  Standard  a 
child  will  be  examined  in.  A  boy  may  be  working 
compound  rules  and  reduction  of  money  who  will 
only  be  examined  in  the  Second  Standard ;  and  on 
the  contrary,  another  boy  who  will  be  examined  in 
the  same  Standard,  having  just  pulled  through  the 
First,  may  still  be  working  chiefiy  at  addition  and  sub- 
traction. It  is  unjust  to  give  ten  times  the  attention 
to  a  few  slow-coaches  that  is  given  to  the  culture  of 
the  average,  or  of  the  few  brighter  intellects.  These 
backward  ones  get  more  than  their  average  share  of 
attention,  but  the  idol  *  percentage  of  passes '  is  not 
slavishly  worshipped. 

I  will  now  try  to  show  the  various  steps  in  teaching 
this  fifth  class,  premising  that  for  arithmetic  it  is 
divided  into  an  upper  and  a  lower  division,  the  latter 
being  again  often  subdivided  into  {a)  and  {b).  At  times 
the  whole  class  work  together,  especially  for  explana- 
tions, illustrations,  and  the  working  of  copious  ex- 
amples on  the  board ;  and  at  other  times  the  divisions 
work  separately,  (a)  Multiply  by  numbers  2  to  6, 
Show  that  multiplication  is  a  short  method  of  doing  a 
certain  kind  of  addition — that  is,  reckoning  the  same 
number  a  given  number  of  times.  Take  368  and 
show  that  by  putting  it  down  three  times  and  then 
adding  them  together  we  get  the  same  result  as 
multiplying  it  by  3,  and  that  the  mode  of  carrying  is 
the  same  in  both  processes.  I  find  multiplication 
much  more  easily  learnt  than  subtraction,  so  that 
this  step  is  soon  taken  when  the  tables  are  well  known. 
(Jf)  Commit  to  memory,  chiefiy  as  home  lessons,  the 
tables  up  to  12  times  12,  and  practise  them  as  in  {a). 
Here  a  great  deal  of  cross-questioning  is  resorted  to 
— ^hundreds  of  questions  in  all  conceivable  forms :  4 
times  9,  7  eights,  8  sevens,  6  nines,  9  sixes,  3  twelves, 
12  threes,  eta  Show  that  6  eights,  for  instance,  and 
8  sixes  are  the  same,  so  that  if  not  known  when  pre- 
sented in  one  form,  the  child  may  be  able  to  present 
it  to  himself  in  the  other  form.  As  the  table  becomes 
known,  we  drill  well  orally  in  questions  in  division  : 
5's  in  20,  9's  in  29,  7's  in  38,  12's  in  51,  etc.  Here 
I  find  progress  very  slow  at  first,  and  much  help  and 
simplif3ang  required.  Take  7's  in  31 ;  here  a  child 
at  first  flounders  about  bewildered,  perhaps  running 
over  in  his  mind,  or  rather  memory^  any  combination 
of  numbers]:  3  eights,  5  nines,  7  sixes,  etc.  Or  he 
says  to  himself,  seven  8'8,  seven  5's,  seven  4's,  etc. 
Here  point  out  that  he  is  presenting  the  question  to 
his  mind  in  the  inverted  form,  as  he  does  not  want  to 
know  how  many  eights,  fives,  or  fours  there  are  in  31, 
but  how  many  sevens  there  are.  I  ask  him  to  try 
any  number  of  sevens,  and  after  much  hesitation  (not 
thought  generally)  he  will  perhaps  say  8.  Now  show 
him  that  8  sevens  are  56,  and  that  it  much  exceeds 
31.  Shall  we  now  try  more  than  eight,  or  less?  He 
will  now  most  probably  try  7 — ^still  too  much,  he  sees. 
He  might  now  be  allowed  to  run  down  by  6  and  5  to  4, 
which  he  would  do  of  his  own  inclination;  or,  finding 
that  7  sevens  is  far  too  much,  he  might  be  induced 
to  try  a  mi4ch  less  number.  Suppose  he  tries  three 
sevens — ^too  few.  At  last  he  gets  to  four  sev^is  are 
38,  and  as  five  sevens  are  above  31,  the  true  result 


f 


Mar.  1 88 1.] 


THE  PRACTICAL  TEACHER. 


15 


may  now  be  got  from  him.  Here  '  line  upon  line ' 
is  required,  as  I  find  many  children  who  are  quite 
au  fait  in  the  whole  of  the  table,  however  presented, 
who  still  require  months  of  continuous  drilling  before 
they  are  proficient  here,  (f)  Now,  if  not  previously, 
teach  Numeration  and  Notation  to  tens  of  thousands. 
I  first  give  some  idea  of  a  thousand :  100  boys  having 
each  10  marbles  would  amount  to  1000  marbles,  and 
100  boys  having  100  each  to  10,000.  Other  illustra- 
tions are  also  plentifully  given,  as  they  are  always 
found  to  well  repay  the  labour  bestowed ;  in  numbers, 
a  child  relying  more  on  his  memory  than  on  his 
imagination,  he  naturally  eliminates  the  concrete. 
Having  put  down  3769, 1  cover  the  3  with  my  hand, 
and  the  children  read  out  the  769.  Having  just 
given  some  notion  of  xooo  and  the  figures  by  which 
it  is  represented,  I  elicit  that  the  3  represents  3000. 
Show  &at  hundreds  only  never  require  mare  than  three 
figures,  and  that  thousands  never  require  Uss  than  four 
figuresL  The  board  is  now  freely  used  in  putting 
down  numbers  containing  units  of  thousands.  As  I 
proceed  I  distribute  ciphers  liberally  among  the 
figures,  till  any  number  of  four  figures  is  quickly  read 
out  Now  proceed  to  tens  of  thousands,  concerning 
which  no  further  remarks  are  required,  except  that  as 
the  thousands  now  require  two  figures,  there  will  be 
five  figures  in  all  The  process  of  notation  is  much 
simplified  to  a  child's  mind  if  he  be  taught  to  insert  a 
comma  between  the  hundreds  and  the  thousands — 
40,609. 

(//)  We  now  proceed  to  work  multiplication  of  two 
or  more  figures.  Having  multiplied  by  the  units'  figure, 
show  that  in  commencing  to  multiply  by  the  tens* 
figure  the  first  figure  of  the  product  is  placed  under 
the  tens'  figure  of  the  line  just  obtained,  or  that  it  is 
placed  perpendicularly  imder  the  figure  by  which  you 
are  multiplying,  which,  as  it  holds  good  whatever 
power  the  multiplier  may  be,  I  try  to  impress  well 
Here  it  is  necessary  to  cause  each  figure  to  be  placed 
in  its  proper  position,  so  that  there  may  be  no  difficulty 
or  error  in  adding  the  lines  together.  I  do  not  here 
go  much  into  the  subtleties  (to  a  child)  of  the  decimal 
system  of  notation,  for  which  there  was  a  mania  some 
twenty  years  ago,  it  being  then  strongly  advocated 
that  every  step  in  the  practical  working  of  the  simple 
rules  even,  should  be  accompanied  pari  passu  with 
an  exhaustive  explanation  of  its  theory. 

As  I  have  beSfore  observed,  much  of  the  theory 
of  processes  is  incidentally  taught  by  casual  remarks 
when  working  on  the  board ;  and  when  a  boy  has 
obtained  a  fair  amount  of  practical  efficiency  as  an 
arithmetician,  one  or  two  lessons  on  the  decimal  and 
other  scales  of  notation,  with  the  theory  of  manipu- 
lation, can  easily  be  given,  and  more  easily  com- 
prehended than  at  each  practical  stage.  Show  here, 
if  not  previously,  how  to  multiply  by  10,  or  by 
any  power  or  multiple  of  10:  46x10,  870x1000, 
78x40,  638x5000,  etc. 

(^)  We  now  work  easy  short  division,  first  liberally 
on  the  board,  as  with  every  other  step  in  advance, 
and  dien  on  slates.  As  the  children  have  been  well 
drilled  arcUly — see  (f>) — ^in  exercises  in  division,  the 
majority  of  them  only  require  a  comparatively  short 
time  to  work  sudi  exercises  satisfactorily.  Division 
may  here  be  shown  to  be  a  short  method  of  subtrac- 
tion; e.g,  6's  in  26.  Show  that  6  could  be  taken 
successively  4  times  fi'om  26  and  its  consecutive 
remainders,  leaving  at  least  2  as  the  remainder. 


(/)  We  next  work  out  ad  libitum^  on  slates,  exer- 
cises from  addition  to  short  division,  to  attain  and 
also  to  test  accuracy  and  rapidity  of  working.  I  will 
here  give  specimens  of  three  lessons  given  on  different 
days,  each  occupying  about  forty  minutes. 

(1)  The  following  four  sums  are  set  on  the  board  :— 
(a)        760804  {p)       769237 

288467  65 

(r)  Subtract  73,408  from  ninety-four  thousand  and 
twenty-one,  then  divide  the  remainder  by  eight 

{cC)  Multiply  eighty-four  thousand  seven  hundred 
and  nine  by  790,  then  divide  what  it  comes  to  by  7. 

The  answers  are  examined  by  each  passing  his 
slate  to  his  neighbour  (not  ^:xchanging  slates),  after 
which  the  answers  are  called  out,  and  the  examiner 
of  each  slate  puts  a  large  cipher  on  each  sum  that 
is  wrong,  and  a  cross  on  each  that  is  right  Slates 
are  now  passed  back  to  the  owners,  and  those  who 
have  four  crosses  ^all  right)  are  often  allowed  to  go 
into  the  playgrouna  for  a  few  minutes,  while  the  sums 
are  worked  out  for  all  who  have  one  or  more  wrong. 
Other  four  similar  or  somewhat  dissimilar  sums  are 
now  set,  and  those  who  have  the  whole  eight  right — 
or  seven,  or  six,  according  to  circumstances — ^now 
work  firom  cards  (my  own  Exercises  in  *  Simple  Mul- 
tiplication and  Division ').  The  answers  are  generally 
called  to  one  or  more  temporary  monitors  from  a 
higher  class.  So  the  lesson  would  be  continued 
till  the  time  expires,  the  poorer  ones  still  working 
from  the  board  and  standing  on  the  floor,  while 
the  better  workers  are  successively  sent  to  work 
from  cards  at  their  place  in  the  desks. 

(2)  Another  lesson  might  be  as  follows,  all  the 
sums  being  dictated  instead  of  being  set  on  the  board. 
Example:   Multiply  86,409  by  83,  then  divide  the 
product  by  9.     The  answer  being  called,  each  holds 
up  his  hand  who  has  it  right     Here  much  care 
and  some  delicacy  are  required,  that  every  hand  held 
up  is  honestly  so ;  in  each  case  a  i^ij  of  those  said 
to  be  right  being  glanced  at  by  the  teacher,  and  a 
suspicious  one  now  and  then  carefully  examined. 
In  this  respect  my  theory  is,  that  honesty  fears  no 
scrutiny,  and  dishonesty  needs  it     Another  example 
might  be:  Take  36,409  firom  71,080,  multiply  the 
remainder  by  409,  and  then  divide  the  result  by  9. 
Here  care  is  taken  that  the  specific  terms    ^sum,' 
'product,*  eta,  and  the  generic  term   'result,*  etc. 
are    clearly  understood,  being    repeatedly  defined. 
When  such  sums  as  the  last  axe  given,  being  rather 
long,  each  might  show  his  working  when  done,  and 
go  out  if  right,  those  who  are  wrong  trying  again 
and  again  till  a  reasonable  time  has  been  given. 
When  children  worb  the  same  sum  while  standing 
on    the    floor,  great  facilities    for  copying  present 
themselves;  but  when  each  child  is  culled  out  as 
he  is  right,  the  chances  of  successful  copying  are 
much  diminished,  copiers  being  generally  slow,  while 
the  quicker  ones  are  soon  ri^^t  and  off.     In  order 
not  to  send  out  too  often  those  who  are  right,  another 
sum  would  be  dictated  or  set  on  the  board  for  them 
while  the  teacher  is  doing  the  previous  sum   for 
those  who  were  wrong.     In  this  manner  the  whole 
of  the  forty  minutes  for  the  lesson  is  occupied,  some 
ten  or  twelve  sums  being  given  in  the  time. 

(3)  Another    lesson    would    be    working   entirely 
from  cards  (Multiplication  and  Division).    Procedure : 
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— Give  each  a  card,  all  standing  on  the  floor,  and 
tell  them  to  do  2,  or  3,  or  4  suras,  as  the  teacher 
thinks  proper,  and  then  go  to  their  seats  and  do  the 
remainder  of  the  card.  As  there  are  eight  sums  on 
each  of  these  cards,  the  slower  ones  would  seldom 
do  the  last  sums  on  the  card,  hence  each  is 
often  told  to  do  (say)  the  2d,  4th,  and  7th  sums 
before  doing  the  others.  Here  see  that  each  does 
the  specific  sums  he  was  told  to  do.  Or  they  may 
be  told  to  begin  at  the  Ictst  sum  and  work  upwards 
to  the  first;  or  again,  before  much  proficiency  is 
attained,  some  choice  might  be  allowed;  say,  'Do 
any  three  sums  out  of  the  first  four,'  or  *  any  two  out 
of  the  last  four,'  etc.  As  some  selection  is  often,  or 
perhaps  generally,  allowed  to  adults  in  examination 
questions,  the  same  privilege  may  often  be  advan- 
tageously granted  to  children;  as,  though  a  child 
should  be  encouraged  to  attack  difficulties,  it  is 
unwise  to  keep  him  too  long  attempting  what  is  to 
him  impossible.  Some  of  the  quicker  ones  at  this 
lesson  will  do  4  or  5  cards — 30  or  40  sums ;  while 
several  of  the  slower  ones  have  not  got  through  one 
card,  and  perhaps  two  or  three  have  not  done  those 
required  while  standing.  The  first  card  given  in  this 
lesson  might  be  in  addition  and  subtraction,  and  the 
subsequent  ones  multiplication  and  division. 

As  before  observed,  the  easier  stages  in  multipli- 
cation and  division  are  taught  in  the  fifth  class,  and 
the  more  advanced  stages  in  the  fourth  class,  to  which 
we  now  turn  our  attention.  We  here  take  up  long 
division  to  complete  the  teaching  of  the  simple 
rules.  I  first  do  a  shari  division,  say  by  7  or  9,  by 
the  ordinary  method,  and  then  do  it  by  the  long 
method,  and  notice  that  the  result  is  the  same  in 
each  case.  Divide  also  by  any  of  the  teens  by  both 
methods,  which,  however,  we  ordinarily  work  by  the 
short  method,  as  saving  in  time  and  space  for  work- 
ing. Now  take  a  greater  divisor  and  show  that  it 
is  difficult  to  do  by  the  short  method.  Example: 
Divide  91,876  by  37.  Here  let  the  children  see 
clearly  what  we  are  going  to  do, — ^to  see  how  many 
times  37  will  go  in  91,876.  I  illustrate  by  supposing 
that  we  have  91,876  nuts  to  put  equally  into  37 
bags,  and  that  we  wish  to  know  how  many  must  be 
put  into  each  bag.  Having  placed  the  numbers  in 
position  for  working,  we  proceed — 

37x91876/2483  nuts  in  each  bag. 
/74      V 

178 
148 


307 
296 


1x6 
III 


5  nuts  over. 

There  being  no  37's  in  9,  we  must  take  91 :  'How 
many  37's  in  91?'  Here  I  observe  great  diversity 
in  the  children's  ability  to  answer.  A  sharp  boy  from 
prenous  drilling  in  mental  arithmetic  will  reply :  '  2 
and  17  over,'  while  the  most  stolid  are  utterly  non- 
plussed. Having,  after  many  remarks  and  questions, 
elicited  that  there  are  less  than  3,  we  put  2  in  the 
quotient.     In  multiplying  by  the  2,  we  place  it  under 


the  divisor,  till  a  little  expertness  in  mtdtiplying  by 
a  figure  placed  at  a  distance  is  attained.  Having 
taken  the  74  (which  show  clearly  to  die  dullest  child 
b  twice  37)  from  91,  we  have  17  left  As  before 
remarked,  several  having  worked  it  purely  mentally, 
know  that  it  is  so  far  correct  Here  it  might  be 
remarked  to  the  children,  that  if  all  processes  could 
be  worked  mentally  and  remembered  as  we  go  along, 
we  should  not  require  slates  or  paper  to  work  on, 
and  that  these  appliances  are  simply  aids  to  the 
memory  in  long  calculations.  Now  37's  in  178. 
This  number  is  nearly  twice  as  laige  as  the  previous 
one,  91,  and  more  than  twice  as  laige  as  74,  ^rhich 
is  twice  37.  After  considering  the  178  in  various 
phases,  and  with  comparisons  with  what  we  have 
already  done,  the  majority  .of  a  class  will  see  that  it 
must  go  4  ^  5  times.  Try  5  times :  5  times  37  are 
185,  but  the  number  we  have  is  only  178 ;  hence  we 
see  that  it  wiU  not  go  5  times.  We  now  try  4  times, 
though  a  mentally  lazy  and  inattentive  boy  would  be 
as  likely  to  say  'try  six,^  I  would  note  here  the 
difficulty  of  teaching  a  child  who  is  mentally  lazy, 
this  laziness  being  often  in  inverse  ratio  to  the 
amount  of  physical  activity  he  can  display.  His 
bodily  eye  may  see  all  you  do,  and  you  may  con- 
gratulate yourself  that  he  is  really  performing  mentally 
the  process  going  on  before  his  eyes ;  but  you  are 
frequently  wofuUy  mistaken,  as  a  little  close  ques- 
tioning will  convince  you.  Simple  inattention, 
though  trying  to  young  teachers  especially,  may  be 
more  easily  and  successfully  grappled  with;  but 
mental  inactivity  requires  the  teacher  to  be  alert 
with  countless  devices  to  overcome  it  Having 
taken  4  times  37  (148)  from  178,  we  have  30  left. 
Now  37*s  in  307,  This  is  much  larger  than  either  of 
the  two  previous  numbers.  Try  7  times,  =  259,  which, 
taken  from  307,  leaves  48.  *  Will  it  go  7  ?  *  *  Yes ; ' 
'No.*  The  more  intelligent  say,  'It  will  go  more;' 
*it  will  go  8.'  Now  show  that  we  want  to  get  all  the 
complete  37*s  there  are  in  307 ; — ^we  have  taken  7, 
and  there  are  48  left;  but  there's  another  37  in 
the  48,  hence  we  get  8  times  and  11  over.  After 
trying  7  times  with  the  48  remainder,  caution  the 
children  against  saying  it  will  now  go  once,  and 
putting  the  i  in  the  quotient  after  the  7 ;  show  that 
we  must  rub  out  all  after  the  307  and  begin  de  novo. 
Now  finish  in  the  same  manner,  whatever  the  length 
of  the  sum,  and  show  clearly  what  result  we  have 
got  We  wanted  to  know  how  many  nuts  must  be 
put  equally  into  each  of  37  bags,  so  that  the  bags 
may  contain  in  all  91,876  nuts.  We  have  found 
that  each  bag  must  contain  2483  nuts,  and  there  are 
S  nuts  over — ^not  another  for  each  of  the  37  bag& 
Explain  well  till  the  answer  is  clearly  understood, — 
that  we  have  found  out  what  we  really  wanted  to 
know — ^how  many  nuts  for  each  bag. 

At  this  stage  the  Pence  Table  is  committed  to 
memory,  being  extended  to  1200  pence,  and  is  much 
used  in  mental  arithmetic  in  the  more  adval.ccd  stages. 
The  mental  arithmetic  in  this  class  (fourth)  consists 
in  drilling  in  larger  simple  numbers,  in  the  Pence 
Table,  and  in  easy  prices  of  articles.  The  following 
are  a  few  specimens  of  questions  in  a  lesson  in 
mental  arithmetic  here : — 3  times  16,  twice  48,  twice 
96,  i92d.?  4  times  17,  3  times  68,  3  times  204, 
6 1 2d.?  ;^2,  X9S.  4d.  is  how  much  short  of  £^i^ 
How  much  is  27od.,  37od.,  47od.,  67od.,  87*od.,  etc.  ? 
285d.,  42id.,  377d.,  613d.,  205d.,98xd.,  io8od, etc? 
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How  many  fifteens  in  100,  in  183,  in  200,  etc  ?  i6's 
in  83,  in  147,  in  190,  etc  ?  5  lb.  of  beef  at  pd.  a  lb., 
6  lb.  at  8^d.,  10  lb.  at  9|d.,  15  lb.  at  lo^d.,  etc? 
4  lb.  of  butter  at  ii^d.,  6  lb.  at  is.  2d.,  9  Ibu  at 
IS.  3d.,  10  lb.  at  IS.  s^d,  etc  ? 

Having  now  gone  through  the  ttaching  of  the  whole 
of  the  simple  rules,  a  variety  of  exercises  in  all  the 
simple  rules,  from  addition  to  long  division,  is  now 
given  daily  for  some  weeks  or  months, — ^from  dicta- 
tion, from  the  board,  and  from  cards.  Numeration 
and  Notation  are  now  extended  to  millions,  the  figures 
being  carefully  divided  Ifrom  the  right  by  commas 
into  groups  of  three  figures  each  ;  thus,  80,071,040. 

(To  be  continued,) 


BY  JOSEPH  COX, 
Author  of  *  Practkal  Standard  Co^- Books,  * 

WRITING  consists  in  reproducing  in  ever- 
varying  combinations  a  few  elements.  It 
renders  effectual  aid  in  the  earlier  stages  of  reading, 
and  is  an  indispensable  instrument  in  the  acquisition 
of  correct  spelling;  whilst  it  cultivates  the  eye,  the 
hand,  and  the  jodgment,  and  is  frequently  the  sole 
index,  in  the  eyes  of  the  parent,  of  the  progress  of 
his  child. 

The  qualities  of  good  writing  are  legibility,  rapidity, 
and  beauty.  The  mate  it  is  sloped,  the  less  legible 
it  becomes ;  and  the  more  upright,  the  less  rapid  is 
the  execution.  There  is  a  general  tendency  to  slope 
it  too  much. 

Let  us  suppose  that  we  have  before  us  a  class  of 
young  children  unable  to  write.  What  has  to  be 
taught  ?  An  alphabet  consisting  of  twenty-six  letters. 
But  as  each  of  these  letters  has  two  entirely  distinct 
forms,  capital  and  small,  there  are  fifty-two  letters  to 
each-  How  can  they  best  be  taught?  Take  the 
small  letten  first,  as  they  are  learned  the  more  easily. 
Can  they  be  associated  —  arranged  in  groups,  the 
letters  in  each  group  having  something  in  common 
with  that  group?    Evidently  they  may. 

Before  commencing  work  with  the  class,  each 
scholar  should  be  supplied  with  a  sharpened  pencil 
inserted  in  a  pencil-holder,  and  slates  of  a  good  size 
ruled  on  one  side  with  double  lines  about  three- 
quarters  of  an  inch  apart,  and  then  a  third  line  midway 
between  the  outer  lines,  *  All  these  lines  should  be 
distinct  and  indelible.  Similar  lines  should  be  ruled 
on  the  blackboard,  of  course  farther  apart  than  those 
on  the  slates.  If  possible,  all  the  classes  writing  on 
slates  should  have  desk  accommodation. 


L — WRITING  ON  SLATE. 

(a)  Small  Letters. — Group  i:  «,  w,  r^  V. — All  the 
script  characters  are  made  up  of  strokes  and  curves, 
li  these  be  well  taught  separately,  and  then  the  mode 
of  joining  them,  we  shall  obtain  good  writing.  The 
importance  of  the  third  or  middle  line  will  now  be 
apparent.  The  making  of  straight  strokes  on  slate, 
being  so  easy,  may  be  dispensed  with,  and  we  can 
then  at  once  proceed  to  teach  the  curve.  Secure  the 
attention  of  the  class,  and  then  commence  on  the  middle 
line  of  the  first  set  of  lines  on  the  blackboard  and 
proceed  to  the  top  line,  exactly  touching  it,  making  a 
good  round  curve,  and  dien  brmging  the  down  stroke 
to  the  bottom  line,  thus  forming  the  first  part  of  the 

VOL.  L 


letter  n.  To  excite  the  interest  of  the  class  and 
impress  more  vividly  on  their  minds  how  it  was  made, 
call  several  children  out  and  tell  them  to  make  one 
like  it  on  the  blackboard.  They  may  then  be  allowed 
to  make  one  for  themselves,  the  teacher  first  carefiilly 
s}\owing  them  how  to  hold  their  pencils.  Great  care 
should  betaken  to  secure  the  making  of  a  good  curve, 
the  teacher  going  round  to  each  child  and  helping  all 
unable  to  make  one  by  taking  hold  of  their  hand  and 
steadying  it.  All  misshapen  curves  should  be  rubbed 
out,  and  another  attempt  made.  Several  more  carves 
may  then  be  made,  all  in  (me  line.  The  almost 
general  fault  will  be,  making  the  curves  too  narrow 
and  even  pointed,  failing  to  make  them  of  uniform 
width,  and  either  going  above  the  top  line  or  not 
touching  the  top  and  bottom  line.  To  secure  the 
making  of  curves  of  uniform  width,  the  teacher  should 
turn  the  slate  upside  down,  and  the  child  will  then 
readily  see  which  curves  are  too  narrow ;  the  child 
should  afterwards  be  encouraged  to  do  this  for  him- 
self. A  few  curves  of  uneven  width  might  also  be 
written  on  the  blackboard,  the  children  being  asked 
to  point  out  the  faults.  Other  curves  might  then  be 
formed  on  the  blackboard,  some  of  them  not  exactly 
touching  the  top  or  bottom  line,  and  the  children's 
criticism  asked  on  them. 

The  first  lesson  might  well  be  spent  in  teaching  the 
curve,  the  teacher  throughout  paying  great  attention 
to  three  points — (i)  that  all  the  pencils  are  held 
properly ;  (2)  that  all  the  curves  are  bold  and  round, 
and  exactly  touch  the  top  and  bottom  line,  none  going 
above  it ;  and  (3)  that  each  stroke  be  brought  down 
to  the  bottom  line  and  exactly  touch  it,  while  not 
going  below  it 

The  second  lesson  might  then  be  spent  in  teaching 
the  second  part  of  the  letter  «.  Commence  on  the 
middle  line  of  the  blackboard,  go  up  to  the  top  line, 
make  a  good  bold  round  curve  touching  the  top  line, 
as  in  the  first  lesson,  and  then  bring  the  stroke  down 
to  the  bottom  line,  forming  another  similar  curve  and 
finishing  it  on  the  middle  line.  The  teacher  should 
carefully  see,  throughout  the  lesson,  to  the  three  points 
mentioned  above,  giving  careful  individual  attention 
to  all  the  class.  Let  his  motto  at  all  these  early  stages 
be,  '  Hasten  slowly,'  seeing  that  every  detail  is  care- 
fully carried  out  As  soon  as  each  new  copy  is 
written  on  the  board,  at  this  as  well  as  all  subsequent 
stages,  call  on  the  class  to  give  the  name  of  the  letter 
or  word.  The  remainder  of  this  lesson  might  then  be 
occupied  in  teaching  the  letter  n  by  joining  the  two 
parts  already  taught  The  other  letters  of  this  group, 
viz.  w,  r,  V,  should  be  taught  in  the  same  manner, 
one  lesson  being  spent  on  each,  and  in  revising  former 
lessons. 

Group  2  :  /,  «,  Wy  e. — First  teach  the  straight  stroke 
and  curve  of  the  /',  showing  the  class  that  it  is  merely 
the  first  part  of  the  letter  n  turned  upside  down. 
Then  teach  them  how  to  join  the  up-stroke  to  the  1, 
on  the  middle  line.  The  u  and  w  will  naturally 
follow,  pointing  out  that  the  loop  of  the  e  should  be 
commenced  on  the  middle  line  and  great  care  taken 
to  have  it  properly  formed  Form  easy  words  such 
as  we  from  this  group. 

Group  3  :  /,  ^,  /. — In  making  the  /,  commence  the 
same  distance  above  the  top  line  as  the  first  and  third 
lines  are  apart  (three-quarters  of  an  inch),  and  makp 
the  down-stroke  and  then  a  good  curve  ending  on  the 
middle  line.     Next  join  the  up-stroke  of  the  /to  it  on 
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the  top  line.  The  /  should  only  go  half  the  distance 
above  the  top  line  as  the  /  and  b^  and  should  be 
crossed  midway  between  the  top  of  the  /  and  the  top 
line.  Then  form  easy  words  into  which  the  letters  of 
this  group  enter. 

Group  4 :  hyky  p. — Care  must  be  taken  in  making 
the  curves  of  the  h  and  k  to  see  that  all  the  class 
make  the  top  curves  of  the  same  width  as  the  bottom 
ones.  Let  them  turn  slates  upside  down  and  com- 
pare the  width.  The  up-strokes  of  these  letters 
should  be  joined  on  the  top  line,  but  the  curves 
should  join  the  down-stroke  on  the  middle  line. 

Group  5  :  /,  y,  z,f, — ^The  loops  of  all  these  letters 
should  go  as  far  below  the  line  as  the  /  and  b  above 
the  line.  Great  care  should  be  taken  in  getting  well- 
formed  loops. 

Group  6 :  r,  ^,  a,  //,  g,  q, — ^This  group  consists  of 
the  0  and  its  combinations.  The  c  is  taken  first  to 
prepare  the  way  for  making  the  o.  In  making  the  ^, 
insist  on  the  class  commencing  it  on  the  middle  line^ 
not  on  the  top  line,  and  see  that  it  is  made  sufficiently 
round  and  carefully  joined.  Next  make  the  o  into 
an  ay  pointing  out  most  particularly  that  the  down- 
stroke  is  commenced  on  the  top  line  and  not  at  the 
middle  of  the  o ;  the  down-stroke  to  touch  the  o^  but 
not  to  cut  it.  Having  taught  the  group,  form  words 
from  it  such  as  dog. 

Group  7  :  s  and  x. — ^The  s  will  require  careful 
teaching,  the  teacher  seeing  that  it  is  made  wide 
enough,  and  that  the  dot  is  brought  round  to  the 
up-stroke.  The  x  merely  consists  of  an  inverted  c 
united  to  a  second  c  in  its  natural  position. 

(b)  Capital  Letters. — ^These  may  all  be  con- 
veniently arranged  in  four  groups,  and  they  may  be 
written  within  the  rules  already  ruled  for  the  small 
letters. 

Group  I :  C,  -£,  Z,  S,  G,  H,  K. — C  is  more  easily 
made  than  any  other  letter;  then  follow  the  other 
letters  having  the  loop  like  the  C.  Take  special  pains 
in  getting  a  good  curve  for  the  C,  as  there  are  only 
six  capitad  letters  in  which  the  curve  does  not  occur. 
See  that  all  the  letters  touch  the  top  and  bottom  lines, 
except,  of  course,  the  bottom  loop  of  the  G. 

Group  2:  Qy  y,y,2^  X,  O. — The  curves  are  made 
to  fill  the  two  top  lines — a  good  guide  for  little 
children,  and  easily  imitated.  See  that  the  curves  are 
all  bold  and  round,  and  of  uniform  size. 

Group  3 :  7,  /,  r,  F,  A,  N,  M,  W.—Tht  down- 
stroke  and  the  curve  of  the  /  should  be  taught  first ; 
then  the  top  of  the  letter  could  be  added,  as  this 
method  is  easier  for  very  young  children. 

Group  4  :  F,  B,  R,  Z?.-~Thesc  four  letters  are  all 
similar  in  construction,  and  will  naturally  follow  each 
other.  To  prevent  confusion  between  the  capital  and 
small  letters,  occasionally  write  them  side  by  side  on 
the  blackboard,  thus:  A,  a;  B,  b;  and  let  the 
children  read  them  aloud  and  afterwards  \mte  them 
on  their  slates ;  then  require  them  to  be  written  from 
memory ;  and,  for  the  sake  of  variety,  a  whole  word 
in  capital  letters,  or  words  beginning  with  capitals, 
may  be  dictated,  the  class  making  the  capitals  fill  the 
three  lines  ruled  for  capital  letters,  and  the  small 
letters  the  two  lower  of  the  three,  thus  affording 
practice  in  round  hand.  The  slates,  as  now  ruled, 
can  thus  be  used  on  one  side  for  large  hand  without 
capitals,  and  for  round  hand,  each  word  beginning 
with  a  capital.  Nothing  but  constant  practice  will 
give  freedom.     If  the  large  and  round  hand  are  not 


carefully  taught^  the  teacher  will  strive  in  vain  to  secure 
a  bold  small  hand. 

(c)  Figures  and  Mode  of  setting  down 
Sums. — The  figures  on  slate  should  be  made  a  little 
larger  than  those  on  paper,  so  that  the  teacher  may 
be  able  the  more  easily  to  point  out  defects,  and  also 
to  give  freedom  to  the  work  of  the  children.  Here 
again  the  blackboard  should  be  used.  Teach  the 
figures  one  by  one  on  the  blackboard,  and  insist  on 
exact  imitation  by  all  the  class.  As  there  are  so  few 
figures  to  teach,  a  teacher  who  tolerates  a  slovenly 
style  is  without  excuse.  Al!  the  figures  should  be  of 
the  same  size  except  the  7  and  the  P,  which  should  be 
half  as  large  again  as  the  rest  The  up-stroke  of  the 
1  should  join  it  at  the  top ;  the  2  should  be  made 
exactly  like  capital  Q  /  the  ^  open  at  the  top  and  a 
well-formed  curve  at  the  bottom ;  the  4  a  small  loop 
at  the  tail,  and  then  the  line  carried  horizontally,  the 
down-stroke  cutting  the  horizontal  line  in  the  middle, 
and  going  as  far  below  as  above  it ;  the  6  crossed  at 
the  top  with  a  straight  line  and  a  good  round  curve 
at  the  bottom ;  the  6^  the  curve  half  the  length  of  the 
whole  figure  and  the  back  slightly  curved;  the  7, 
short  down-stroke,  then  the  curve  taken  from  the 
middle  of  the  down-stroke  and  the  tail  of  the  figure 
carried  below  the  line  of  that  part  of  the  figure  above 
the  line ;  the  8  with  a  good  curve  at  the  top ;  the  P, 
make  a  good  0  on  the  line,  and  the  same  size  as  the  8^ 
and  then  the  tail  as  long  as  that  of  the  7,  giving  a 
caution  against  the  almost  universal  error  of  begin- 
ning above  the  cipher  to  make  the  tail  The  figures 
having  thus  been  taught  in  detail,  practice  should  be 
given  in  setting  down  sums.  Here  the  chief  difficulty 
will  be  to  get  the  children  to  put  units  exactly  under 
units,  tens  under  tens,  etc.  To  overcome  this  difiS- 
culty,  and  yet  not  puzzle  the  children  with  too  many 
lines  on  their  slates^  rule  on  all  their  slates  a  vertical 
line  about  an  inch  and  a  half  from  the  right-hand 
side,  and  then  draw  with  the  chalk  a  similar  line 
on  the  blackboard.  Write  the  first  line  of  figures 
on  the  blackboard,  placing  the  units  on  the  vertical 
line,  and  reminding  them  that  all  the  figures  must  be 
of  the  same  size,  except  the  7  and  the  9,  and  placed 
in  a  straight  line  across  the  slate,  and  well  apart. 
Then  in  the  second  line  of  figures  place  the  units  on 
the  vertical  line  under  those  in  the  first  line,  and  the 
tens  exactly  under  the  tens  in  the  first  line,  seeing 
that  all  the  class  keep  the  lines  of  tens  and  hundreds, 
etc.,  as  straight  as  the  line  of  units.  When  the  sum 
is  put  down,  let  all  the  class  rule  the  line  separating 
the  sum  from  the  answer,  taking  care  that  the  line 
does  not  touch  any  of  the  figures  except  the  tails  of 
the  7  and  the  9 ;  draw  the  line  a  little  beyond  the 
figures  on  the  left-hand  side  so  that  it  may  be  level  with 
the  lines  underlining  the  answer,  and  rule  two  lines 
under  the  answer  exactly  the  same  length  as  the  one 
above  the  answer.  A  similar  course  is  followed  with 
the  remaining  sums,  which  are  placed  exactly  under 
the  first  sum.  Thus  a  very  valuable  training  will  be 
afforded  in  preparing  them  to  put  their  Arithmetic  on 
paper. 

(i)  Small  Hand  and  Transcription.— Rule 

the  other  side  of  the  slates  with  double  lines  about 
one-fifth  of  an  inch  apart  After  the  previous  drill  in 
large  and  round  hand,  we  have  now  only  to  teach  the 
letter  r  and  the^f^^  loop  letters  which  have  not  been 
already  taught.  Rule  double  lines  on  the  blackboard 
with  chalk,  and  commence  on  the  bottom  line  with 
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the  up-stroke  of  the  r,  carry  it  above  the  top  Ime  to 
make  the  dot  of  the  r,  then  come  down  again  to  the 
top  line  and  go  straight  along  the  line  till  you  get  the 
width  of  the  r,  then  down  to  the  bottom  line  again 
and  make  the  curve  of  the  r.  In  practice  this  method 
of  teaching  the  r  will  be  found  extremely  easy  and 
effective.  Next  teach  the  five  letters  /,  h^  h^  k^  and/ 
Begin  with  the  /  as  it  is  the  easiest,  and  be  careful  to 
insist  on  all  the  class  commencing  the  loop  of  the  / 
/m  the  upper  Hne^  not  below  it  The  b  will  then  easily 
follow,  and  the  loop  of  the  h  and  k.  The  next  point 
of  importance  is  to  see  the  children  commence  the 
second  part  of  the  h  and  k  midway  between  the  two 
double  lineSf  thus  entirely  preventing  this  part  from 
running  into  the  loop,  which  is  a  very  common  and 
ugly  defect.  As  each  letter  is  thus  carefully  taught, 
write  the  letter  five  or  six  times  in  a  line  on  the  black- 
board and  require  the  class  to  copy  them,  the  teacher 
taking  care  that,  all  the  loops  are  of  uniform  length 
and  width.  Simple  words  may  then  be  formed  con- 
taining the  loop  letters,  and  the  class  write  them,  first 
from  a  copy  on  the  blackboard,  and  then  from  dicta- 
tion, the  teacher  carefully  inspecting  every  slate  and 
every  letter.  Special  practice  in  writing  the  r  and  the 
loop  letters,  including  not  merely  the  five  above  but 
all  those  learnt  before,  such  as  the  g,  y,  j\  etc., 
should  be  given  at  stated  intervals  to  keep  the  writing 
«xact 

The  next  step  will  be  for  the  teacher  to  select  a 
short  paragraph  from  the  reading-book  of  the  class 
and  write  it  one  word  at  a  time  on  the  blackboard, 
specially  calling  the  attention  of  the  class  to  the  rule 
requiring  that  every  sentence  should  begin  with  a 
capital  letter.  The  class  should  show  slates  after 
writing  each  word,  and  the  teacher  carefully  inspect 
each  slate,  pointing  out  misshapen  letters  and  insist- 
ing on  their  correction  be/ore  he  goes  on  to  the  next 
^ord.  Here  again  remember  the  injunction,  '  Hasten 
slowly.'  When  an  error  is  general,  draw  the  attention 
of  the  whole  class  to  it  on  the  blackboard.  Always 
require  the  children  to  repeat  the  word  as  soon  as  it 
is  first  written  on  the  blackboard.  When  the  short 
copy  has  been  thus  written  one  word  at  a  time,  turn 
the  blackboard,  tell  the  class  to  rub  out  the  copy, 
give  the  children  reading-books,  tell  them  to  copy  the 
passage,  and,  when  written,  turn  round  the  blackboard 
and  let  them  compare  their  work  with  the  copy,  and 
see  they  make  the  necessary  corrections,  especially 
noticing  the  spelling.  The  common  faults  at  this 
stage  are  :  omission  of  small  words  and  of  final  s  and 
d ;  the  substitution  of  one  letter  for  another,  as  n  for 
m;  substitution  of  capital  for  small  letters,  and  vice 
versa;  neglect  to  join  letters. 

Transcription  from  reading-books  without  previous 
preparation  will  follow,  dictation  being,  if  possible, 
preceded  by  transcription.  Thus  transcription  might 
be  given  as  part  of  the  Home  Lesson  for  the  previous 
night,  but  it  should  always  be  carefully  examined,  and 
mistakes  written  out  by  the  children.  The  passage 
might  then  be  given  from  dictation  in  school  after  the 
following  preparation. 

(e)  Dictation. — If  the  class  is  very  young,  write 
the  passage  on  the  blackboard,  and  let  the  diildren 
spell  all  the  difficult  words  together,  and  then  singly ; 
turn  the  blackboard,  and  ask  them  to  spell  one  word 
at  a  time,  or  better  still,  let  them  write  the  words  on 
their  slates  from  dictation.  In  the  higher  classes,  it 
would  be  sufficient  to  write  the  most  difficult  words 


on  the  blackboard,  and  spell  them  over  with  the 
class.  The  teacher  should  constantly  bear  in  mind 
that  as  spelling  is  learnt  mainly  by  the  eye^  to. give 
a  dictation  lesson  without  due  preparation  is  simply 
to  confirm  the  bad  spelling  of  the  class,  and  thus 
do  much  harm.  When  thus  carefully  prepared,  no 
scholar  should  have  more  than  one  or  two  mistakes 
in  a  piece  of  ordinary  length. 

Before  commencing  the  dictation,  the  teacher  should 
remind  the  class  that  words  omitted,  inserted,  or  sub- 
stituted for  another  word,  or  letters  omitted  or  added 
at  the  end  of  a  word,  will  be  considered  errors :  he 
should  give  directions  respecting  the  /  and  the  O 
when  written  alone;  distance  of  words  from  each 
other  (nearly  a  quarter  of  an  inch);  the  use  of 
capitals ;  leaving  a  margin  on  left-hand  side  of  slate, 
etc.  Then  give  out  the  first  portion  twice^  slowly  and 
distinctly,  no  scholar  being  allowed  to  begin  writing 
until  it  is  thus  twice  repeated,  and  if  any  one  then 
fails  to  hear,  to  put  up  hand  and  ask,  but  on  no  account 
should  they  be  allowed  to  omit  words  or  fall  behind 
the  rest  of  the  class.  The  children  should  always  be 
carefully  separated,  to  make  copying  almost  impossible. 
Whilst  the  dictation  is  proceeding,  a  sharp  eye  should 
be  kept  on  the  class  to  detect  the  slightest  attempt 
at  copying,  and  to  do  this  he  should  remain  almost 
the  whole  time  in  front  of  the  class,  occasionally, 
however,  going  round  to  see  that  none  are  falling 
behind  or  doing  careless  work.  Generally  the  writing 
of  a  dictation  lesson  is  expected  to  be  done  as  a 
model,  but  occasionally  it  is  desirable  to  require  them 
to  write  more  quickly,  especially  in  the  higher  classes. 

Next  comes  the  correction.  Give  the  class  a  few 
sums  to  work,  whilst  the  teacher,  assisted  by  a  few 
elder  boys  from  the  first  class,  examines  each  slate, 
and  writes  each  word  correctly  over  the  misspelt 
word,  which  is  then  written  out  by  the  scholar  a  given 
number  of  times.  When  all  the  slates  are  examined, 
the  teacher  writes  all  the  misspelt  words  on  the  black- 
board, each  syllable  divided  by  a  hyphen,  and  the 
class  spell  them  together,  pronouncing  each  syllable 
separately.  The  blackboard  is  then  turned,  and  the 
words  are  dictated,  all  being  now  expected  to  write 
them  correctly.  All  the  slates  are  then  shown,  and 
the  writing  is  criticised.  A  list  of  the  misspelt  words 
should  be  entered  in  a  book,  and  dictated  occa- 
sionally. The  children  in  Standards  I.  and  11. 
should  always  write  between  double  lines. 

II. — WRITING  ON  PAPER. 


{a)  Copy-Books. — It  is  of  the  utmost  importance 
that  the  teacher  should  use  a  good  series  of  copy- 
books. Some  of  the  best  published  are  the  Public 
School  Series,  Line  upon  Line,  and  Vere  Foster's. 
Nearly  all  the  series  commence  with  round  instead 
of  large  hand.  The  writer  of  this  paper  has  drawn 
up  a  series  of  copy-books,  *  Practical  Standard  Copy- 
Books  '  (Hughes),  on  the  system  here  advocated,  and 
believing  that  it  is  of  material  service,  especially  to  a 
young  teacher,  to  know  what  books  should  be  used 
at  different  stages  of  the  learner's  progress,  he  will 
now  proceed  to  give  such  information. 

Nos.  I,  a,  3  are  all  medium  large  hand,  provided 
with  the  middle  line  to  aid  both  the  scholar  and 
teacher,  no  letters  being  used  in  the  copies  which  go 
above  or  below  the  line.  Great  stress  is  laid  on  a 
solid  and  uniform  down-stroke ;  touching  the  top  and 
the  bottom  line ;  the  mode  of  forming  the  more  diffi- 
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cult  letters,  such  as  the  ^,  o,  and  a,  by  practical  direc- 
tions printed  on  the  top  of  each  page..  These  three 
books  should  be  used  until  the  scholars  can  make 
good  down-strokes,  and  round,  bold,  and  well-shapen 
letters.  JVd  child  should  he  allowed  to  have  a  copy-book 
until  he  can  write  a  good  large  hand  on  slate. 

No.  4  consists  of  short  common  words  in  text  hand, 
the  middle  line  is  dispensed  with,  and  the  letters, 
which  go  above  and  below  the  line,  are  systematically 
taught. 

No.  5  is  round  hand,  the  copies  consisting  of 
common  words,  each  of  which  commences  with  a 
capital.  Special  practice  is  given  in  making  capitals. 
Children  should  on  no  account  be  permitted  to  begin 
small  hand  until  they  can  write  the  large  and  round 
hetnd  well. 

Nos.  6,  7,  and  8  are  initiatory  small  hand  in  double 
lines.  No.  6  first  gives  special  practice  in  making 
the  small  hand  r,  and  the  /,  b,  A,  k^  and  //  but  the 
special  feature  of  the  book  is  the  thorough  training 
given  in  setting  down  the  Arithmetic  of  Standard  IL 
on  paper,  on  the  same  plan  as  that  described  in  the 
first  part  of  this  paper  for  working  sums  on  slate. 

No.  7  consists  of  narrative  from  Charles  Kingsley, 
in  double  lines  of  the  same  width  as  No.  6;  and 
No.  8  has  double  lines  somewhat  narrower  than 
Nos.  6  and  7,  but  the  distinctive  feature  is  the 
practice  git^en  in  setting  down  the  Arithmetic  of. 
Standard  HI,  Scholars  should  not  be  permitted 
to  leave  the  double  lines  until  they  can  write  a  firm 
and  uniform  hand. 

Nos.  9  to  r  5  are  single-lined  small  hand,  the  copies 
being  narrative,  grammatical,  or  geographical,  in  a 
good  bold  round  hand,  gradually  decreasing  in  size  as 
the  higher  numbers  are  reached.  In  these  seven 
books  a  great  variety  of  practice  is  afforded 

Mechanical  aids  in  copy-books,  when  too  numerous 
or  too  long  continued,  only  cramp  the  handwriting : 
the  double  lines  should  be  dispensed  with  as  soon  as 
the  scholar  can  write  an  even  and  firm  hand.  If  he 
begins  to  >vrite  a  small,  scratchy,  uneven  hand  when 
using  copy-books  with  single  lines,  he  should  be  put 
back  again  into  double  lines  for  a  time  When  writing 
on  single  lines,  the  constant  tendency  is  for  the  writing 
to  become  too  small  and  uneven ;  the  teacher  should 
therefore  insist  on  its  being  as  large,  and  the  down- 
strokes  as  thick  as  the  copy.  There  is  also  a  tendency 
to  make  the  loop  letters  too  short. 

Copy-books  are  a  good  indication  of  the  character 
of  a  school,  hence  H.M.  Inspector  is  wisely  required 
to  see  them  at  his  annual  examination. 

{b)  Writing  Lesson  in  Copy-Books. — ^\Vhen 
the  class  is  seated,  arrange  the  children  at  equal  dis- 
tances in  the  desks,  so  as  to  give  ample  space  to  each, 
placing  the  worst  writers ^  and  those  who  are  writing  for 
the  first  time  on  paper,  in  the  front  line,  so  that  extra 
help  and  superintendence  may  be  given  them.  Then 
the  class  being  supplied  with  pens  and  books,  give  the 
orders  *  Open  books,' '  Show  pens,'  holding  their  pens 
ready  for  writing,  the  teacher  of  course  seeing  that 
all  the  pens  are  held  properly, — ^whether  the  fingers 
are  placed  too  near  the  nib  or  too  far  away ;  pointing 
the  pen  across  the  room,  and  not  at  their  next  neigh- 
bour ;  holding'  it  too  upright,  or  too  much  inclined. 
Next  give  a  glance  at  the  position  of  the  books  on^he 
desks ;  see  that  each  scholar  sits  up  a  little  to  the  left 
of  his  book,  not  exactly  in  front.  Then  give  the  order 
to  begin  writing  by  saying,  <  First  line,'  cautioning  them 


not  to  dip  pens  too  deep,  or  shake  otit  the  ink  on  the 
furniture  or  the  floor.  Whilst  they  are  writing,  keep 
a  special  eye  on  the  worst  writexs,  and  show  the 
beginners  how  to  hold  their  pens.  Also  watch  the 
whole  class,  and  check  the  tendency  to  sprawl  with 
the  left  elbow  across  the  desk,  or  to  rest  the  left  ear 
on  the  arm.  The  rapid  writers  should  be  checked, 
and  the  slow  ones  hastened  a  little.  When  the  first 
line  is  written,  the  whole  class  should  show  books  at  the 
word  of  command.  In  inspecting  the  books,  notice  if 
any  of  the  down-strokes  have  ragged  edges,  ^r  are  thin, 
whilst  the  bottom  curves  are  thick;  be  sure  such 
scholars  have  held  their  pens  on  one  side,  and  see  they 
hold  them  properly  during  the  writing  of  the  next  line. 
If  any  general  faults  are  c^served,  thty  should  bepointtd 
out  on  the  bloMoard  before  the  next  line  is  written. 

Then  give  the  order,  'Second  line,'  and  whilst  it  is 
being  written  the  teacher  should  get  round  the  dass 
and  mark  all  misshapen  letters  or  other  faults  with  a 
lead  pencil,  or  better  still,  a  coloured  pencil.  If  time 
permits,  he  should  occasionally  pencil  out  a  few  letters, 
and,  in  the  case  of  beginners  or  very  bad  writers, 
steady  and  guide  their  hand  to  give  them  confidence, 
but  he  should  never  sit  doitm  and  write  half  a  line  or  m 
line  whilst  the  dass  is  left  to  take  care  of  itself  The 
second  line  is  then  inspected  like  the  first,  the  teacher 
pointing  out  the  faults  either  to  each  individual  scholar 
or  on  the  blackboard,  if  necessary.  The  order  for  the 
next  line  is  then  given,  and  so  on  through  the  lesson, 
sometimes  allowing  them  to  write  two  Imes  at  a  time, 
the  teacher  keeping  as  much  as  possible  in  front  of  the 
class,  and  insisting  on  all  sitting  in  the  right  posture, 
and  holding  pens  properly,  and  yet  not  neglecting  to 
go  round  the  class  at  regular  intervals  to  mark  faults. 
The  common  faults  in  writing  large  hand  are  not 
making  uniformly  thick  down-strokes,  the  tendency 
being  to  make  them  too  light,  rarely  too  heavy,  and 
not  touching  the  top  and  bottom  line.  On  the  other 
hand,  when  first  attempting  small  hand,  the  down- 
strokes  are  generally  too  heavy.  The  best  writers, 
whose  hands  are  already  formed,  should  be  allowed  to 
copy  poetry  or  prose  from  standard  authors  into  their 
exercise  books. 

{c)  Dictation  on  Paper. — ^The  plan  of  giving  a 
dictation  lesson  on  slate  has  been  abeady  described. 
When  the  scholar  has  reached  Standard  IV.,  less  time 
may  be  given  to  copy-book  writing,  and  more  to  dicta- 
tion on  paper.  But  if  the  writing  in  copy-books  be 
too  much  neglected,  it  quickly  becomes  small,  uneven, 
and  slovenly;  and  if  there  is  too  little  practice  of 
dictation  on  paper,  the  children  are  at  a  loss  to  arrange 
what  they  have  to  write,  and  write  too  slowly.  Dictation 
on  slate  should  never  be  given  to  the  higher  standards, 
except  when  the  desks  are  not  at  liberty,  and  a  fair  pace 
in  writing  should  be  insisted  on.  See  that  the  capital 
letters  are  well  made,  and  the  words  not  crowded  into 
each  other. 

(d)  Arithmetic  on  Paper. — ^The  practice  already 
given  in  setting  down  sums  on  slate,  and  the  aid  given 
by  Cox's  Copy-Books,  Nos.  6  and  8,  in  the  Arithmeric 
of  Standards  II.  and  III.,  are  excellent  helps  in 
training  the  children  to  work  their  arithmetic  on  paper. 
Occasional  lessons  are  also  given  to  Standarc^  III. 
and  IV.  by  placing  the  sums  on  the  blackboard,  line 
by  line,  and  then  the  class  copying  them  on  foolscap, 
the  teacher  taking  care  that  the  sums  are  placed  in 
the  middle  of  the  paper;  the  general  tendency  is  to 
place  them  too  near  the  margin  on  the  lefl-hand  side 
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of  the  paper.  We  also  give  directions  for  the  dots 
separating  the  figures  to  be  small  and  placed  on  the 
line,  that  the  figures  be  not  crowded  together,  and 
that  they  be  placed  exactly  under  each  other.  The 
ruling  is  then  carefully  superintended,  and  a  caution 
given  not  to  make  the  lines  too  heavy. 

During  the  last  nine  montiis  of  the  school  year  we 
give  Standards  III.  to  VI.  sums  in  arithmetic  to  work  on 
P^tper  as  part  of  the  Home  Lesson  each  night,  af^r  pre- 
viously e3q>laining  the  work  in  school,  and  they  are 
required  to  set  them  down  as  carefully  as  if  for  the 
annual  examination.  Thus  an  abundance  of  practice 
4m  paper  is  given  during  the  year. 

(r)  Drawing^. — ^The  teaching  of  Drawing  materially 
improves  the  writing,  especially  the  capital  letters.  It 
trains  both  the  hand  and  the  eye.  As  soon  as  the 
scholar  has  reached  the  Third  Standard,  he  should 
commence  drawing,  first  on  slate,  then  on  paper. 

In  conclusion,  I  would  remark  how  essential  it  is  that 
tile  teacher  himself  and  all  his  pupil  teachers  should  be 
good  writers  not  only  on  paper  but  on  the  blackboard, 
and  what  a  bad  influence  scribbling  on  the  blackboard 
must  necessarily  have  on  the  writing  of  the  whole 
school.  As  the  teacher  writes,  so  will  his  scholars. 
The  teacher  himself  should  first  endeavour  to  realize 
what  constitutes  excellence^  and  then  try  to  raise  his  pupil 
teachers  to  the  same  standard. 

If  each  teacher  were  to  pay  particular  attention  to 
the  writing  of  his  pupil  teachers  on  the  blackboard 
during  the  first  year  of  apprenticeship,  he  would  be 
amply  rewarded  by  the  superior  finish  which  they 
would  bestow  on  the  writing  of  the  whole  school. 

This  completes  the  outline  of  the  system  which  we 
employ  in  the  teaching  of  writing.  Some  may  per- 
haps ask,  'Why  go  into  all  these  details?'  To  these 
I  would  reply,  *  If  excellence  in  writing  is  desired, 
minute  details  must  be  attended  to,*  Good  plans  and 
I^odding  hard  work  are  equally  essential.  Let  each 
teacher  cherish  within  him  a  perpetual  striving  after 
excellence. 

H^otn  S  teaci)  ffieofirapijg. 

BY  A-    PARK,    F.R.G.S.,    F.E.I.S.,   ETC, 

Head  Master  of  thi  Albion  Educational  Institute,  Ashton* 
undcr-Lyne  ;  Author  of  *  Manual  of  Method^  *  *  EUmentary 
Geography  fur  Schools  ;  *  Editor  of  Educational  Chronicle,^ 

TO  the  natives  of  the  British  Islands,  whose 
mercantile  marine  are  the  recognised  earners 
on  the  ocean,  whose  white  sails  dot  the  seas  sur- 
rounding almost  every  land,  and  upon  whose  colonial 
and  foreign  possessions  the  sun  never  sets,  geography 
—historical,  commercial,  and  political — ought  to  be 
invested  with  the  very  deepest  interest. 

As  a  nation,  our  agricultural  productions  are  of 
secondary  importance ;  our  dependence  for  our 
national  prosperity  and  well-being  being  mainly  upon 
our  vast  manufacturing  industries. 

Seeing  also  that  our  production  in  this  direction  is 
immensely  in  excess  of  our  home  demands,  we  are, 
of  necessity,  constantly  on  the  outlook  for  remunera- 
tive markets  in  other  parts  of  the  world,  for  the 
interchange  of  our  manufactured  commodities,  so 
that  an  acquaintance  with  geography  in  respect  to 
Ae  situation  and  physical  peculiarities  of  other  lands, 
—the  habits,   customs,  and    special  necessities  oJF 

m  inhabitants, — ^becomes  of  vital  importance  to  us. 


Not  only,  however,  from  this  utilitarian  point  of 
view  might  instruction  in  geography  in  the  primary 
as  well  as  in  the  secondary  schools  of  this  country  be 
insisted  upon,  but  its  importance  as  '  an  interpreta- 
tion of  nature  and  art '  in  the  intellectual  training  of 
the  young  could  very  easily  be  demonstrated.  Un- 
doubtedly the  subject  has  long  been  taught  as  part  of 
the  ordinary  curriculum  in  the  great  majority  of  the 
better  class  schools  of  the  country,  and  in  a  large 
proportion  of  our  elementary  schools,  for  about  a 
quarter  of  a  century,  but,  we  must  candidly  confess, 
with  very  indifferent  success. 

The  causes  of  this  may  be  very  well  set  forth  in 
the  following  comments  made  upon  the  subject  by 
gentlemen  who  have  had  the  most  favourable  oppor- 
tunities for  forming  opinions  on  the  matter : — *  The 
teaching  of  geography  is  too  mechanical ;  the  memory 
is  overburdened  and  the  intelligence  and  imagination 
stunted  by  way  of  exercise  and  illustratioa' 

*  Many  teachers  make  the  weary  scholars  learn  by 
heart  tedious  strings  of  mere  names  and  numbers, 
and  are  content  with  mechanical  instruction  and 
stereotyped  sets  of  words ;  who  work  as  if  they  and 
their  scholars  were  machines  and  not  reasonable 
beings.' 

*  Mere  cram  of  a  little  text-book  is,  in  too  ma&y 
cases,  the  sole  preparation  for  the  examination  in 
geography.' 

One  gentleman  of  very  wide  experience,  and  of 
close  observation,  has  lately  remarked  that  in  many 
schools  which  he  has  visited,  *  the  children  have  no 
more  idea  of  a  map  than  they  have  of  the  meaning  of 
an  Egyptian  papyrus  or  an  Assyrian  cylinder.* 

Whether  this  be  an  exaggeration  or  not,  there  is 
a  general  consensus  of  opinion  on  the  part  of  Her 
Majesty's  Inspectors  of  Schools,  and  the  Examiners 
in  connection  with  the  Oxford  and  Cambridge  Local 
Examinations,  that  the  subject  of  geography  seems 
to  be  very  badly,  because  uninterestingly  and  unin- 
telligently,  taught 

No  little  discussion  has  taken  place  lately,  especially 
among  elementary  teachers,  respecting  the  wisdom 
and  justice  of  the  Education  Department  in  insist- 
ing on  what  are  technically  known  as  the  *  Class 
Subjects '  (of  which  geography  is  the  one  most 
commonly  selected)  being  taught  through  '  Readings 
Lessons.' 

Into  the  merits  of  the  question  it  does  not  fall 
within  the  scope  and  purpose  of  this  article  to 
enter. 

We  fear,  however,  and  not  without  justice,  that 
the  representations  made  to  the  Department  by  those 
officers  whose  duty  it  is  to  report  on  the  state  of  the 
elementary  education  in  the  country,  have  clearly 
demonstrated  that  some  change  in  the  way  in  which 
geography  and  the  Class  Subjects  have  been  taught 
has  become  a  matter  of  absolute  necessity. 

The  very  books,  these  gentlemen  urge,  which  have 
been  employed  for  instruction  in  geography,  and  the 
manner  in  which  they  have  been  utilized  by  the 
teacher,  demand  reform. 

Cheap  littie  penny  and  twopenny  pamphlets  are 
in  general  use  in  such  schools ;  the  lists  of  words» 
names,  and  definitions  are  learnt  by  heart,  and  said 
by  rote,  without  any  exercise  of  what  Professor  Bain 
describes  as  *the  conceiving  power,  grounded  on 
distinct  lines  of  observation  and  experience.' 

These  littie  works  are,  in  the  incisive  language  of 


22 


THE  PRACTICAL  TEACHER. 


[Mar,  i88r. 


the  Saturday  Review^  described  as  *  the  tinned  meat 
of  the  intellectual  life*  usurping  the  place  of  the 
fresh,  vigorous,  and  graphic  preparations. 

*  Geography,'  says  Mr.  Moseley  in  his  Report  to 
the  Privy  Council  on  Education  in  1845,  *  acquires 
its  full  value  as  a  branch  of  education  only  when  it 
loses  the  character  of  an  accumulation  of  facts,  un- 
digested by  the  child's  mind,  but  heaped  up  in  his 
memory,  linked  by  no  association  with  the  world  of 
thought  and  of  action  which  immediately  surrounds 
it,  or  with  that  which  is  within  it 

*Tell  the  child  to  observe  the  lines  of  the  map 
which  hangs  perpetually  before  his  eyes,  and  talk  to 
him  only  of  the  names  of  the  places  indicated  upon 
it,  and  you  will  soon  weary  his  attention ;  but  speak 
to  him  of  the  men  who  inhabit  any  of  these  places, 
teU  him  of  their  stature,  and  aspect,  and  dress,  and 
ways  of  life,  and  of  their  forms  of  worship, — speak 
of  the  climate  of  that  country,  of  the  forms  of 
vegetable  and  animal  life  with  which  his  eye  would 
be  conversant  if  he  dwelt  therej  of  the  trees  and 
flowers  that  grow  there,  and  of  the  birds  and  beasts, 
— ^and  you  will  carry  his  interest  with  you.' 

We  have  said  this  much  by  way  of  introduction, 
because  it  very  fairly  represents  the  views  we  enter- 
tain on  the  subject,  and  the  general  principles  by 
which  we  have  been  guided  in  imparting  instruc- 
tion in  geography,  with,  what  we  believe,  fair  success, 
for  upwards  of  twenty  years. 

FIRST  LESSONS. 

Notwithstanding  the  opinion  of  Professor  Bain, 
who  considers  Object  Lessons  hardly  adequate  as  a 
means  of  introducing  the  elements  of  geography  to 
children  of  eight  or  nine  years  of  age,  our  experience 
goes  to  show  that  informal  lessons  on  '  sunshine  and 
rain,  heat  and  cold,  snow  and  ice,  for  conceiving 
where  the  hottest  days  at  home  are  the  constant 
fact ;  and,  again,  in  other  portions  of  the  earth,  where 
ice  and  snow  endure  three  parts  of  the  year,'  are 
very  valuable  helps  as  early  introductory  lessons  on 
the  subject 

Our  habit  has  been — so  soon  as  the  children  come 
to  us  from  the  infant  room,  where  they  have  been 
well  exercised  in  form  and  colour,  and  have  been 
taught  'to  point  out  the  appearance  or  sensible 
qu^ties  of  an  object,  and  to  specify  its  uses' — to 
introduce  the  pupils  to  the  field  of  natural  history, 
and  to  cultivate  their  observing  powers. 

The  suggestions  made  by  Mr.  Moseley  in  the 
Report  to  which  we  have  already  referred,  we  have 
found  of  great  value  at  this  stage.  He  advocates 
that  the  child  should  be  made  acquainted  '  with  the 
characteristic  features  of  that  portion  of  the  earth's 
surface  which  is  within  the  compass  of  a  day's 
journey,  its  varieties  of  elevation  and  aspect,  its 
hills,  valleys,  and  streams ;  and  his  attention  directed 
to  the  agrarian  divisions  of  his  parish,  and  the  fields 
and  holdings  which  unite  to  form  it  The  boun- 
daries of  these,  with  which  his  memory  is  familiar, 
will  convey  to  him  the  first  idea  of  a  map  and  its 
uses.'  All  this  is  not  the  work  of  a  day,  or  even  of 
a  week,  but  must  be  carefully  and  judiciously  dealt 
out  piece  by  piece  to  the  young  people. 

It  is  in  these  early  stages  that  the  experienced 
teacher  is  of  great  value ;  and  to  leave  this  part  of 
the  work  for  its  logical  and  successful  treatment  to 


the  junior  assistant  or  the  pupil  teacher,  is  morally 
certain  to  lead  to  failure.  This  is  what  is  known 
as  the  '  Synthetical  System^  as  opposed  to  the  ^  Analy- 
tical^ which  sets  out  with  general  views  of  the  entire 
surface  of  the  earth,  and  gradually  descends  to  one's 
own  neighbourhood. 

Into  the  comparative  merits  of  the  two  systems  we 
do  not  at  present  enter,  but  the  reader  will  find  the 
subject  very  fairly  and  very  interestingly  discussed 
by  Mr.  Robinson,  of  the  Irish  Inspectorate,  in  his 
excellent  treatise  on  Method  and  Organitation, 

It  matters  little  which  system  is  adopted.  One 
thing  seems  tolerably  clear  to  our  mind:  we  are 
bound  to  employ  to  a  greater  or  less  extent  what 
may  be  called  the  topographical  system  at  the  very 
threshold  of  the  subject  That  is  to  say,  as  Mr. 
Robinson  puts  it,  '  the  terms  city^  country y  continent^ 
river,  mountain^  etc,  do  not  in  general  convey  correct 
ideas  of  the  things  themselves  to  the  minds  of  the 
children ;  and  hence  we  must  appeal  to  topography 
first,  not  as  a  system  of  teaching,  but  only  as  a  means 
of  explanation  of  certain  terms.'  Professor  Bain 
would  call  this  'concrete  realization,'  and  would  be 
disposed  to  doubt  the  possibility  of  many  parts  of 
England — for  example,  the  eastern  counties,  flat 
and  monotonous — affording  material  for  geographical 
conceptions.  This  is  undoubtedly  true,  but  we  have 
now  the  most  valuable  helps  to  the  teaching  of 
geography,  such  as  modelSy  sketches^  pictorial  views^ 
etc. ;  but  better  still,  we  have  the  way  open  to  us  of 
constructing  clay  models,  etc,  before  the  very  eyes 
of  the  children. 


HOW  CAN  CLAY  MODELS  BE  UTILIZED  FOR 
INSTRUCTION  IN  GEOGRAPHY  ? 

The  method  we  recommend  is  to  have  a  table  placed 
before  a  class — ^a  junior  class,  of  course — on  which 
a  quantity  of  soft  clay  and  sand  is  placed.  If,  for  ex- 
ample, it  were  desired  to  give  the  children  an  idea  of  a 
volcano,  nothing  would  be  easier  than  for  the  teacher 
to  construct  a  model  of  one  from  the  day,  and,  while 
proceeding  with  this,  explaining  step  by  step  at  the 
same  time,  and  in  simple  language,  the  gradual  growth 
of  the  volcano  from  its  early  beginnings  until  it  reached 
its  giant  proportions — why  it  has  a  conical  shape — 
why  a  cup4ike  depression  at  its  summit — the  nature 
and  character  of  the  rocks  on  its  sides,  encouraging, 
at  the  same  time,  the  children  to  put  any  kind  of 
question  to  the  teacher  which  their  naturally  pla3^ul 
and  inquisitive  imagination  might  suggest  The 
rpugh  model  of  the  volcano  having  been  constructed 
before  the  eyes  of  the  children  in  the  way  I  have 
indicated,  the  employment  of  some  simple  piece  of 
fireworks  .xcA'^t  well  illustrate  the  eruptions  which 
give  the  distinctive  name  to  this  kind  of  moun- 
tain. 

With  clay,  also,  the^ii//j,  valleys,  plains,  etc,  could 
be  appreciably  illustrated  even  to  the  very  youngest 
children. 

To  teach  geography  in  the  early  stages  simply  by 
definition  without  familiar  and  appropriate  illustration 
is,  as  Herbert  Spencer  properly  remarks,  '  wholly  at 
variance  with  the  method  of  nature,  as  exhibited 
alike  in  infancy  and  in  the  course  of  civilisation.' 

Excellent  sheets  oi  familiar  illustrations  are  also 
published  by  Messrs.  Keith  Johnston  of  Edinburgh  r 
Reynolds ;  and  Murby  of  London,  and  other  finns 
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throughout  the  countiy,  which  are  very  useful  at  this 
stage. 

Lately,  however,  cheap  raised  mapSy  illustrating 
capesy  mountains,  rivers,  and  the  physical  surface  of 
various  countries,  have  found  their  way  into  Eng- 
land from  Germany,  where  geography  has  been  taught 
for  many  years  with  singular  abili^  and  success. 

To  depend  upon  mere  verbal  definition^  is  '  not  to 
teach  the  child  how  to  observe,  but  to  make  it  the 
mere  recipient  of  another's  observation — a  proceeding 
which  weakens  rather  than  strengthens  its  powers  of 
self-instruction,  which  deprives  it  of  the  pleasures 
resulting  from  successful  activity,  and  is  certain  to 
generate  indifference  and  even  disgust  towards '  the 
subject  of  geography. 

Formal  and  verbal  definition  must  of  necessity  be 
given,  and  insisted  upon  being  committed  to  memory, 
but  these  definitions  must  be  wholly  dependent  upon 
the  intelligent  appreciation  of  that  which  is  defined. 

ASl^ROKOMICAL  GEOGRAPHY. 

To  what  extent  should  it  be  taught  to  young  chil- 
dren f  We  have  raised  this  question  in  order  to 
direct  attention  in  a  sentence  or  two  to  the  'Stan- 
dard of  Examination'  prescribed  by  the  Education 
Department  in  the  *  Code '  for  pupils  of  the  Second 
Standard,  or  in  other  words,  for  children  whose 
average  age  is  between  eight  and  nine. 

The  Syllabus  runs  thus  : — *  Definitions^  points  of 
compass^  form  and  motions  of  earthy  the  meaning  of  a 
mapJ  Experienced  teachers  and  the  foremost  edu- 
cationists in  the  country  are  now  pretty  well  agreed 
that  the  course  of  study  laid  down  here  is,  in  some 
aspects  of  it,  quite  beyond  the  grasp  of  children  of 
the  age  for  whom  it  is  prescribed. 

The  *  points  of  the  compass '  and  the  *  form  and 
motions  of  earth '  cannot  be  taught  with  any  reason- 
able measure  of  intelligent  apprehension  to  young 
people  until  their  minds  are  more  expanded  by  age 
and  discipline. 

These  two  subjects  of  the  Syllabus  might  be  thrown 
in  at  a  higher  stage,  and  some  additional  portion  of 
descriptive  geography  might  very  well  take  their  place. 
If,  however,  the  earth  considered  as  a  planet  must  be 
brought  under  the  consideration  of  young  people  of 
this  age,  such  artificicd  aids  as  the  tellurium^  the 
orrery^  and  other  mechanical  appliances  which  can 
now  be  obtained  very  readily  from  several  London 
publishers,  must  be  called  most  liberally  into  requisi- 
tioiL 

Even  with  all  the  aid  which  can  be  obtained  from 
the  very  best  of  these,  the  results,  so  far  as  an  intelli- 
gent grasp  of  the  matter  is  concerned,  are  far  from 
being  satisfactory. 

We  have  found  the  use  of  a  'magic  lantern,'  in 
which  slides  exhibiting  the  causes  of  day  and  night, 
the  rotundity  of  the  earth,  etc.,  are  employed,  to  be 
of  very  great  service  at  this  stage,  and  an  occasional 
evening  meeting  with  the  children  in  this  way  during 
the  winter  has  been  productive  of  much  good  to 
parents  and  children  alike. 

A  RIVER  AND  RIVER  SYSTEMS. 

The  manner  in  which  we  would  treat  this  part  of 
the  Syllabus  for  junior  children  will  pretty  fairly  repre- 
•sent  the  particular  method  which  we  would  advise 


should  be  followed  with  other  parts  of  the  subject  of 
equal  importance. 

We  have  in  our  own  personal  teaching  very  closely 
followed  the  lines  laid  down  by  Professor  Bain  m  his 
work  on  Education  as  a  Science,  who  remarks :  ^The 
main  lesson  in  the  geography  scheme  is  to  conceive 
the  visible  aspect  of  the  flowing  waters,  in  the  main 
stream  and  in  all  its  branches,  from  the  first  rills 
emerging  out  of  the  oozy  hill-tops  and  hill-sides.' 
We  have  likewise  endeavoured — a  course  also  ap- 
proved by  Professor  Bain — ^to  bring  before  the  child- 
ren's minds  a  'visible  picture  of  a  river  tree,  as  if 
from  a  bird's-eye  view  of  its  entire  basin,'  sketching 
out  its  tributaries,  rivulets,  brooks,  and  cascades, — not 
omitting,  of  course,  the  hills  and  valleys,  and  their 
relations  to  the  stream,  the  *  connection  of  rivers  with 
towns,'  and  the  manner  in  which  they  minister  to  the 
comfort  and  healthfulness  of  the  people. 

By  employing  question  and  answer,  and  frequent 
repetition,  we  have  here  materials  on  the  '  river  and 
the  river  basin'  sufficient  for  many  lessons  to  the 
undoubted  development  of  the  intelligence  and  in- 
creased interest  of  the  children. 

Familiar  and  homely  illustrations  can  always  be 
used  with  advantage  at  this  stage. 

Mr.  Steele,  one  of  Her  Majesty's  Inspectors  of 
Schools,  appropriately  observes  in  a  Report  to  the 
Privy  Council  on  Education  :  *  I  have  seen  Preston, 
boys  receive  quite  a  new  sensation  on  being  told  that 
when  they  walked  up  the  river  and  saw  the  Darwea. 
run  into  the  Ribble,  they  had  before  them  what  the 
geography  books  described  in  mystic  terms  as  a  tribu- 
tary and  a  confluence,'  Still  further,  to  relieve  the 
monotony  of  dryness  and  mere  'verbal  memory,' 
Professor  Bain  suggests  that  poetry  might  now  and 
then  be  brought  to  the  aid  of  the  *  geographical  con- 
crete,' and  Tennyson's  Brook,  for  example,  might 
be  read  aloud  to  a  class,  as  exhibiting  in  a  fascinating 
form  'one  of  the  numerous  affluents  of  a  mighty 
river.' 

We  think  we  have  sufficiently  indicated  the  manner 
in  which  we  are  in  the  habit  of  introducing  our 
younger  children  to  the  study  of  geography. 

It  may  be  thought,  perhaps,  that  we  have  dwelt  at 
too  great  a  length  upon  this  part  of  our  subject,  but 
our  experience  has  shown  that  everything  depends 
upon  intelligent  principles  in  the  earlier  stages  of 
instruction  if  real  success  is  to  be  expected  and 
attained. 

GENERAL  OR  DESCRIPTIVE  GEOGRAPHY. 

When  our  pupils  enter  upon  the  study  of  a  country, 
our  practice  has  been  to  prescribe  a  certain  amount 
of  task-work  to  be  learned  at  home  from  a  text-book, 
and  to  insist  upon  its  being  well  prepared. 

'  At  all  stages  of  geography,'  says  Professor  Bain, 
'local  situation,  form,  magnitude, . should  be  a  dis- 
tinct effort  of  memory,  and  should  be  held  in  the 
mind  as  visible  facts,  grounded  on  the  map  or 
model.' 

Impressed  with  the  truth  of  this,  we  first  of  all 
exercise  the  children  in  their  various  classes  and  in 
their  various  stages  upon  the  portion  of  the  lesson 
prescribed  for  each  day's  work  with  the  map  before 
them. 

After  the  children  have  been  made  in  this  way 
perfectly  familiar  with  the  position,  boundaries,  magni- 
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tude,  the  general  features  of  a  country, — ue.  the  rivers, 
valleys,  mountain-ranges,  plains,  coast-line,  etc., — the 
situation  of  the  towns,  an  account  of  the  inhabitants, 
of  the  vegetable,  animal,  and  mineral  productions, 
and  the  industries  of  the  country  follow  in  natural 
sequence. 

Skeleton  Maps. — Each  class  ought  to  be  pro- 
vided vrith  a  skeleton  map,  and  when  the  children  have 
been  well  drilled  upon  the  physical  features  of  a 
country  from  an  ordinary  wall  map,  the  skeleton  one 
ought  regularly  to  be  used  in  testing  their  knowledge. 
In  other  words,  the  ordinary  map  is  employed  for 
teaching  geography,  the  skeleton  map  for  examining 
upon  it 

The  Blackboard  and  Gec^japhy  Lesson. — 

We  fear  the  blackboard  is  not  so  frequently  employed 
in  giving  instruction  in  geography  as  it  ought  to  be. 
Even  in  the  early  stages  it  could  be  used  with  much 
advantage. 

(i)  Our  plan  is  to  place  the  map  and  the  black- 
board alongside  each  other,  and,  bit  by  bit,  to  fill  in 
the  outlines  of  a  country,  employing  question  and 
answer  as  we  proceed. 

(2)  To  trace  the  courses  of  the  rivers  and  the 
ranges  of  mountains  in  the  same  way. 

(3)  To  require  the  children  to  dot  in  the  situation 
of  the  chief  towns,  learning  at  the  same  time  the 
countries,  or  counties,  to  which  they  belong. 

(4^  In  more  advanced  stages  the  pupils  should  be 
required,  under  similar  conditions  of  knowledge,  to 
sketch  the  outlines,  trace  the  courses  of  the  rivers,  etc, 
of  any  country  with  a  piece  of  chalk  on  the  black- 
board, each  scholar  being  required  to  complete  a 
small  portion  without  any  aid  from  the  map. 

This  plan  of  examination  is  certain  to  secure  the 
attention  of  the  class,  and' by  this  method  of  repeti- 
tion and  reproduction  the  information  conveyed  is 
more  firmly  fixed  in  their  minds. 

Suggestions  as  to  teaching  Geographical 

Names.  —  In  all  instruction  in  geography,  it  is 
absolutely  necessary  that  the  names  of  places,  etc, 
should  be  taught ;  but  as  Mr.  Robinson,  to  whom  we 
have  previously  referred,  observes,  *  instead  of  teach- 
ing the  names  by  themselves,  they  shall  be  joined 
with  everything  which  will  create  in  the  minds  of  the 
children  an  interest  and  a  pleasure,  so  that,  thus 
associated,  they  may  be  permanently  remembered.' 

This  remark  very  fitly  expresses  the  lines  on  which 
i¥e  have  proceeded,  especially  with  our  pupils  who  had 
entered  on  the  study  of  descriptive  geography,  and  we 
can  testify  to  the  great  pleasure  and  interest  which 
have  been  produced  by  the  practice  even  among  com- 
paratively young  children.  It  was  first  suggested  to 
us  in  one  of  the  very  earliest  issues  of  the  Minutes 
of  Council^  in  which  the  whole  subject  was  discussed 
with  more  than  ordinary  ability,  and  we  are  therefore 
tempted  to  give  an  extract  from  the  same : — *  The 
names  may  be  made  interesting  by  an  attention  to 
their  derivation.  In  fact,  "  the  Etymology  of  geo- 
graphical names  forms  an  important  feature  in  this 
branch  of  knowledge.  The  name  of  a  place  often 
tells  its  condition  or  history ;  and  the  explanation  of 

'  Minutes  of  Council^  1846-47,  vol.  ii.  p.  356. 


the  same,  by  calling  into  exercise  the  power  of  associa* 
tion,  increases  the  probability  of  its  being  remembered. 
Thus  the  name  Buenos  Ayres  still  shows  the  salubrity 
of  the  air  of  that  town;  Sierra^  the  Spanish  name  for 
a  range  of  hills,  the  ^n^-like  appearance  which  it 
presents ;  New  Yorls  tells  us  that  it  was  once  a  colony 
of  England,  and  those  who  know  that  it  was  first 
called  New  Amsterdam  know,  too,  that  it  was  founded 
by  the  Dutch  ;  Virginia  shows  that  it  was  colonised 
in  the  reign  of  our  virgin  queen,  Elizabeth ;  Carolina^ 
during  that  of  Charles  {Carotus).  The  term  ^l/, 
applied  to  mountains  in  the  north  of  England,  the 
south  of  Scotland,  and  to  the  islands  of  the  north  and 
west,  shows  that  these  parts  of  the  country  were 
occupied  by  some  tribe  or  tribes  of  Scandinavian 
origin ;  while  den,  or  pen,  found  in  the  most  moun- 
tainous regions,  confirms  the  facts  of  history,  that  these 
high  grounds  were  unconquered  by  the  northern  in- 
vaders, and  continued  in  possession  of  the  original 
Celtic  inhabitants.  In  thus  finding  out  the  cause  of 
the  name,  the  reason  has  been  exercised,  and  the 
study  rendered  highly  philosophical;  and  a  science 
•which  has  often  been  thought  to  consist  only  of  lists 
of  hard  unmeaning  words,  has  been  made  attractive 
in  a  more  than  usual  degree." ' — ^The  subject  could  be 
pursued  to  a  very  great  length,  and  we  recommend 
Isaac  Taylor's  work  on  Wof^s  and  Places  as  affording 
great  assistance  to  the  teacher  in  the  preparation  of 
his  work  for  class  instruction  in  geography. 

It  may  not  be  out  of  place  here  to  observe  that 
great  care  should  be  exercised  by  the  teacher  to  con- 
sult the  very  best  dictionaries  dealing  with  the  ques- 
tion of  the  pronunciation  o(  geographical  names. 


CONCLUDING  SUGGESTIONS  RESPECTING  CLASS 
INSTRUCTION  IN  GEOGRAPHY. 

These  may  best  be  given  in  the  form  of  hints  which 
our  experience  suggests. 

(i)  The  teacher  ought  to  kmnv  the  subject  on  which  he 
is  giving  instruction  well,  and  teach  without  the  use  of  a 
text-book  in  his  hand.  No  possible  excuse  can  be 
allowed  for  any  teacher  who  does  not  attempt  to 
arouse  the  attention  and  excite  the  interest  of  his 
scholars  while  conducting  a  lesson  on  geography. 
Books  of  travel — most  pleasantly  and  agreeably  written 
— and  lively  narratives  of  tourists  are  to  be  found  in 
every  library,  and  on  every  bookstall;  and  if  the  teacher 
were  only  to  make  a  liberal  use  of  the  information  he 
could  cull  from  these,  greater  freshness  and  life  would 
be  imparted  to  his  teaching.  *  The  description  of  a 
country  like  Switzerland,  for  instance,  its  mountains, 
lakes,  plains,  glaciers,  waterfalls,  avalanches,  smiling 
valleys,  and  eternal  snows,  all  accompanied  by  a 
proper  map,  and  a  description  of  the  habits  and 
governments  of  the  people,  would  certainly  do  far 
more  to  instruct  the  mind  than  a  catalogue  of  bound- 
aries and  divisions,  involving  a  number  of  names 
to  which  no  mental  imagery  whatever  is  attached.' 

(2)  From  an  outline  or  skeleton  map  of  a  country,  try 
to  deduce  tlu  situation  of  the  principal  cities  and  towns^ 
etc.  This  is  one  of  the  best  tests  which  can  be 
applied  with  respect  to  the  manner  in  which  our 
instruction  in  geography  has  been  imparted. 

Nothing  could  better  ascertain  whether  the  intelli- 
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gence  has  been  quickened  and  the  reasoning  powers 
cultivated. 

Mr.  Robinson,  with  much  tact  and  judgment,  puts 
the  case  thus  : — *  Certain  conditions  are  given,  from 
which  certain  consequences  are  to  be  inferred.  Thus 
they  are  expected  to  discover  that  the  rivers  of  Eastern 
Europe  are  slow,  and  of  Western  Europe  rapid ;  after 
having  been  told  that  the  former  have  their  rise  at  a 
slight  elevation,  and  have  a  lengthened  course ;  and 
the  latter  originate  in  the  high  land  of  Central  Europe, 
at  no  great  distance  from  the  sea.  Political  and 
social  geography  are  thus  shown  to  be  in  a  great  de- 
gree dependent  on  physical  geography  :  the  reason  is 
seen  why  one  country  is  agricultural  and  another  com> 
mercial ;  why  a  certain  manufacture  should  be  carried 
on  in  a  particular  locality  in  preference  to  every  other; 
and  why  an  alteration  in  the  mode  of  manufacture 
should  involve  a  change  in  its  seat.  Thus,  that  Hol- 
land is  agricultural,  and  England  manufacturing ;  that 
our  cotton  manufacture  is  carried  on  in  South  Lan- 
cashire and  the  edges  of  the  neighbouring  counties, 
and  not  in  Lincolnshire;  that  our  manufactures 
generally  are  travelling  north  and  west;  and  that 
iron,  which  was  once  largely  manufactured  in  Kent 
and  Sussex,  is  now  only  smelted  on  the  great  coal- 
fields, are  not  merely  so  many  facts,  but  highly 
interesting  facts,  because  regarded  as  effects  the 
causes  of  which  are  perceived,  and  have  probably  been 
discovered  by  the  student  himself.' 

(3)  Encourage  the  scholar  to  draiv  maps  of  different 
countries  with  cart  and  tcLste.  Professor  Bain  remarks 
that '  the  drawing  of  maps  impresses  a  country,  just 
as  copying  a  passage  in  a  book  impresses  the  author's 
language  and  meaning.  In  those  cases  where  draw- 
ing is  followed  out  as  a  fascination,  it  carries  with  it 
an  interest  in  the  face  of  nature,  and  an  enhanced 
power  of  conceiving  the  pictorial  aspects  of  the 
world.' 

(4)  Train  the  scholarSyCspecicUly  in  the  senior  classes^  to 
write  out  in  the  form  of  an  Essay  descriptive  accounts  of 
a  country y  such  as  its  river  systems^  mountains,  pro- 
ductions^ etc.  This  is  a  very  valuable  exercise  not 
merely  in  obtaining  a  fair  idea  of  the  knowledge  which 
the  scholar  may  have  of  the  subject,  but  it  is  likewise 
a  valuable  exercise  in  acquiring  the  power  of  com- 
position. 

Lastly,  see  that  the  teacher's  own  mind  is  full  of  the 
subject,  and  let  him  endeavour  to  acquire  the  use  of  pleas- 
ing and  attractive  language  in  class  itistrudion.  To 
teach  geography  well,  and  with  the  success  which  ought 
to  attend  it,  the  teacher  ought  to  remember  that  it 
requires  a  great  deal  of  general  knowledge,  and  this 
can  easily  be  obtained  by  careful  reading. 

*  A  real  knowledge  of  geography,'  says  Dr.  Arnold, 
'  embraces  at  once  a  knowledge  of  the  earth  and  of  the 
dwellings  of  man  upon  it.  It  stretches  out  one  hand 
to  history,  the  other  to  geology  and  physiology.  It  is 
just  that  part  of  the  dominion  of  knowledge  where 
the  student  of  physical  and  of  moral  science  meet 
together.' 


i^ecmt  Snspection  Questions  in  iSeosrapIs^ 


(3) 
(4) 

(5) 

(6) 


( 


(14) 


STANDARD  III. 

Name  a  seaport  in  South  England. 

Name  the  rivers  of  Pembrokeshire. 

What  county  touches  Pembrokeshire  ? 

Name  the  chief  openings  connected  with  the 
North  Sea. 

What  strait  is  connected  with  the  English  Chan- 
nel? 

What  large  county  touches  the  North  Sea  ? 

Name  a  seaport  in  Lancashire. 

Name  a  seaport  in  South  Wales. 


STANDARD  IV. 

^Vhere  is  India? 

What  is  a  peninsula  ? 

Name  the  chief  towns  in  India. 

Name  a  large  island  near  India. 

Name  one  of  the  divisions  of  India. 

Where  is  Madras  ? — Bombay  ? 

Where  are  the  Himalayas  ? 

Name  the  chief  peaks  in  the  Himalayas. 

What  is  the  highest  mountain  in  Great  Britain? 

What  is  the  largest  lake  in  the  British  Isles  ? 

What  is  the  largest  town  in  Scotland  ? 

On  what  does  it  stand  ? 

What  counties  touch  the  North  Sea? — English 

Channel  ? 
Name  the  chief  openings  on  the  west  coast  of 

Ireland  ? 


(0 

(3) 

(s) 

(6) 


there    besides 


i 


7 

8) 

(9) 
10) 

") 
(12) 


\ 


(13) 
(14) 

(XS) 
(16) 

('7) 


2 


% 


(»3) 
(»4) 


STANDARD  V. 

Give  the  boundaries  of  Europe. 
How    many    conrinents     are 

Europe  ? 
What  is  the  most  important  country  in  Europe? 
Why  is  Great  Britain  the  most  important,  for  it 

has  not  the  greatest  number  of  soldiers  ? 
What  countries  or  empires  have  the  greatest 

number  of  soldiers  ? 
What  is  the  Emperor  of  Russia  called? 
Where  does  he  live  ? 
What  is  the  King  of  Turkey  called  ? 
Where  does  he  live  ? 
What  is  the  Sultan's  wife  called  ? 
In  going  from  Athens  to  the  Black  Sea,  what  sea 

do  you  pass  ? 
What  is  an  archipelago  ? 
Name  the  largest  island  in  the  Archipelago. 
Name    some    other    islands    on    the    east    of 

Greece. 
What  are  those  islands  on  the  east  of  Greece 

called  ? 
What  countries  of  Europe  have  been  at  war 

recently  ? 
Where  is  the  Gulf  of  ^gina  ? 
Name  some  towns  in  Greece  besides  Athens. 
What  is  there  at  Corinth  besides  a  town  ? 
What  river  of  importance  runs  through  Russia 

into  the  Caspian  ? 
What  town  stands  at  the  mouth  of  the  Volga? 
Name  some  other  towns  in  Russia. 
Where  is  Archangel? 
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$upil  Ceacfjer'd  (S^xamtnation  ^luestttmg. 

JANUARY  1881. 

CANDIDATES. 

Three  hours  and  a  halfalUrwed* 

Arithmetic. 

MALES. 

1.  Find  the  value  of  694  cwt.  i  qr.  \\\  lbs.  at  £%^  19s.  4d. 
percwt, 

2.  If  the  tax  on  ;f33S,  7s.  6d.  amounts  to  ;f58,  13s.  9id., 
ivhat  is  that  in  the  pound? 

^.  A  besieged  town  containing  22,400  inhabitants  has  pro- 
visions to  last  for  three  weeks ;  how  many  must  be  sent  away 
in  order  that  the  city  may  hold  out  for  seven  weeks  ? 

4.  A  ceremony  attended  by  a  number  of  persons  from  a 
distance  extends  over  2  days.  The  first  day  the  railway  con- 
veys 285  first-class  and  3085  third-class  passengers,  charging 
2s.  8d.  for  each  of  the  former,  and  is.  7|d.  for  each  of  the 
latter.  The  second  day,  in  hopes  of  larger  receipts,  the  nil- 
way  issues  tickets  at  the  uniform  price  of  is.,  and  conveys  6009 
passengers.  Find  the  difference  m  the  sums  taken  on  the  first 
and  on  the  second  day. 

FEMALES. 

X.  Find,  by  practice,  the  value  of  eighty  dozen  pairs  of  boots 
at  19s.  7^.  per  pair. 

2.  Find  the  \klue  of  1527  cwt.  2  qrs.  x6  lbs.  of  sugar  at  3} 
guineas  a  cwt. 

3.  Make  out  a  bill  for  the  following : — 

62I  tons  of  hay  2X£z%  'S^*  P^^  ^o°* 
41}  qrs.  of  beans  at  2^2,  2s.  per  qr. 
58!  qrs.  of  oats  at;^l,  6s.  per  qr. 
25  sacks  of  flour  at  if  I,  7s.  6d.  per  sack. 
37i  tons  of  potatoes  at;£4,  2s.  od.  per  ton. 

4.  Find  the  rent  for  01  months  i  week  4  days  at  ;£'3,  os.  6d. 
per  month  of  4  weeks. 

Gmnnuu*. 

1.  Parse  all  the  verbs  and  adjectives  in  the  following : — 

'  It  is  sad  to  see  an  infant  fade 

Beneath  our  very  gaze, 
As  a  lily  in  some  poisonous  shade, 

Droops,  withers,  and  decays  ; 
It  is  sad  to  see  the  eye's  pure  light 

Grow  hunter  day  by  day.' 

2.  Plurals  are  sometimes  formed  from  the  singular  by  a 
change  in  the  body  of  the  word.     Give  examples  of  this. 

3.  Adjectives  of  number  are  sometimes  used  as  adjectives, 
sometimes  as  nouns.    Give  examples  of  each. 

Geog:raphy. 

1.  Mention  the  different  names  given  to  openings  in  the  land, 
and  to  narrow  passa^  of  water  on  the  coasts  of  Great  Britain 
and  Ireland ;  and  give  examples  of  the  use  of  each  term,  de- 
scribing exactly  where  each  of  them  is. 

2.  Trace  minutely  the  line  of  water-parting  which  separates 
the  basins  of  the  Thames  and  Severn  from  those  of  rivers  nowing 
into  the  English  Channel,  and  mention  these  rivers  in  order. 

3.  Say  what  you  know  about  the  Orkne3rs  and  Shetlands, 
the  Hebrides,  the  Isle  of  Man,  Anglesey,  the  Isle  of  Wight, 
and  the  Channel  Islands. 

Draw  a  map,  if  you  can,  in  illustration  of  any  one  of  your 
answers. 

CompositiofL 
Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
VersatilUy, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  Stirred 
up  by  Dorset,  Buckingham,  and  Morton,  he  cotnesJ* 

Mnsic 

A  quarter  of  an  hour  allowed  for  this  paper, 
X.  Write  over  each  of  the  following  notes  its  pitch  name  (C, 
D,  Do,  He,   or  other),   and    under  each  its  duration  name 
(crotchet,  quaver,  or  other)  : — 


\i\  :  \   J  11-^^ 


I 


I 


2.  Follow  each  of  these  notes  by  its  corresponding  rest :— 


l|fiJ    Ic — I- 


■^ 


a  J    I J    I 


3.  How  many  tones  and  semitones  are  found  in  a  major  scale, 
and  what  are  the  places  of  the  latter? 


ANSWERS,— CANDIDATES. 
Arithmetic 

MALES. 


I. 


£  s.     d. 

3  19    4 
694 


2752 

17 

4  = 

yalue  of694cwts. 

19 

10  = 

)» 

I  qr. 

9 

II  = 

ft 

14  lbs. 

4i= 

»> 

ilb. 

I  qr.  =  J  of  I  cwt. 
14  lbs.  =i  of  I  qr. 
ilb.=Aof  I4lbs. 

/'  ^754    7    5i  =  value  of  694  cwt ,  etc 

2.  ;f345,  17s.  6d.  :  ;f  I  : :  £1%,  13s.  9id.  :  3s.  6d.  Ans. 

Or,  tax  on  ;f33J,  17s,  6d.  =43^,  13s.  9id. 

_  56343d.  . .     . 

3.  7  weeks  :  3  weeks ::  22400  inhabitants. 

22400X3    .^f^ 
=9600        „ 

Therefore  12S00  must  be  sent  away. 

£    /.  d. 

4.  285  at  2S.  8d.  =  38    o    o 
3085  at  IS.  7id.«250  13    i\ 

288  13    \\  total  for  1st  day. 
6009  at  IS.  =300    90  ..2d 


t> 


ff» 


;^ii  15  ioi=difference  of  receipts. 


FEMALES. 


I.  80  dozen  pairs =960  pairs. 

960  pairs  at  19s.  7)0.  =(960  9X£\  less  960  at  4 id.). 


\ 


d.=Aof;t 

d.=^of4d. 


960  at  4id.  each. 
16= value  of  960  at  4d. 


2= 


f» 


99 


id. 


18= value  of  960  at  4id. 


Therefore  960  at  19s.  7jd.  =^960— 18=;^942. 

£  J.    ^' 

3  13    6  =  value  of  i  cwt. 
1527 


2. 


2  qrs.  ^4  cwt. 
I4lbs.=i  of  2  qrs. 
2  lbs.  =  I  of  14  lbs. 


5611  14  6  =valueofi527cwt. 

I  16  9  =        „  2  qrs. 

9  2j=        „        14  lbs. 

I  3i=        ».  2  lbs. 


5614     I    9  rvalue  of  1527  cwt.,  etc. 


£  ^»  ^* 

62}  tons  at  £Zy  15s.  per  ton=234    7  6 

41}  qrs.  at;^2,  2s.  per  qr.=  06  12  6 

i8i  qrs.  9X£l,  6s.  per  qr.=  76    7  6 

25  sacks  at  £\,  7s.  6d.  per  sack=  34    7  6 

37J  tons  2X.£^  2s.  6d.  per  ton=i53  13  i} 

Total,  ^S8s    8  i^ 

£    J.    d. 

306     rent  for  i  month. 
61 


I  week = I  of  i  month 
4  days=:i)^ 


» 


184  10    6   rent  for  61  months. 
15    it       •,        I  weeks. 


7if 


4da3rs. 


'85  14    3ifrent for6i  montbs,etc 
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Gnunnuir* 

X.  Is — ^3d  pers.   sing.  pres.  indie,   of  the   incomplete   irreg. 

verb  am^  was^  been,  agr.  with  its  subj.  it, 
sad — a  common  adj.  qual.  //. 
to  see — pres.  infin.  irreg.  trans,  verb  su^  saw,  seen, 
fade — pres.   infin.   reg.   intrans.   verb  to  fade  {io  omitted 

after  verb  see), 
our — poss.  adj.  (pronominal)  qual.  gau, 
very — adj.  qual.  gate, 
\      some — indef.  numeral  adj.  qual.  shade, 
poisonous— common  adj.  qual.  shade, 
'  droops — ^3d  pers.  sing.  pres.  indie,   of  reg.  intrans.  verb  to 

droops  agr.  with  subj.  lily, 
withers — ^3d  pers.  sing.  pres.  indie,  reg.  intrans.  verb  to 

wither^  agr.  with  subj.  lily, 
decays — 3d  pers.  sing.  pres.   indie,  reg.  intrans.   verb  to 

decay^  agr.  with  subj.  lUy, 
is — ^3d  pers.  sing.  pres.  indie,  of  incomplete  irreg.  verb 

am,  was,  been,  agr.  with  subj.  it, 
jv'u/— common  adj.  qual.  it, 
to  see — pres.  infin.  irreg.  trans,  verb  see,  saw,  seen, 
pure — common  adj.  qual.  light, 

grow — pres.  infin.  irreg.  intrans.  verb  grow,  grew,  grown, 
fainter — adj.  with  somewhat  of  an  adverbial  force,  qual. 

2.  The  following  nouns  form  their  plurals  by  a  change  in  the 
body  of  the  word,  viz. : — 


Sing. 
Man 
Foot 
Goose 


Flu, 
Men. 
Feet. 
Geese. 


Sing. 
Tooth 
Louse 
Mouse 


Plu. 
Teeth. 
Lice. 
Mice. 


3.  Adjectives  of  number  are  sometimes  u^ed  as  nouns ;  for 
example : — 


Adjectives^ 
One  boy. 
Fifty  men. 
Two  ot  three  girls. 


Nouns, 
This  is  the  one. 
Count  hyjifties. 
How  miany  twos  in  stz. 


Geography. 

1.  The  different  names  dven  to  openings  in  the  land  on  the 
coasts  of  Great  Britain  and  Ireland  are : — 

Frith — as  Frith  of  Clyde,  sep^unting  Ayr  and  Renfrew  from 

Bute,  Argyle,  and  Dumbc^on. 
Mouth — as  Mouth  of  the  Thames,  between  Essex  and  Kent 
Bay — Cardigan  Bay,  west  of  Cardigan  and  Merioneth. 
Loch — Loch  R3ran,  north-west  of  Wigtownshire. 
Ijough — Louffh  Swilly,  north  of  Don^al. 
Harbour — Waterford     Harbour,     between     Wexford     and 

Wateiford. 
Haven — ^as  Milford  Haven,  west  of  Pembroke. 
River — in  the  case  of  Kenmare  river,  west  of  Kerry. 
Names  given  to  narrow  passages  of  water  v-^ 

Channel— ^is  North  Channel,  between  Scotland  and  Ireland. 
Strait — Straits  of  Dover,  between  Kent  and  France. 
Sound — Sound  of  Mull,  between  Mull  and  Argyle. 
Ayle — Kyles  of  Bute,  between  Bute  and  Argyle. 
Peculiar  are— (i)  The  Marrows  of  Skye.      (2)  The  Fentland 

Frith, 

2.  The  line  of  water-parting,  separating  the  basins  of  the 
Thames  and  Severn  from  those  of  rivers  flowing  into  the  English 
Channel,  begins  in  the  east  of  Kent,  and  continues  in  a  very 
irregular  course  along  the  Wealden  Heists,  the  Downs  of 
Hampshire,  Salisbury  Plain,  Exmoor,  Dartmoor,  and  the 
Cornish  Highlands.  Hie  rivers  flowing  into  the  English 
Channel  are : — ^the  Ouse,  the  Arun,  the  Itchen,  the  Test,  the 
Avon,  the  Frome,  the  Exe,  and  the  Tamar ;  all  which  flow 
southward. 

3.  The  Orkney  and  Shetland  Islands  form  together  one 
county,  north  of  the  mainland  of  Scotland.  Chief  town  of  the 
Orkneys  is  Kirkwall,  in  Pomona  or  Mainland ;  and  the  chief 
town  of  Shetland  is  Lerwick,  in  an  island  also  known  as  Main* 
land.  The  Orkneys  are  mostly  low  and  fertile ;  the  Shetlands, 
mostly  mere  stacks  of  rocks,  give  name  to  a  breed  of  ponies 
•ailed  Shelties. 

The  Hebrides  form  two  groups  of  islands  lying  along  the  west 
of  Scotland.  The  Inner  Hebrides  lie  close  to  the  coast,  and 
consist  of  these  principal  islands:  Skye,^  Mull,  yura,  Islay, 
Colonsay,  and  Oronsay,  The  Outer  Hebrides  form  a  long  chain, 
and  are  parted  from  Uie  Inner  by  the  Minch  and  Little  Minch, 
the  chief  being  Ixwit^  Harris^  N,  Uist^  Benbecula,  S,  Uist, 
vxABarra, 


The  Isle  of  Man  lies  in  the  middle  of  the  Irish  Sea.  Chief 
towns  are  Douglas  and  Ramsey,  The  island  retains  its  own 
government  and  judges.     Its  people  are  called  Manx. 

The  Island  of  Anglesea  forms  a  distinct  county,  separated 
from  the  mainland  by  the  Menai  Straits.  Its  chief  town  is 
Beaumaris.  Holvhead,  on  Holy  Island,  is  the  point  of 
departure  of  travellers  from  England  to  Ireland. 

The  Isle  of  Wight,  south  of  Hampshire,  famous  for  its  beauty 
and  the  mildness  of  its  climate,  is  separated  from  the  mainland 
by  the  channels  of  Spithead  and  the  Solent.  Its  chief  towns 
are  Newport,  Cowes,  Ryde,  and  Ventnor, 

The  Channel  Islands,  off  the  coast  of  Normandy  in  France, 
have  belonged  to  England  since  the  time  of  William  the 
Conqueror.  They  consist  of  Jersey,  Guernsey,  Aldemey,  and 
Sark  or  Sarcq,  and  a  few  others.  Chief  town  in  Jersey,  St. 
Helier ;  in  Guernsey,  St.  Peter's  Port.  Aldemey  is  noted  for 
its  breed  of  cattle. 


I. 


B 


Mnstc. 

F 


^^ 


-^ 


I 


1: 


I 


I 
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Quaver.         Mmim.  Crotchet.         Semibreve.         Semiquaver. 


ftf^ll  p  — ir-^JL^-Ji=ta=3^ 


Rests  corresponding  to  notes. 
3.  In  the  major  scale  are  found  fti'e  tones  and  two  semitones, 
— the  latter  being  found  between  the  third  and  fourth,  and 
seventh  and  eighth  notes. 


FIRST   YEAR. 
Papil  TeMhen  at  end  of  FIzrt 

Three  hours  and  a  half  allowed. 

Arithmetic 

MALES. 

1.  Reduce  18  furl.  3  poles  3^  yds.  to  the  decimal  of  X  mile  ; 
and  4  ft.  6  in.  to  the  decimal  of  3  yds.  2  ft. 

2.  If  1 191  tons  10  cwt.  I  or.  14  lbs.  cost  £S9S^  15^*  2}d., 
what  is  the  cost  of  half  a  million  tons?  Work  this  sum  by 
fractions. 

3.  A  farmer  has  295  more  sheep  than  cows,  and  this  difference 
is  ff  of  the  number  of  sheep  he  possesses ;  how  many  cows 
has  he? 

4.  In  exchange  for  i  cwt  of  coffee  at  is.  6d.  per  lb.,  how 
muclT  money  would  you  expect  to  receive  along  with  18  lbs. 
of  tea  at  '428571  of  a  guinea  per  lb.  ? 

5.  Find  the  greatest  common  measure  of  805  and  131 1 ;  and 
the  least  common  multiple  of  15863  and  21489. 

FEMALES. 

1.  How  many  yards  of  lace  can  I  buy  for  ;£'685)  l^^^  9^»  At 
the  rate  of  five  guineas  for  12!  yds.  ?  •'^'f.  -  j. 

2.  If  after  pacing  income-tax  at  is.  2d.  in  the  pound,  a 
gentleman  has  ^701,  los.  lod.  remaining,  what  is  his  annual 
income  ? 

3.  If  £^,  OS.  1 1  id.  pays  the  carriage  of  47  tons  8  cwt.  33 
lbs.  of  goods  for  764  miles,  what  weight  should  be  carried  573 
miles  (or  the  same  sum  ? 

4.  If  72  oxen  require  18  acres  of  turnips  to  supply  them  for 
30  weeks,  how  many  acres  would  supply  18  score  of  sheep  for 
45  weeks,  on  the  supposition  that  9  oxen  eat  as  much  as  30 
sheep  ? 

Gramnaf. 

1.  What  are  the  two  kinds  of  participles?  Describe  them^ 
and  give  examples  of  each. 

2.  Parse  the  pronouns  in  the  following : — 

'  Which  pillage  they  with  merry  march  bring  home 
To  the  tent  royal  of  their  emperor.' 

3.  The  words  each  and  other  are  used  both  as  adjectives  and 
as  pronouns ;  give  examples  of  them  in  both  uses. 

4.  Give  notes  of  a  simple  lesson  on  adverbs,  suited  ^to 
Standard  IV. 

Geogn^ihy. 

Answer  either  Q.  i  orQ,  3,  not  both, 

I.  Tr^ce  minutelythe  line  of  water-parting  which  separates 

the  basins  of  the  Thames  and  Severn  from  those  of^  rivers 

flowing  into  the  English  Channel,  and  describe  those  rivers  in 

order. 
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2.  Draw  a  foil  map  of  the  coost  from  Cape  Spartivento  to 
Cape  Matapan. 

3.  Descnbe,  as  fully  as  you  can,  the  physical  features,  chief 
divisions,  towns,  and  manufactures  of  the  Aostrian  Empire. 
What  title  does  the  sovereign  bear  at  Vienna,  and  what  at 
Buda-Pesth  ?    Why  are  they  different  ? 

History. 

1.  Give  the  dates  of  Henry  i.,  Richard  1 1.,  Richard  III., 
and  Elizabeth,  and  name  their  immediate  successors. 

2.  Write  out  a  list  of  our  sovereigns  from  Charles  I.  to 
Anne,  with  dates. 

3.  Why  is  this  called  the  nineteenth  century?  When  did  it 
begin,  and  when  will  it  end  ? 

Penmanship. 

Write,  in  lai^  hand,  as  a  specimen  of  copy-setting,  the  word 
Versatility. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  Stirred 
up  by  Dorset^  Buckingham^  and  Morton^  he  comes.^ 

Composition. 

Write  from  memory  the  substance  of  the  passage 
by  the  Inspector. 

Music 

A  quarter  of  an  hour  alloiued/or  this  paper » 

I.  Write  in  (a)  the  scale  of  D  {Re\  and  in  {b)  the  scale  of  B*r 
{Se\  placing  a  sharp  or  a  flat  before  each  note  requiring  one. 
Mark  the  pkces  of  the  semitones. 


read  to  you 


# 


I 


m 


2.  Place  its  third  over  (tf),  its  fifth  over  (b\  its  fourth  over  (c), 
its  second  over  (</),  and  its  -seventh  over  {e), 

(«)  W  {c)  {d)  {e) 


y=;i=4 


I 


"2^ 


I 


3.  How  many  quavers  arc  equal  (in  length)  to  one  semibreve  ? 
,,  quavers  ,,  ,,  one  minim  ? 

„  quavers  „  „  one  crotchet? 


ANSWERS.— FIRST  YEAR. 
Arithmetic 

MALES. 

,.        («)  18  far.  3  po-  3i  ydj.  ^  3980   j^^ 

I  mile  1760 

88 
=  2*26156.  Ans. 

(b)  Al^iA^  =  54  in. 
3  yds.  2  ft.       132 

=  ?. 
22 

=  •46$  Ans. 

2.  1101  tons  10  cwt.  I  qr.  14  lbs.  =  1191-,^  tons=-5?^, 

^  ^160  ibo   ' 

;f595,i5s.2jd.=  595?^^=;f'^^3 

320  320 

Now,  stating  terms  in  fractional  form, 

i2^tons  :  522E2?  tons::;<:I92643 

160  I  320 

3.  295  sheep  =  5z  of  whole  number ; 

therefore  -^ ^  =  325  sheep  =  whole  number. 

59 
and  thus  325  —  295  =  30  cows.  Ans. 

4.  Since  '42857!  of  a  guinea  b  4^  of  21s. »  9s., 

18  lbs.  at  98.:=  162s. 
and  since  112  lbs.  at  is.  6d.=  i68s. 

therefore  you  would  expect        6s.  Ans. 


5.  (a)  G.  c  M.  of  80s  and  13x1  =  23.  Ans, 


1 

80s 
50b 

1311 
80s 

I 

I 

299 
207 

506 
299 

I 

4 

92 
92 

207 
184 

2 

23=G.  C  M. 

(/>)  I-  c.  M.  of  15863  and  21489=  1 1754483, 

for  15863=29X547. 

and  21489  =  29  X  74X ; 

therefore  29  X  547  X  74'  =  "  754483  =  l.  c.  m. 

FEMALES. 

I-  £Si  5s-  :  £^^S*  ^7s-  9d. ::  12}  yds. 

^I646i3d.x  51  q"- ==1665  yds.  2iyqrs.   Ans. 
i26od.  '         140 

2.  i8s.  lod.  :  ;^70i,  los.  lod.::/*!  ;£74S.  Ai.^. 

168370  X  £1  _y. 
—2265: --^745. 

3.  573  miles  :  764  miles ::  47  tons  8  cwt.  33  lbs. 

4        35403 
^42<^^ZQ^Jbs.  ^  g^  ^^^  4  cwt.  44  lbs.  Ans. 
S73 

4.  9  oxen  consume   quantity  =  30  sheep, 

1  ox      consumes       ,,        =  3i      »» 
therefore  72  oxen  consume        „        =  240    ,, 

So,  by  substituting  240  sheep  for  72  oxen,  the  stating  of  terms 
is  as  follows  : — 

240  sheep  :  360  sheep ::  18  acres  :  x 
30  wks.  :  45  wks.     ::x 

360  X;4S  X5?  ^  81  ^       ^^^  2  ro.  Ans. 
3ti  X  ^^0  2 

2  X 

Grammar. 

1.  The  two  kinds  of  participles  are  :— the  int perfect  or  incom- 
pleie,  expressing  an  action  going  on,  as  passing,  draitting,  de- 
stroying; and  the  perfect  or  complete^  expressing  an  action 
completed,  z&past^  araivft,  destroyea, 

2.  77uy—7^6.  pers.  pron.  com.  gen.  phi.  nom.  subj.  of  brin^. 
thew — ^pronominal  poss.  adj.  or  3d  peis.  pron.  com.  gen. 

plu.  poss.  attributive  to  king, 

3.  Each  and  otfur  are  adjectives  when  they  stand  before 
nouns  and  qualify  them,  as  each  man,  other  men;  but  when 
used  without  the  noun  they  may  be  considered  pronouns,  as 
two  to  each  ;  if  they  cannot  come,  invite  others. 

4.  Notes  of  a  Lesson  for  Standard  IV. 

I  THE  ADVERB,  p 

(i)  Introduction. — Write  sentences  on  blackboard,  and  ask 
from  class  words  telling  (i)  haw^  (2)  wkere^  or  (3)  when 
a  thing  was  done. 

(2)  Examples. — ^John  wrote  badly.  He  wrote  here.  We  wrote 
to-day, 

(3)  Definition. — An  adverb,  therefore,  tells  the  manner^  place^ 
or  time  of  an  action. 

(4)  For  practice,  ask  pupils  to  find  adverbs  from  reading  book. 

(5)  Kinds. — Ask  for  lists  of  adverbs  off/tanner,  time,  place^  and 
after  explaining  that  adverbs  modify  adjectives  and  other 
adverbs,  ask  for  adverbs  of  degree, 

(6)  Inflections. — Show  how  adverbs  like  adjectives  may  he 
compared. 

Geography. 

I.  The  line  of  water-parting,  separating  the  basins  of  the 
Thames  and  Severn  from  those  of  rivers  flowing  into  the 
English  Channel,  begins  in  the  east  of  Kent  and  continues  in 
a  very  irregular  course  along  the  Wealden  Heights,  the  Downs 
of  Hampshire,  Salisbury  Plain,  Exmoor,  Dartmoor,  and  the 
Cornish  Highlands.  The  most  considerable  rivers  flowing  into 
the  English  Channel  are  the  Ouse,  the  Arun,  the  Itchen,  the 
Test,  the  Avon,  the  Frome,  the  Exe,  and  the  Tamar,  all  which 
flow  southward. 

3.  Austrian  Empire.  —  Physical  Features,  —  The  principal 
mountain  ranges  are  the  Rkatian  Alps^  the  Bohemer  WMt 
connected  with  the  Sudetit  Chain,  consisting  of  the  Eft' 
Gebirge  and  the  Ri£un»Gelnrge,  which  are  connected  by  iiregular 
masses  with  the  great  Carpathian  Mountains. 
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The  chief  river  is  the  Danube^  which  with  its  tributaries 
drains  considerably  more  than  two-thirds  of  the  Empire.  These 
tribdtaries  are  the  lUer^  the  LbcH^  the  Iser^  the  Inn^  the  Drave^ 
the  Savtt  the  Naab^  the  March  or  McravOj  the  yVaagf  and  the 
Theiss.  Bohemia  is  watered  by  the  upper  courses  of  the  Elbe^ 
with  its  tributary  the  Moldau,  The  drainage  of  Galicia  belongs 
to  the  Vistula  and  the  Dniester. 

Lakes  Balaton  and  Neusiedl  are  the  only  ones  of  any  con- 
seqnence. 

The  chief  dizdfions  are — (i)  The  German  Provinces,  including 
Bohemia^  Moravia^  Austria  Proper^  and  the  Tyrol,  (2)  The 
Slavonian  Provinces :  GaliciOy  formerly  belonging  to  Poland  ; 
Hungary^  long  an  independent  kingdom ;  Transylvania  and 
Croatia.  By  Treaty  ef  Berlin,  Bosnia  and  Herzegovina  were 
placed  under  Austrian  protection. 

The  chief  towns  are  Anague,  an  antique  city ;  Konigp'dtt^  near 
battle-field  (A  Sadowa  (1866) ;  Brunn^  seat  of  woollen  manufac- 
tures ;  AusterlitM,  battle  1805  ;  Vienna,  one  of  the  finest  cities 
in  Europe,  chief  seat  of  manufactures ;  Salzburg,  salt-mines — 
Haydn  and  Mozart  bom  here ;  Klagenfurt  has  white-lead  mines ; 
Idria,  famous  quicksilver  mines  ;  Trieste,  chief  seaport ;  Trent, 
£unons  for  Council  for  settling  the  Roman  Catholic  tenets; 
Buda  and  Pesth  form  one  town,  the  capital  of  the  kingdom  of 
Hungary ;  Presburg,  seat  of  Hungarian  Diet ;  Schemnitz,  chief 
of  mining  towns ;  Tokay,  famous  lor  sweet  wines ;  Orsova,  near 
the  '  Iron  Gates '  or  rapids  of  the  Danube ;  Lemberg,  noted  for 
its  fair ;  Cracow,  ancient  capital  of  Poland,  has  a  lofty  mound 
to  the  memory  of  Kosciusko.  IVielictka  has  the  most  celebrated 
salt-mines  in  the  world. 

The  principal  manufactures  are : — Linen  in  Bohemia,  Moravia, 
and  Silesia ;  7voollen  in  Moravia  and  Bohemia ;  cotton  in  same 
states ;  silk  is  a  very  important  industry,  and  leather  fancy  articles 
form  a  conspicuous  branch  in  Vienna ;  iron  is  also  manufactured. 

The  sovereign  is  called  emperor  at  Vienna  because  he  is  there 
as  the  ruler  of  an  empire  ;  but  at  Buda  he  is  the  ruler  of  a  kingdom, 
and  therefore  properly  a  king.  Austria  is  an  empire,  Hungary 
a  kingdom. 

History. 

A.D.  A.D. 

I.  Henry  I.  began  to  reign  1 100;  succeeded  by  Stephen,        1135 


91 


1378;  „  Henry  IV.,    1399 

1483;  „  Henry  VII.,  1485 

iSw;  I,  James  I.,        1603 

reigned  from  1625  till  1649. 
1660  „   1685. 
1685  „  1688. 
William  III.  and  Mary  11.      ,,  1689  „   1702. 

Anne  „  1702  ,,   1714. 

3.  1st  century  began  with  A.D.      i ;  ended  with  A.D. 
2d  „  „         loi; 

3d  ..  ..         201 


Richard  ii. 
Richard  ill. 
Elizabeth 

2.  Charles  I. 
Charles  II. 
James  II. 


fi 


II 


100. 
200. 
300,  etc. 


And  thus  19th  centuiy  began  with  1801,  and  ends  with  1900. 


I.     (a) 


Music. 
Scale  of  D. 


g 


w 


TS?- 


:j& 


-g 5;. 


3=f= 


1 


Scale  of  B  flat. 

±SSL *=*- 


Third.  Fifth. 

3.  How  many  qiiaveis  are  equal  to  one  semibreve  ?  (eight). 
How  many  quavers  are  equal  to  one  minim  ?  (four). 
How  many  quavers  are  equal  to  one  crotchet  ?  (two). 


SECOND    YEAR. 

Pupil  Teachers  at  end  of  Second  Year,  if  apprettticed  on, 
or  after,  I  Afay  1 878 ;  and  Pnpil  Teachers  at  the  end  of  Third 
Year,  if  apprenticed  before  that  date. 

.  FIRST  PAPER. 
TTtree  hours  and  a  lialf  allowed. 

AritKfifrtirt 

MALES. 

I.  I  sell  185  bushels  of  wheat  for  ;f53,  3s.  9d.,  thus  gaining 
15  per  cent.     At  what  price  per  bushel  did  I  buy  the  wheat? 


2.  Having  £%2$,  I  lend  it  at  3}  per  cent,  simple  interest.  In 
how  many  years  will  it  amount  to  £1000,  and  what  amount 
shall  I  have  to  receive  at  the  end  of  30  years,  nothing  having 
been  paid  in  the  nteantime  ? 

3.  ^91 '6  amounts  in  3 'J  years  to  ;f  105 '30208 j,  what  is  the 
rate  per  cent,  per  annum  smiple  interest  ? 

4.  How  must  nutmegs  which  cost  1875s.  a  lb.  be  sold  so  as 
to  gain  16  per  cent.  ? 

5.  A  plumber  sold  96  cwt.  of  lead  for  £10^  2s.  6d.  and 
gained  at  the  rate  of  I2|  per  cent.  What  did  the  lead  cost.him 
per  cwt.  ? 

FEMALES. 

I.  Find  the  least  common  denominator  o^ 

5.    i!     5    A    and  i 
2/   24*    6'   IS*  5 

2.-  What  number  added  to  Z.4-i  will  give  2!  ? 

8      12         **         8 

3.  Simplify 


/a3j_S  of  1 }X\  ill 


4.  If  a  person,  travelling  13S  hours  a  day,  perform  a  journey 
in  271  days,  in  what. time  will  he  perform  the  same  if  he  travel 
10^  hours  a  day? 


I. 


Grammar. 

And  oh  when  passion  rules — ^how  rare 
The  hours  that  fall  to  virtue's  share  1 


Analyse  the  above,  supplying  what  is  needed  in  the  principal 
sentence,  and  taking  care  in  your  analysis  to  point  out  the 
character  of  each  sentence. 

2.  Give  examples  of  conjunctions  of  time,  and  frame  passages 
with  such  conjunctions  introduced,  to  show  their  use. 

3.  Parse  each  word  in  the  following  : — 

*  The  evil  that  men  do  lives  after  them.' 

4.  Give  notes  of  a  lesson  on  transitive  and  intransitive  verbs 
suited  to  Standard  IV.  or  V. 

Geogrupby. 

Answer  tztw  questions  only. 

1.  Describe,  as  fully  as  you  can,  the  physical  features,  chief 
divisions,  towns,  and  manufactures  of  the  Austrian  Empire. 
What  title  does  the  sovereign  bear  at  Vienna,  and  what  at 
Buda-Pesth  ?    Why  are  they  different  ? 

2.  Draw  a  full  map  of  the  Basin  of  the  Ganges  ;  marking  its 
tributaries  and  chief  towns,  and  noting  the  point  at  which  the 
course  of  the  Junma  is  nearest  that  of  the  Sutlej. 

3.  Give  notes  of  a  lesson  on  this  sentence  ;** 

*  All  Europeans,  who  live  in  Calcutta  or  Madras,  escape  to  the 
hills,  if  they  can,  for  the  hot  season.* 

Arrange  your  notes  under  these  heads  i-^ 

{a)  Who  are  meant  by  *  Europeans'?  And  why  are  they  in 
India  ? 

{b)  Where  are  Calcutta  and  Madras  ?  Why  are  they  unhealthy 
in  the  hot  season? 

{c)  What  is  '  the  hot  season '?    And  what  are  the  causes  of  it  ? 

(d)  What  hills  can  they  go  to  ?  Mention  any  places  in  the 
hills. 

SECOND  PAPER. 
One  hour  allowed  for  Females,  two  and  a  half  for  Males^ 

Hisioij* 

1.  What  was  the  extent  in  time  and  territory  of  the  Roman 
occupation  of  Britain  ?  Compare  the  condition  of  the  Romans 
and  the  Britons  nineteen  centuries  ago. 

2.  Mention  circumstances  in  the  internal  condition  of  England 
which  facilitated  the  Norman  Conquest. 

3.  Describe  the  end  of  Richard  1 1.,  and  tell  how  the  Crown 
was  settled  after  that  event. 

Pfttitnftiisiwpi 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Versatility. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  Stirred 
up  by  Dorset,  Buckingham,  and  Mortoti,  he  comes. 

Composition. 
Write  full  notes  of  a  lesson  on  A  desert,  -  < 
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Endid. 

[All  generally-understood  abbreviations  for  words  may  be 
used,  but  not  symbols  oi operations^  such  as  — >  -h »  X  •] 

[In  solving  a  rider,  only  the  proposition  to  which  it  is 
appended,  and  preceding  propositions,  may  be  referred  to.] 

1.  If  two  triangles  have  two  sides  of  the  one  equal  to  two 
sides  of  the  other,  each  to  each,  and  have  likewise  the  angles 
contained  by  those  sides  equal  to  each  other ;  they  shall  likewise 
have  their  bases  or  third  sides  equal,  and  the  two  triangles 
shall  be  equal,  and  their  other  angles  shall  be  equal,  each  to 
each,  viz,  those  to  whidi  the  equal  sides  are  opposite. 

ABDE,  BFGC  are  squares  on  two  sides  of  the  triangle  ABC, 
and  AF,  CD  are  joined ;  show  that  AF,  CD  are  equal. 

2.  The  greater  side  of  every  .triangle  is  opposite  to  the 
greater  angle. 

Point  out  where  the  demonstration  b^ns. 

Music 
A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Write  under  each  of  the  following  the  name  and  quality 
(major,  perfect,  or  other)  of  the  interval  it  fonns  : — 


[^    -   I    -    II 


'S. 


I 


I 


^  ■<» 


I 


2.  Divide  (by  bars)  the  notes  in  (a)  into  measures  of  common 
time ;  diose  in  (^)  into  measures  of  triple  : — 


3.  Write  in  {a)  the  signature  of  A  {La\  in  (h)  that  of  Bb  (Se\ 
in  U)  that  of  D  {Re)^  and  in  (d)  that  of  F  (/»). 

(^)  (^)  {c)  {d\ 


i 


I 


I 


I 


I 


ANSWERS.— SECOND  YEAR. 
Arithmetic. 

MALES. 

1.  I  bushel  is  sold  at  5s.  9d. ; 

•'•  115  :  100::  5s.  9d.  :  5s.  Ans. 

2.  Interest  on  ;f82S  for  time  =jf  1 75; 

•*•  &^l  '  £^^''  I  year 
3i  s  175 

100X175X1  =  6^  years. 
82s  X  3i  33 

2.  (3)  Interest  of  jf  825  for  30  years  at  3I  per  cent. 

100 

.'.  £S66,  5S.  +  /825  =;ti69i,  js.,  the  amount.  Ans. 

3.  Prin.,  29X*^  =  9*f  =  /9i  13    4 
Amt.,;fio5*302o85=    105    6    oj 

.'.  interest  =5      13  12    8} 

£9ii'£i^y'£i3>  I2s.8id. 
3  J  yrs.  :  I  yr. 

4.  1008.  :  ii6s.::  1875s.  :  21s.  9d. 

"^X'^'7?  =  ;gl,l«.9d.  An». 

100  ^   f  ^ 

5.  I I2i  :  zoo ::  ;f  109}  :  prime  cost  of  96  cwt. 

II2j  ^^^' 

.',  the  price  of  i  cwt.  =  ;f97-T-96  =  £it  os.  ojd. 

FEMALES. 

I.  The  least  common  denominator  =  L.  c.  M.  of  denominators 
of  fractions. 
L.  c.  M.  of  27,  24,  6,  15,  5  =  27  X  8  X  S  =  »o8o  L.  C.  D, 


2.  The  problem  may  be  written  thus : — 

8       \8  '  12/        24  24  24  6 

3.  This  problem  =  (L' +  5 X_J5_ 5X2 \  305 

*^  V4       2X19      3X5/228 

=  /il4-i25— 1\3^ 
\4      38      3/228 

=  /627  +  1050— 'S2\  3P5 
V  228  /  228 

=  1525  X  30s 

228X228 

^  465125  ^  g4?353 
51984        5x984 

4.  10^  hours  :  I3{  hours::  27 {  days  : 

i3iX2Jl  ^  7X55X221  ^  85085  ^   6"^^-  days."Ans, 
"^1  72  X  4  X  8         2304       ^  2304     ^ 


io| 


Gramirmf. 


ScDCcnoCa 


(I) 

And  oh  when  passion  rules. 
{Adverbial  sentence,  subordi- 
nate to  (2).) 

(2), 

How  rare  (are)  the  hours. 
(Principal  sentence.) 

(3)    , 

That  fall  to  virtue  s  share. 
(Adjective  sent,  subordincUe  to 
'hours:) 


SubjecL 

Predi- 
cate. 

Comple- 

Exten- 
»oo. 

(And  oh 

when) 

passion 

rules 

... 

■  •• 

the 
hours 

are 
rare 

.« • 

How 

That 

fall 

to  vir- 
tue's 
share 

•«• 

2.  The  conjunctions  of  time  are  : — whcn^  "while,  at,  until,  ere^ 
before^  after. 

Sentences. 

I  will  come  when  I  am  at  leisure. 

I  will  praise  thee  while  I  live. 

As  I  looked  some  one  came  near. 

They  remained  utitil  night  set  in. 

It  will  be  long  ere  you  have  such  a  chance. 

The  truth  wiU  come  out  before  you  have  done. 

After  the  vote  was  taicen,  the  assembly  broke  up. 

3.  The — def.  art  or  dist.  adj.  qual.  evil. 

evil — abs.  noun,  neut.  sing.  nom.  subj.  oi  lives. 

that — simple  rel.  3d  pers.  sing.  neut.  (agr.  with  evil),  obj. 

gov.  by  do, 
men;— com.  noun,  masc.  plur.  nom.  subj.  of  do. 
do — ^3d  pers.  plur.  pres.  ind.  irreg.   trans,  verb,  do,  dza, 

done,  agr.  with  men. 
lives — 3d  pers.  sing,  pres*  ind.  reg.  intrans.  verb  to  live, 

agr.  with  evil, 
after — prep.  gov.  than, 
them — ^3d  pers.  pron.  plur.  masc,  (agr.  with  men)^  obj.  by 

after. 

4.  Notes  of  Lesson. 

ON  transitive  and  intbansitive  verds. 

(i)  Write  on  blackboard  such  sentences  as:  'Tom  strikes i^e, 
d<^.'  'He  ate  the  apple.'  Show  that  strikes  without 
some  object  would  ^ve  an  incomplete  idea;  that  ate 
is  another  verb  requirmg  an  object. 

(2)  Write  also  such  sentences  as  :  '  Tom  runs:    *  He  sings: 

'She  sleeps:  Show  that  runs,  sings,  sleeps,  complete 
the  meaning  in  themselves,  and  do  not  reqmre  an  object. 

(3)  Explain  now  that  transitive  means  a  passing  over  of  the 

action  from  the  subject  to  the  object,  and  that  in- 
transitive means  a  confining  of  the  action  of  the  verb  to 
its  subject 

(4)  Now  may  be  introduced  the  Passive  voice,  which  belongs 

only  to  transitive  verbs. 

Geography. 

I.  See  same  question  fully  answered^  under  Geography  of 
First  Year. 
3.  Notes  op  Lesson* 

(a)  By  '  Europeans '  are  meant  those  British  or  others  from 
Europe  who  are  resident  in  India,  and  serve  the  Governmen*, 
whether  as  soldiers  or  civil  servants,  also  civilians  as  merchants. 

(b)  Calcutta,  situated  on  the  Hooghlv,  a  branch  of  the  Ganges, 
is  the  capital  of  British  India.    Maarcu^  on  the  Coromandtl 
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coast,  on  the  Bay  of  Bengal,  capital  of  the  Madras  Presidency. 
Both  cities  are  unhealthy  during  the  hot  season  from  the 
malaria,  or  noxious  vapours  which  cause  fever. 

(r)  *The  hot  season'  is  the  period  when  the  tropical  sun 
strikes  the  earth  with  almost  vertical  ravs.  The  land  becomes 
parched  and  brown,  the  small  rivers  dry  up,  and  the  heat  is 
almost  unbearable.    It  lasts  from  March  to  Jux^e. 

\/i)  The  heat  is  much  subdued  on  the  hills,  to  which 
Europeans  go  to  regain  their  health.  The  places  most  frequented 
by  invalids  are :  Darjceling^  south  of  Sikkim,  Simla  in  the 
Punjaub,  Mount  Aboo  in  the  Aravulli  range,  Mahabuleshwar^ 
and  the  Neilgherrits, 

History* 

1.  The  Romans  invaded  Britain  under  Julius  Caesar  55  and 
54  B.C.,  but  it  was  not  until  a.d.  43  that  a  footing  was  obtained 
in  the  island,  which  they  held  till  the  withdrawal  of  the  Roman 
legions  in  A.D.  410.  They  conquered  all  the  country  now 
corresponding  to  the  present  England,  Wales  (partly),  and 
Scotland  as  far  as  to  the  line  between  the  Friths  of  Forth  and 
Clyde. 

Nineteen  centuries  ago,  the  Romans  were  the  conquerors  of 
the  then  known  world.  They  were  so  skilled  and  powerful  in 
war,  that  no  nation  dared  withstand  them.  They  were  wise, 
brave,  and  laborious.  Compared  with  the  Romans,  the  Britons 
were  mere  barbarians,  and  to  their  conquerors  they  were 
indebted  for  the  making  of  roads,  the  construction  of  houses, 

Srinciples  of  good  government,  for  a  proper  coinage,  and  the 
evelopment  of  the  wealth  of  the  country. 

2.  The  Norman  Conquest  was  partially*facilitated  bv  Edward 
the  Confessor  introducing  the  French  language  and  customs 
among  the  Saxon  nobility,  thus  forming  a'mction  favourable  to 
William's  government  After  the  battle  of  Hastings,  the 
Norman  and  Saxon  aristocracy  intermarried,  and  thus  con- 
solidated the  new  power. 

3.  Richard  1 1.,  after  being  deposed  by  Henry  Bolingbroke, 
Duke  of  Lancaster,  was  imprisoned  in  Pontefract  Castle,  where 
it  is  supposed  he  met  a  violent  death.  Henry  succeeded  to  the 
throne  as  Henry  I  v.,  and  was  the  first  sovereign  of  the  House 
of  Lancaster  (1399). 

Notes  of  a  Lesson. 

A  DESERT. 

Definition, — A  desert  is  a  barren  tract  of  country,  generally 
covered  with  sand  or  rocks. 

Description, — Covered  with  hot  shining  sand,  which  hurts  the 
eyes  and  bums  the  feet.  No  water.  Hot  winds  sometimes 
arise  called  'sirocco'  and  'simoom.'  Travellers  throw  them- 
selves down  till  the  storms  pass.  Here  and  there  a  fertile  spot 
occurs,  where  travellers  refresh  themselves.  Such  spots  called 
'oases,'  having  water,  green  grass,  and  palm  trees. 

Hoiv  crossed, — The  camel  called  the  'Ship  of  the  Desert.' 
Peculiarly  adapted  for  lone  joumey^s,  from  the  formation  of 
stomach  and  the  hump  of  fat  on  its  back.  Can  close  its 
eyes  and  nostrils  a^inst  the  'hot  wind.'  Travellers  form  a 
caravan  for  protection  against  robbers.  Water  carried  from 
oasis  to  oasis  in  skins. 

Examples  of  Deserts,— Sahara  in  Africa,  the  Stony  Desert  in 
Arabia,  the  Prairies  of  North  America,  Sandy  Landes  of 
France,  the  Maremme  of  Italy,  the  Steppes  of  Siberia. 

Endid. 

I.  Prop.  4,  Book  I. 

Rider,— Ijd  ABC  be  a  triangle.  On  A6, 
BC  describe  the  squares  ABD^  BFGC,  and 
join  AF,  CD.  Then  AF  shall  be  equal  to  CD. 

Since  AB  =  BD  and  CB  ==  BF,  being  sides 
of  squares,  and  since  all  right  angles  are  equal 
to  one  another,  then  the  angle  DBA = angle 
FBC.  To  each  add  angle  ABC ;  then  Uie 
whole  angle  DBC= whole  angle  ABF,  and 
the  sides  containing  these  angles  are  equal, 
each  to  each,  viz.  DB,  BA  respectively  equal 
to  AB,  BF,  and  therefore  by  Prop.  4  the  base 
AF=baseCD.    Q.E.D. 


I. 


Music. 


I 


S 


i 


1 


'exfect4tlu  Imperfect  5th.    Miyorad.        Minor  7th.         Mi^orad. 


2.      {a) 


m 


(") 


(*) 


w 


(rf) 


i 


1 


i 


I 


THIRD  YEAR. 
Pnpil  Teaohen  at  end  of  Third  Year,  if  apprenticed  on,  or 
after,  1st  May  1878 ;  and  Pupil  Teaohen  at  end  of  Fourth 
xear,  if  appxentioed  before  that  date. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  A  gives  B  £62,  17s.  6d.  as  payment  of  a  loan  and 
interest,  at  the  rate  of  3!  per  cent.  The  money  was  lent  jf 
years  before.    What  was  the  amount  of  the  loan  ? 

2.  A  person  has  \  of  a  ship  worth  ;£66oo,  and  insured  for 
91  *2$  per  cent,  of  its  real  value ;  what  amount  of  damage  wotild 
he  sustain  in  case  of  the  ship  being  lost  ? 

3.  £^2$  for  '825  of  a  yearat  8*  25  per  cent  :  find  simple  interest 
and  amount 

4.  At  what  price  per  yard  must  cloth  be  sold  to  |^n  17  per 
cent,  if  bv  selling  109  yards  of  it  for  £^6,  6s.  6d,,  S  per  cent, 
be  gained? 

5.  Divide  ;f  10,000  among  A,  B,  C,  so  that  A  may  have  half 
as  much  again  as  B,  and  B  a  third  as  much  again  as  C. 

FEMALES. 

1.  Find  the  sum,  difference,  product,  and  quotient — the 
greater  being  divided  by  the  less— of  1*015  <^°<i  t>ioi5. 

2.  Find  the  difference  between  6}  half  guineas  and  ^£'3*525 ; 
and  reduce  the  result  to  the  decimal  of  a  crown. 

3.  Add  Si  cwt  to  3*125  qrs. ;  and  reduce  the  sum  to  the 
decimal  of  a  ton. 

Gnunmar. 

1.  Words  or  phrases  attached  to  the  nouns  of  a  sentence  are 
called  enlargements^  attached  to  the  verbs  they  are  called 
extensions.    Give  two  examples  of  each. 

2.  *  Dost  thou  so  hunger  for  my  empty  chair 

That  thou  wilt  needs  invest  thee  with  mine  honours  ? 
Stay  but  a  little  ;  for  mv  cloud  of  dignity 
Is  held  Uom  falling  with  so  weak  a  wind 
That  it  will  quickly  drop.' 

Shakespeare,  Henry  IV, 
(a)  Analyse  the  last  three  lines. 
\b)  Parse  the  words  in  italics. 

(r)  Give  the  meaning  of  the  above  passage  in  your  own 
words,  explaining,  so  far  as  you  can,  the  ngures  and  metaphors. 

3.  What  are  the  Latin  prepositions  that  mean  out  of  from, 
under  i  Give  examples  of  words  in  which  they  occur,  pomting 
out  the  force  of  the  preposition  in  each  case. 

Answer  two  Questions  only ;  but  Nos.  z  and  2  if  you  can, 

1.  Give  notes  of  a  lesson  on  this  sentence : — 

*AU  Europeans,  who  live  in  Calcutta  or  Madras^  escape  to 
the  hills,  if  they  can,  for  the  hot  season,"* 
Arrange  your  notes  under  these  heads  : — 

(a)  Who  are  meant  by  '  Europeans,'  and  why  are  they  in 
India? 

(b)  Where  are  Calcutta  and  Madras  ?  Describe  exactly  the 
situation  of  each. 

(c)  What  is  the  hot  season,  and  what  are  the  causes  of  it  ? 
{d)  What  hills  can  they  go  to?    Name  any  places  in  the 

hiUs. 

2.  Draw  a  map,  showing  the  courses  of  the  Senegal  and  the 
Quorra  or  Niger,  and  the  coast-line  between  their  mouths. 

3.  Describe  the  East  Coast  of  Africa,  and  the  islands  opposite 
to  it 

SECOND  PAPER. 
One  hour  allowed  for  Females,  two  and  a  half  for  Males, 

Endid. 

[All  generally-understood  abbreviations  for  words  may  be 
used,  but  not  symbols  oi  operations,  such  as  — ,  -f-*  X  •] 

I.  If  a  side  of  any  triangle  be  produced,  the  exterior  angle  is 
equal  to  the  two  interior  and  opposite  angles;  and  the  three 
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interior  angles  of  every  triangle  are  together  equal  to  two  right 
angles. 

The  difference  of  the  angles  at  the  base  of  any  triangle  is 
double  the  angle  contained  by  two  lines  drawn  from  the  vertex, 
one  bisecting  the  vertical  angle,  the  other  perpendicular  to  the 
base. 

2.  Equal  triangles  upon  the  same  base  and  upon  the  same 
side  of  it,  are  between  the  same  parallels. 

Point  out  where  the  denwtutration  begins. 

History. 

1.  Explain  the  relations  of  Mary  Stuart  to  the  thrones  of 
Scotlan<C  England,  and  France. 

2.  How  did  Charles  I.  regard  Parliament  ?  What  were  the 
consequences  ? 

3.  Show  the  descent  of  Queen  Victoria  from  James  I. ;  and 
compare  the  extent  of  dominion  of  the  two  monarchs. 

Peonuuiship. 

Write,  in  large  hand,  as  a  specimen  of  copy -setting,  the  word 
VersatilUy, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *  Stirred 
up  by  Dorset^  Buckingham^  and  Morton^  he  conus* 

Compositiofi. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

I.  Simplifya— (^—0— {*—(«— ^)}—[«— {2^— («-"0}]; 
and  show  that 

a+£___ b-^-c         ^__,         x-\'C 

{a^b){x^a)      {a^b){x--b)      (x^a)(x-^b)' 

a.  Find  the  o.  c.  M.  of  «»(^— ^^)  and  l^ab-\^)\ 
3.  Solve  the  equatioBs : — 

(0^^^-^- -8^ 9-44. 

(2)  il+-L_=i?. 
X       I2jr      24 

Music. 

A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Complete  the  following  (by  inserting  the  necessary  sharps 
or  flats)  as  a  descending  and  ascending  diatonic  minor  scale  of 
G  \Sol)»    Mark  the  places  of  the  semitones  : — 

^^     — ~         .■  »■ — lie — ^ 


i 


«^    a    ag 


r:i   g>- 


=ea-^g-t 


-^   fa 


-g»    KJ 


^     ^ 


m 


2.  Write  a  measure,  of  rests  only,  in  each  of  the  kinds  of 
time  indicated  by  the  following  signatures : — 


bgfcfe 


m 


m 


1 


3.  Write  over  each  of  the  following  the  name  of  the  major 
scale,  and  under  each  that  of  the  minor  scale  of  which  it  is  the 
signature : — 


w 


1 


t: 


I 


1 


I 


ANSWERS.— THIRD  YEAR. 
Arithmetic 

MALES. 

1,  Interest  of  ;f  100  for  33  years  at  3  j  per  cent. 

^     .     1825    100      ^511 

16X100X511 

~T82Sx"8""  =  J^56.  Ans. 

2.  Since  875  per  cent,  is  lost,  therefore 

ioo:875::;£66oo:jf577,  los. 
\  of  ;f577,  los.  =;f 82,  los.  Ans. 


;f825x -825x8*25      -  ,     ^ 

3.  Interest  =*  ^^^ ^=£s6'iS^2S 

£     J.    ^' 
=  interests  ^56    3    ©H 
825    o    o 

.*.  amount =;f  881    3    o^  ^.  Ans. 

4.  109  yds.  cost  £46,  6s.  6d. 

I  yd.      ,,  8s.  6d. 

108  :  117  :  :  8s.  6d.   :  9s.  2id.  Ans. 

5.  To  avoid  fractions,  suppose  C  has  3  shares ; 

then  B  „    4 
and  A  ,.   6 


If 


11 


Total,  13  shares. 

So  C  gets  ^  of  ;Cio,ooo  or  ;f 2307,  138.  u%d.  Ans. 

M  ;f3076,  18s.    5^. 
ft  ;f46i5.    78*    ^M- 

FEMALES. 


B 

A   ..    A 


» 


t* 


I. 


(I) 

Sum. 
I  015 
'OIOI5 

1-02515.  Ans. 

(3) 
Product. 

I '015 

'01015 


(2) 
Difference 
1*015 
x>ioi5 

1-00485.  Ans. 

(4) 
Quotient. 

•Oioi5\i*or5/ico.  Ans. 
"i-oii 


507s 
1015 

1015 


•010 


30225. 


Ans. 


£   ^-  d, 

6i  half-guineas =3    8    3 

A3S25  =3  10    6 


Difference  := 


i 


Reducing  2s.  3d.  to  the  decimal  of  5s. 

=  \yi,  =  -45,  Ans. 

3«  5icwts.  =22qrs., 

and  3*125  qrs.  +  22  qrs.  =  25*125  qrs., 
which  reduced  to  the  decimal  of  a  ton 

=      gQ^^  qrs.  =  •3140625.  Ans. 


Examples  of  Enlarge^ibnts. 

1.  (i)  The  queenly  form  is  shattered. 

(2)  The  sound  oftlu  hunters*  horns  is  heaxd. 

Examples  of  Extensions. 

(i)  Sweetly  smiled  the  mom. 

(2)  The  baron  died  in  his  chamber  dull, 

2.  ia) 


Sentence. 


(I) 
Stay  but  a  little.  [Principal, ) 

(2) 

For  my  cloud  of  dignity  is 
held  from  falling  with  so 
weak  a  wind.  {Adverbial 
of  cause  subord.  to  (i),) 

That  it  will  quickly  drop. 
( Adverbial  of  consequence  to 
(2).) 


Con- 
nec- 
tive. 

•  •  • 

Subject. 

Predi- 
cate. 

Com- 

tion. 

•  •  • 

Exten- 
sions. 

(thou) 

Stay 

but  a 
little 

{time). 

for 

my 
cloud 

of 
dignity 

is 

held 

from 
fiOl. 
ing 

with  so 

weak  a 

wind 

(man- 

thflt 

U 

wiU 
drop 

... 

quickly 
(time). 

(b)  //unj;^er-^pres.  inf.  reg.  intrans.  verb  to  hunger. 

dost  hunger — interrog.  form,  2d  pers,  sing,  pres,  indie,  agr. 
vdth  thou. 
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needs — adv.  rood,  invest, 

invest — prcs.  inf.  reg.  trans,  verb  /o  itives/. 

wilt  invest — 2d  pers.  sing.  fut.  indie,  agr.  with  thou, 

stay — reg.  intrans.  verb,  imper.  mood,  2d  pers.  agr.  with 

subj.  thou, 
falling — irrcg.  intrans.  verb  (yW/,  felly  fallen),  pres.  pArt., 

gov.  hyfrom, 
that — conj.  connect,  subord.  clause  with  principal. 

{e)  Are  you  so  anxious  to  get  possession  of  my  position  that 
you  are  already  considering  yourself  entitled  to  the  honours 
which  belong  to  me?  Have  patience  a  short  time  longer,  for 
I  shall  soon  be  obliged  to  lay  aside  my  authority  for  want  of 
supporters. 

Notes. — 'Hunger  for  my  chair' — ^a  metaphorical  expression 
taken  from  the  anxiety  of  a  hunejy  person  to  get  food. 

•Chair* — metonymy  for  'office;*  a  similar  expression  to 
'desiring  the  throne ' — that  is,  *  wishing  to  be  king.' 

'Invest  thee  with  mine  honour*— a  metaphor  taken  from  the 
ceremony  of  clothing  a  person  in  robes  of  office. 

"For  my  cloud  of  dignity,*  etc. — a  metaphor  taken  from  the 
fact  that  the  clouds  are  supported  by  the  atmosphere,  which 
carries  them  until  they  become  too  dense,  when  they  descend 
as  rain. 

'Stay  but  a  little'— an  implied  metaphor,  equal  to  'Control 
yourself.' 

-*    ^^.^.  ^^^m  *..*^r  -.  i  Hcct,  to  cast  out  of. 
3«  ^om^JT  means  tfM/<y,  asi-''..*  .r 

^        ^  )  ^JP-iract,  to  draw  out  of. 

!a-vert,  to  turn  from, 
a^-duct,  to  lead  from, 
o^j- tract,  to  draw  from. 

•«A  «..v^  «c  i  /«^-way,  a  road  under. 

suo  „  under,  as  j  j^^.j^act,  to  draw  from  under. 

Geography. 

r.  See  same  question  anstuered  in  Geography  of  *  Second  Year,* 
3.  The  east  coast  of  Africa  extends  in  a  north-easterly  direc- 
tion  from  Delagoa  Bay  to  the  Guif  of  Aden.  The  principal 
projections  occur  at  C.  Corrientes^  the  town  of  MoMambique, 
C,  DelgadOf  and  C.  Gitardafui,  The  openings  in  the  coast  are 
Sofala  Bay  and  the  Bight  of  Zanzibar,  The  coast  is  alluvial, 
with  mountains  in  the  interior.  The  only  river  of  any  im- 
portance is  the  Zambesi.  The  political  divisions  are  Sofala, 
Motandfique^  Zanzibar,  Ajan,  and  Somali.  The  towns  on  the 
coast  are  Inhambane,  Sofala,  Quilamane,  Mozambique,  Zanzibar 
on  an  island,  and  Magadoxa,  Off  the  coast  is  the  large  island 
of  Madagascar,  with  its  capital,  Tananarivo.  It  is  a  beautiful 
island,  with  lofty  mountains  in  the  interior,  and  is  separated 
from  the  mainland  by  the  Channel  of  Mozambique.  The  other 
islands  are  Bourbon,  ch.  town  St.  Denis ;  Mauritius,  ch.  town 
J^rt  Louis  (belongs  to  Britain) ;  Comoro  Isles,  north  of  Mada- 
gascar ;  Socotra,  isle  near  C.  Guardafui ;  the  Seychelles  and 
Amtranie  Islands  belong  to  Britain,  and  lie  out  in  the  Indian 
Ocean,  opposite  Zanzibar. 

Eadid. 

1.  Prop.  31,  Book  I, 

Rider. ^\jt\.  ABC  be  a  triangle.  From  B  let  fall  the  per- 
pendicular BD,  and  bisect  the  angle  ABC  by  the  straight  line 
BE.  Then  the  difference  of  the 
angles  BAC,  ACB  shall  be  equal 
to  twice  the  angle  DBF.  Now, 
since  the  angles  DAB,  ABD  are 
together  equal  to  a  right  angle,  and 
that  DCB,  GBD  are  also  equal  to 
a  right  angle;  .'.  DAB,  ABD  are 

3nal  to  the  angles  DCB,  DBC 
ken  together.  Add  D  BE  to  these 
equals,  and  then  the  angles  DAB, 
ABD,  DBE  =  angles  DCB,  DBC,  DBE  taken  together,  or 
DAB,  ABD,  DBE  together  =  angles  DCB,  CBE,  and  twice 
angle  DBE.  But  ABD,  DBE  together = half  angle  ABC 
=  CBE ;  .  •.  the  remaining  angle  DAB  =  angle  DCB  and  twice 
DBE- that  is,  the  angle  DaB  is  greater  than  DCB  by  twice 
the  angle  DBE.     Q.E.D.  ^ 

2.  Prop.  39,  Book  I, 

Histofy* 

I.  Mary  Stuart,  daughter  of  James  v.  of  Scotland,  succeeded 
him  as  Queen  of  Scots.  She  wps  the  mnd-niece  of  Henry 
Till.,  and,  setting  Elizabeth  aside,  she  had  the  best  claim  to 
the  throne  of  England.  As  the  wife  of  Francis  II.  she  was 
Queen  of  France. 

vol-  I. 


2.  Charles  I.  re^rded  Parliament  merely  as  an  assembly  at 
his  service  for  raising  money.  His  own  words  respecting  Par- 
liament were :  '  Parliaments  are  altogether  in  my  power  for 
their  calling,  sitting,  and  dissolution ;  and  therefore  as  I  find 
the  fruit  of  them  to  be  good  or  evil,  they  are  to  continue  or  not 
to  be.*  His  obstinacy  led  to  civil  war,  and  to  his  own  execution 
(1649). 

3.  The  descent  of  Queen  Victoria  from  James  i.  is  best  seen 
from  the  following  genealogical  table : — 
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At  the  time  of  James  i.  the  British  Empire,  besides  the 
British  Isles,  included  only  small  portions  of  the  continent  of 
N(>rth  America;  but  now  the  British  Empire,  besides  the 
British  Isles,  includes  possessions  in  Europe  with  an  area  of 
1 20, OCX)  sq.  miles ;  in  India,  an  area  nineteen  times  that  of  Great 
Britain ;  in  Ceylon,  an  area  half  that  of  England ;  in  Australia 
and  New  Zealand,  an  area  equal  to  Europe  ;  in  North  America, 
an  area  30  times  that  of  Great  Britain ;  in  the  West  Indies, 
Honduras,  and  Guiana,  an  area  exceeding  that  of  Great  Britain  1 
in  South  Africa,  an  area  four  times  that  of  Great  Britain ;  and 
in  West  Africa,  an  area  equal  to  half  that  of  England. 

Algebra. 
I.  {a)  fl  — (*  — f)_{^  — a(a  — f)}— [a_{2^— (a~f)}J 

=a  —  b'-c — i-4-tf  —  c  —  [a  —  2^  +  tf  —  e] 

=a  —  b-^-c — b-{-a — c — a-^2b — a-|-r=r.  Ans. 

{b)  Reducing  to  a  common  denominator,  we  get 

{a+c)(x--b)-^{b+c)(x-a) 

^a^b){x-a){x^b) 
_(ax'\-cx  —  ab  —  be)  —  (bx-{-cx — ab  —  ac) 

{a--b){x--a)(x^b) 
_jax'\-ex — ab  —  be — bx  —  fx-f  g^+gf 

{a^b){x-a){x^b) 
=    <"^ — bx-^-ae  —  bc    _    {a  —  b)x+(a  —  b)c 

(a-^b)  {x  —  a)  (jr  — ^)-(a  — ^)  (a:  — «)(*— fl 
_       (a^i)(x-i-c) 

{a-b){x--a)(x  —  b)' 
and  after  cancelling  by  (tf  —  ^)  =  (;,.— ^H^— ^/ 

2.  (i)  «»(^«  — *V)=a»<^(^»— ^=«(tfV)(^+r)(*— ^). 

(2)  i^(ab  +  ac)*=a*i9{b  +  c)*=b(a^b^)  {b+c)  (b  +  e)i 
and  therefore  the  G.  c.  M.  —a^b^b+e),  oraflb^+t^b^. 
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3/  (i)  Multiplying  by  '5,  we  get 

7.-I  — 3ar— •j|jr=472. 
By  txanspoBing,  7  *  i  —  4  7  2:=  3  •4jr, 

a-38=3-4r, 
*=7. 

(2)  Reducing  to  common  denominators,  we  get 

288  +  2=29^, 
x=io. 


Music 


I. 


•fe==-=^^    r^  b^^^^^    ^  II  ^_^e^^bi^ 


2. 


i^ 


y     !>* — r 


g 


i      H 


S 


3|=^ 


I 


g 


P  Major.  A  flat  Major.  E  Major. 


G  Major. 


m 


1 


1 


D  Minor. 


F  Minor.         C  sharp  Minor.  E  Minor. 


FOURTH  YEAR. 

Papil  Teachen  at  end  of  Fourth  Tear,  if  apprenticed  on,  or 
after ^  1st  May  1878 ;  and  Pnpil  TeachexB  at  end  of  Fifth  Tear, 
if  appxenticed  before  that  date. 

FIRST  PAPER. 

Three  hours  and  a  hat/allcwej. 

Arithmetic 

MALES. 

1.  3  persons  rent  a  piece  of  land  for  £fiOy  los.  The  first  puts 
in  5  sheep  for  4}  months,  the  second  8  sheep  for  5  months,  the 
third  9  sneep  for  6^  months;  what  share  should  each  pay  of 
the  rent? 

2.  Compare  the  incomes  to  be  derived  from  investing  ;£'35oo 
in  the  3}  per  cents,  at  98,  and  ^£'3995  in  the  same  stock  at  99}. 

3.  If  teas  at  2s.  9d.,  3s.  3d.,  2s.  4d.  respectively  be  mixed 
in  equal  quantities,  and  the  mixture  be  soid  at  16  guineas  per 

•cwt.,  what  will  be  the  gain  orjoss  per  cent.  ? 

4.  What  percentage  on  4^  1,000, 000, 000  is  Vi  12  X  V 175  ? 

5.  Find  two  decimal  fractions  together  equal  to  ^^,'and  such 
that  one  shall  be  -f^  of  the  other. 

FEMALES. 

'I.  "What  sum  of  money  will  amount  to  ^^256,  los.  in  4  years 
at  3|  per  cent,  simple  interest  ? 

2.  If  a  man  can  travel  198  miles  by  railway  for  ;f2,  9s.  6d., 
how  far  at  the  same  rate  of  charge  on-^ht  he  to  be  carried  for 
£%,  OS.  lojd.  ? 

3.,  The  piice  of  a  work  which  comes  out  in  parts  is  ^"2, 
i6s.  8d.,  but  if  the  price  of  each  part  were  13d.  more  than  it  is, 
the  price  of  the  work  would  be  £Zi  7=*-  6d.  How  many  parts 
.are  there  ? 

4.  Divide  ;f  11,000  among  4  persons,  A,  B,  C,  D,  in  the 
proportions  of  J,  ^,  j,  and  \. 


Granunar. 


J, 


*  And  to  a  pleasant  grove  I  'gan  to  pass 
•.  Long  ere  tne  brighte  sun  uprisen  was  ; 
In  which  were  oakes  great,  straight  as  a  line, 
Under  the  which  the  grass,  so  fresh  of  hue, 
Was  newly  spmng;  and  an  eight  foot  or  nine 
Every  tree  well  from  hisfellorio  greti*. 
With  branches  broad,  laden  with  leaves  new, 
That  sprangcn  out  against  the  sunne  slieen ; 
Some  very  red  ;  and  some  a  glad  light  green  ; 
Which,  as  me  thought,  was  a  right  pleasant  sight.' 
Chaucer,  The  Flower  and  the  Leaf, 

(a)  Notice  any  points  in  which  the  English  of  the  above 
passage  differs  from  modem  English. 

(b)  How  many  sentences  arc  there  in  it,  and  by  what  means 
are  they  connected  ? 

{c)  Name  the  particular  kind  of  sentence  to  which  each 
belongs. 

(</)  Parse  the  words  in  italics. 

2.  Give  the  origin  (old  English  derivation)  of  the  following 
words  : — <fught,  must,  durst ;  and  of  better,  worst,  least,  cumiing.    \ 


Gcograpllj. 

1.  Give  notes  of  a  lesson  on '  Central  America,*  and  illustrate 
it  by  a  map. 

2.  Describe  fully  the  Indian  Ocean,  with  the  seas,  gnlfr,  and 
bays  connected  with  it,  its  chief  currents  and  periodical  winds. 

SECOND   PAPER. 
One  hour  allcwed  for  FemedeSt  two  hours  and  a  half  for  Modes, 

Histoiy. 

1.  What  families  have  occupied  the  throne  of  England  since 
1066,  and  from  what  countries  did  they  severally  spring  ? 

2.  Mention  the  chief  foreign  possessions  of  the  British  Crown, 
and  tell  when  they  were  severally  acquired. 

3.  Give  some  account  of  the  chief  manufactures  of  England. 
Tell  in  what  parts  of  the  kingdom  they  are  now  carried  on,  and 
point  out  any  changes  which  have  taken  place  in  this  respecL 

Penmanship. 

Write,  in  laige  hand,  as  a  specimen  of  copy^setting,  the  word 
Versatility, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *  Stirred 
up  by  Dorset^  Buckingham,  and  Morion,  he  comes* 

Composition. 

Write  an  fcssay  on  The  difference  between  TrcuUs  and  Pro^ 
fessions, 

Ettdid. 

(The  only  abbreviation  allowed  for  *the  square  on  AB^  is  '  sq, 
on  AB,*  anid  for  '  the  rectangle  contained  by  AB  and  CD,*  *  reel, 
AB,  CD.*) 

1.  Upon  the  same  base,  and  on  the  same  side  of  it,  there 
cannot  be  two  triangles  that  have  their  sides  which  are  terminated 
in  one  extremity  of  the  base,  equal  to  one  another,  and  likewise 
those  which  are  terminated  in  the  other  extremity. 

2.  If  a  straight  line  be  divided  into  two  equal  parts,  and  also 
into  two  unequal  parts ;  the  rectangle  contained  by  the  unequal 
parts,  together  with  the  square  on  the  line  between  the  points  of 
section,  is  equal  to  the  square  on  half  the  line. 

3.  If  from  the  right  angle  of  a  right-angled  triangle  lines  be 
drawn  to  the  opposite  angles  of  the  square  described  on  the 
hypotenuse,  the  difference  of  the  squares  on  these  lines  is  equal 
to  the  difference  of  the  squares  on  the  two  sides  of  the  triangle. 
[Use  II.  12.] 

Alg^ehra. 

1.  Reduce  to  the  lowest  terms   ^•\"'       ^T^""^- 

I2jr»— 5j:>-f  4a:— 4 

2.  An  express  train  leaves  London  for  Manchester  (188  miles) 
at  9  A.M.,  travelling  40  miles  an  hour;  a  slow  train  leaves 
Manchester  for  London  at  1 1  A.M.,  travelling  20  miles  an  hour ; 
when  will  they  meet  ? 

3.  Solve  the  equations  : — 

(I)    l7x— i6ys=42. 

I  5^+ ITT  =  30- 

^'      I— x«     8     I— X     i+y 

Mensuration. 

1.  Find  the  length  of  a  circular  arc  whose  radius  is  20  ft.  9 
in.,  and  which  contains  an  angle  of  15^  9'. 

2.  The  sides  of  a  triangle  are  13  ft.,  15  ft.,  18  fl. ;  find  the 
two  parts  into  which  the  greatest  side  is  divided  by  the  per- 
pendicular from  the  opposite  angle. 

Music 
A  quarter  of  an  hour  alloioedfor  this  paper, 

1.  Write  the  upper  tetrachord  of  E  {Mi)  minor  in  every  form 
with  which  you  are  acquainted.  Mark  the  places  of  the  semi- 
tones, and  augmented  intervals. 

2.  Write  under  each  of  the  following  pairs  of  notes  the  name 
and  quality  (major,  perfect,  diminished,  or  other)  of  the  interval 
it  forms : — 


i 


-1^ 


1: 


ife: 


Jaai: 


I 


I 


3.  Write  the  following,  at  the  same  pitch,  on  the  bass  stave : — 


^ 


q= 


"w* 


i 
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ANSWERS.— FOURTH  YEAR. 


Arithmetic. 


MALES. 


I.       5  ilwep  for  4i  months  =  i  sheep  for  22)  months. 

0       »       5       f»      =  I        >t       40 
9        »       64      „      =1        „        58! 


Total,     121    months. 
The  proportions  are  therefore 

121  months  :  22}  ::;f6o,  los.  :  £11^  5s.  Ans. 
121  „  :40  ::;f6o,  105.  :;£'20,  os.  Ans. 
Z2I      „      :  58i::;f6o,  los.  i  £2%  5s.  Ans. 


;f 98    :  ;f  3500  •  ^  ;f 3l  •'  £^^S  =  fi^s*  income. 
;f99j  !  ;£3995  ••  ;f  34  s  £H^  =  second  income. 


J. 

d. 

1st  tea  costs  2 

9 

2d       „        3 

3 

3d       .,        2 

4 

therefore  the  3  lbs.  cost  8    4  when  mixed, 

X  lb.  costs  2    9^  on  an  average. 

112  lbs.  sell  at  £16^  168.,  or  i  lb#  selU  at  3s. 
There  is  therefore  a  gain  of  2]d.  per  lb. 

2S.  9|d.  :  2} ::  jf  100  : 8  p.  c.  gain. 


V112  X  17s  =  V19600  =  140, 


4^1,000,000,000  =3 1000. 
The  question  is,  If  1000  gain  140,  what  will  100  gain  ? 

1000  :  140  :  100::  14.  Ans.     . 

5.  There  are  15  parts  in  the  one  number, 

and    I  part  in  the  other, 

or  16  parts  in  both. 
Therefore  16  :  15 ::  i>s  :  iV  =^  '0625.  Ans. 
16  :    I ::  ^  :  Tiv=  *004i(S.  Ans. 

FEMALES. 

1.  £100  amounts  to  £1 14  in  given  time  and  at  given  rate ; 

therefore  ;^II4  :  ;f  ioo::£256,  los.  :  £22$,  Ana. 

2.  £2,  9s.  6d.  :  £%,  OS.  loid. ::  198  miles. 

3.  Price  of  work  =r;f  2  x6    8 

J3d.  more  on  each  part  would  make  the  price = j£3    76 

Difference  on  whole  sEj^o  10  10 

•*.  number  of  parts  X  13  ==  i3od., 

130^-13=10.  Ans. 

^.  A*s  proportion  =  ),  or  30  sixtiethsi 

B's  „        =i  „  20 

C's         „        =i  „  IS 


II 


77 


II 


£         £    s,     d. 
77  :  30::  11,000  :  4285  14    34.  A's. 
77  :  20::  11,000  :  2857    2  109.  B*s. 
77  :  15::  11,000  :  2142  17     i4.  Cs. 
77  :  12::  11,000  :  1714    5    ^.  D*$. 


Grammar. 

^  T,  {a)  In  the  given  lines  the  following  may  be  noted  as 
diffeient  frpm  modern  English  : — 

*  *gan;  -/  in  brighii;  up  joined  to  risen;  is  in  oahis ;  the 
joined  to  which;  an  eight  foot  or  nine;  accent  on  second 
syllable  of  every;  well  from  his  fellow ;  his z:^  its;  -is  in 
h'Ofuhit  and  leavls ;  -en  accented  in  laden;  -en  in  sprangen ; 
-4  in  sunni;  accent  on  a. 


(k)  and  (4  au»y  b^: answered  together,  thus": — ' 
( I )  *  And  to  a  pleasant  a  grove  I  *gan  to  pass. '   A  principal sent^ 
<2>  '  Long  ere  the  br^hte  sttn  uprisen  was.**    Suiord,  adv.  sent, 
modifying  (i),  connected  by  long  ere. 

(3)  *In  which  were  oakes  great  (ami)  straight.'     Adj,  tent. 

qual.  grwe^  connected  by  in  which, 

(4)  'As  a  line  (if  strajghty    AdiK  scut,  subord.  to  (3),  oon* 

nected  by  as, 
(5) '  Under  the  which  the  grass-  so  fresh  of  hue  was  na^y 
sprung.'    Adf  sent,  subord.  to  (3),  quaL  oakis,  connected 
by  under  the  which. 

(6)  *  And  (at)  an  eig^ht  foot  or  nine,  every  tree  well  from  his 

fellow  grew,  with  branches  broad,  laoen  with  leaves  new.' 
A  suknd,  sent,  connected  with  the  former  by  and. 

(7)  'That  sprangen  out  against  the  sunne  sheen.*    Adj.  sent, 

subord.  to  (6),  qual.  Uapis,  connected  by  that, 

(8)  '  Some  {were)  very  red.'    Principal  smt.^  connected  by  and 

with  foregoing  sent. 

(9)  '  And  some  (were)  a  glad  light  green.'    Principal sent.^  con- 

nected with  (8)  by  and. 

(10)  '  Which  was  a  right  pleasant  sight*    Equal  to  a  principal 

sent.,  co-ord.  with  former  sentences  by  and. 

(11)  'As  me  thought.'    Intetyectional, 


(d) 


Parsing. 


ere — conjunctive  adv.,  introducing  subord.  sent. 

uprisen — complete  part,  of  irreg,  verb  uprise^  uprose,  uprisen, 

qual.  sun. 
sprung— complete  part,  of  irrcj.  verb  spring,  sprang^  sprung^ 

qual.  grass. 
an^^co-ordinating  copul.  conJ4 
an — art.  indef.  or  adj.  qual.  the  idiomatic  expression  ei^hi  foot 

or  nine,  equal  tool  a  distance  of  eight  or  ninefeit. 
every — distrib.  adj.  qual.  tree, 
tree— com.  noun,  neut  sing.  nom.  subj.  oigrew. 
fcv//— adv.  mod.  the  phrase  y^/r«  his  fellow, 
from — prep.  gov.  fellow, 
his — pronom.  adj.  poss.  (^d\.  fellow  (s^its). 
fellow — com.  noun,  neut.  sing.  obj.  hy  from. 
^/w— intrans.  verb  irreg.  grow,  grew,  grown,  indicative  mood, 

past  tense,  3d  pers.  sing.  agr.  with  tree, 
me  thought — a  species  of  impers.  verb  equal  to  it  seemed  to  me. 

2. 

ought,  though  now  used  as  .a  present,  is  really  the  past  tense  of 
the  verb  *  owe '  in  its  old  sense  of  *  have,' '  possess.' 
must — derived  from  moste,  past  of  CXE.  pres.  mot. 
durst— \s  a  present  as  well  as  a  past  derived  from  {dearan),  dyrst. 
better — from  O.E.  betera  (from  betan,  to  grow  well). 
worst — from  wyrst  (jveor,  a  lost  positive). 
least— from  last. 
cunning — from  cunnan,  to  know  or  be  able. 


I« 


Geography. 

Notes  of  a  Lesson  on  Central  America 


Description  and  Situation, — Central  America  consists  of  a 
long,  narrow,  and  irregular  strip  stretching  from  Mexico  to  the 
narrowest  part  of  the  Isthmus  of  Panama. 

Size. — ^About  900  miles  long,  and  from  70  to  35o^miles  broad. 

Physical  Features. — The  mountAinsof  three  groups— the  Hon- 
duras and  Nicaragua  group,  the  Costa  Rica  group,  and  the 
Guatemala  group ;  some  volcanoes  in  latter.  Centre  of  country 
a  lofty  table-land,  with  a  temperate  climate  ;  the  coast  low,  hot, 
and  unhealthy.  Rivers  of  little  consequence.  The  soil  is  very 
fertile. 

Products. — Indigo,  cochineal,  mahogany,  d;c-'.voods,  sugar^ 
and  cotton. 

The  chief  industries  are  agriculture,  mining,  and  .  cutting 
mahogany  and  other  woods  for  exportation. 

Divisions, — Guatemala,  San  Salvador,  Honduras,  Nicaragua, 
and  Mosquito  Coast,  Costa  Rica,  and  British  Honduras.  Towns. 
—New  Guatemala,  San  Salvador,  Leon,  San  Jose,  and  Balize. 

Population. — Nearly  three  millions,  consisting  of  Indians, 
Spaniards,  and  a  mixed  race. 

Government. — Except  in  British  Honduras—a  British  colony 
— the  form  of  Government  is  republican,  each  of  the  five  states 
being  independent. 

Religion, — Roman  Catholic  ;  other  Churches  tolerated. 

Map  should  be  drawn  on  bLickboard. 

2.  The  Indian  Ocean,  south  of  Asia,  extends  from'.Africa  to 
Australasia,  length  4500  miles,  breadth  4500  miles.     It  is  cleft 
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into  two  parts  by  India,  which  parts  are  called  the  Arabian  Sea 
and  the  Bay  of  Bengal.  With  the  former  are  connected  the 
Red  Sea,  Gulf  of  Aden,  Persian  Gulf,  Gulf  of  Oman,  Gulf  of 
Cntch,  and  Gulf  of  Cambay ;  with  the  latter,  Gulf  of  Manaar 
9ild  Gnlf  of  Martaban.  Its  basin  is  very  important,  being  the 
whole  of  India  and  Burmah,  including  the  great  rivers  Indus, 
Ganges,  Brahmapootra,  and  Irrawad^,  as  well  as  the  Tigris, 
Euphrates,  and  the  Zambesi.  It  contains  coral  reefs  and  islands. 
Its  most  striking  feature  lies  in  its  periodical  winds,  called  mon- 
soons^  which  are  as  useful  as  trade-winds,  and  have  a  great  effect 
on  the  climate  of  India.  They  blow  from  east  to  west  from 
November  to  March,  but  from  April  to  October  from  south-west. 
The  Indian  Ocean  is  also  exposed  to  tornadoes  and  to  cyclone 
waves.  The  main  current  starts  from  the  Bay  of  Bengal,  sweeps 
psst  Ceylon  and  the  Seychelles  Islands,  and  between  Africa  and 
Madagascar  to  the  Cape  of  Good  Hope.  There  it  is  suddenly 
checked,  and  turned  to  the  south-west. 

3.  The  great  manufactures  of  England  are  those  of  woven 
and  felted  materials,  and  metals  or  hardware ;  and  of  these  cotton, 
wool,  and  iron  are  by  far  the  most  important.  Next  in  import- 
ance are  the  manufacture  of  leather,  silk,  linen,  glass,  and 
earthenware.  The  various  manufactures  of  beer,  spirits,  soap, 
etc,  employ  a  great  number  of  persons. 

Cotton  manufacture  has  its  chief  seat  in  Lancashire,  Cheshire, 
and  the  neighbouring  counties.     Manchester  is  the  centre. 

WoolUn  manufacture  has  its  chief  scat  in  the  West  Riding  of 
Yorkshire,  with  Leeds  as  centre.  Broadcloths  are  made  in 
Gloucester  and  Wilts.  Carpets  are  made  in  Yorkshire,  and  at 
Kidderminster.  Flannels  are  manufactured  in  Wales,  chiefly 
in  Montgomeryshire. 

Silk  manufacture  is  carried  on  in  London,  and  also  in  Cheshire 
and  Lancashire. 

lAnen  is  not  very  important,  but  the  town  of  Barnsley,  in  the 
West  Riding,  is  its  chief  seat. 

The  iron  and  hardware  manufacture  has  its  chief  seat  in  the 
south  part  of  Staffordshire,  in  Shropshire,  Derbyshire,  and  the 
West  Riding  of  York. 

The  leather  manufacture  has  its  chief  seat  in  the  counties  of 
Northampton  and  Stafford,  and  in  London. 

Earthenware  is  made  in  the  north  of  Stafford,  in  the  district 
called  the  'Potteries.' 

SUA  used  only  to  be  made  at  Spitalfields.  H^collen  used  to 
be  manufactured  onl^  at  Worsted  in  Norfolk. 


History. 

I.  The  families  that  have  occupied  the  throne  of  England 
from  1066  are  : — 


<i)  Norman  line  from  France. 

(2)  Plantagenet     ,,     Anjon  in  France. 

<3) 


Lancastrian 

(4)  Yorkist 

(5)  Tudor 

(6)  Stuart 

(7)  Orange 

(8)  Hanover 


It 
M 
»> 


England. 


»9 


It 

Scotland. 

Holland 

Germany. 


2.  The  chief  foreign  possessions  of  the  British  crown  are : — 


N.  America — 

Canada^ 
Sova  Scotia  f 
New  Brunswick,    . 
Brit,  Columbia^     . 
Newfoundland^ 

Australia — 

New  S.  IVales, 
Fictoria, 
S.  Australia, 
fV,  Australia, 
Queensland,  . 
New  Zealand, 

S.  Africa — 

Cape  of  Good  Hope, 

Naiai,\ 

Ifaurititts,    . 

fVest  Coast  Settlements, . 


acquired  1759-60. 
1760. 

1784. 

1758. 
160S. 


ft 
t» 


tt 


»» 

)» 
)t 


1788. 
1836. 


9* 


tf 


tt 

It 


1859. 
1839. 


1806. 
1824. 
1810. 

163J-73- 


Asia — 

India,  , 
Ceylon, 


West  Indies  and  S.  America— 

Jamaica,       • 
Bahamas, 
Barbadoes,     . 
Trinidad, 
Brit.  Guiana, 
Hondurcu,     . 

Europe — 

Gibraltar, 

Malta, .... 

Cyprus,         ... 


acquired  1 757. 
1796. 


If 


>t 
f  I 
•• 

ft 

99 


»» 
it 


1655. 
1629. 
1625. 
1787. 
I8I4. 
1670. 


1704. 

i8oa 
1878. 


CompositioiL 

THE  DIFFRRENCB  BETWEEN  TRADES  AND  PROFESSIONS. 

In  defining  the  difference  between  a  trade  and  a  profession,  it 
may  be  stated  that  the  former  is  a  handicraft  occupation,  and  the 
latter  an  occupation  depending  chiefly  on  study  and  learning. 
The  professions  are  acc^uired  by  long  and  laborious  application 
at  scnools  and  universities,  under  professors  specially  eminent 
for  their  knowledge  of  certain  branches  of  learning ;  while  a 
trade  may  be  acquired  in  a  workshop  or  some  technical  school, 
under  practical  roasters  who  have  gained  their  skill  by  experience 
in  a  special  line  of  business.  In  the  case  of  a  trade  a  certificate 
of  competency  is  very  valuable,  and  sometimes  necessary  ;  but 
to  follow  out  a  profession  a  diploma  of  a  high  order  is  absolutely 
required.  The  different  kinds  of  trades  are  almost  innumerable, 
and  fall  under  the  general  term  skilled  labour.  But  professions 
are  comparatively  lew  on  account  of  the  time,  labour,  and  money 
needed  for  mastering  them ;  they  are  almost  all  comprised  under 
these  heads,  the  medical,  legal,  and  clerical  professions,  which 
are  sometimes  called  briefly  the  learned  professions. 


Euclid. 

1.  Prop.  7,  Book  I. 

2.  Prop.  5,  Book  II. 

3.  Let  A  DEC  be  a  square  described  on 
the  hypotenuse  of  the  triangle  ABC,  hav- 
ing B  a  right  angle,  and  join  BD,  BE. 
Then  the  difference  between  the  squares 
on  BD,  DE  shall  be  equal  to  the  difference 
between  the  squares  on  BA,  BC. 

llirough  B  draw  GBF  parallel  to  AC, 
and  meeting  DA,  EF  produced  in  G  and 
F.     Then  BG,  BF  arc  perpendiculars  let  »' 
fall  from  B  on  the  bases  DA,  EC  produced, 
and  therefore  (by  II.  12), 

The  square  on  BE  =  square  on  EC,  square  on  CB  and  twice 
rectangle  EC,  CF. 

But    EC  =  AD    and    AG  =  CF,  being    opposite    sides    of 
parallelograms;  and  therefore  by  substitution,  square  on  BE 
=   square   on    DA,   square   on   CB,    and   twice    rectangle 
DA,  AG. 

Now  square  on  BD  =  square  on  DA,  square  on  AB,  and 
twice  rectangle  DA,  AG ;  therefore  the  difference  of  square 
on  BE  and  square  on  BD  is  equal  to  the  difference  of  square  on 
CB  and  square  on  AB. 


Algebnu 

1.  Dividing  by  G.  c  M.  3*  — 2, 

the  lowest  terms  =  3f^t^^£-"t*. 

4x"-f-4r-f-2 

2.  Let  X  ■>  time  in  hours. 

But  by  the  time  second  train  starts,  the  first  is  So  miles  00 
the  way ;  therefore  the  equation  is 

40x4-2Kxr=  108, 
6ar=  108, 
X  =  I  hour  48  minutes ; 

that  is,  they  meet  i  hour  48  minutes  after  11,  or  12  Bunutes  to  r. 
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3.  (i)        ^x^  i6y  =  42,  or  35*—  8qy  =  210 
54?+ 17^  =  30,  or35jr+ii9>  =  2io 


By  subtracting,        —  igi^jr  =     o 

^=     o  Ans. 

Therefore,  by  substituting  o  for  j', 

35X  — 0  =  210, 

x  =  6,  Ans. 

{2)  Multiplying  both  sides  of  equation  by  8(1  — Jr)*,  and 
taking  care  to  change  signs  when  the  fractions  have  the  negative 
sign,  we  obtain 

_8  — 7  +  7jr*  =  8+&r  — 8  +  8x. 

Transposing, 

7;ra_-8jr—8x  =  8  —  8  +  8  +  7. 

Cdlecting, 

74f«— ldr=  1$, 

orx«-!^;.  =  LS. 
7         7 

Completing  square, 

x«— !?x+^  =  155  +  ^  =  !^ 
7    ^49       49      49       49' 


Taking  root, 


8 


^=+13, 


jT  =  3    or  —  ^.  Ans. 
7 


Mcnsontioii* 


22 


1.  Circumference  of  circle  =  249  in.  X  2  X  —  =  1565  in. ; 

7 

therefore  360*  :  15'  9'::  13  ft.  5  in. 
or  21600' :  909'   ::  1565  in. 

209X1565  =  65-86  in.  =  5-488  ft.  Ans. 
21600  ^  ^^ 


2.  This  is  readily  solved  by  Euclid  1 1.  13. 

Let  a^  be  the  triangle  with  sides  as 
given.  From  a  let  fall  perpendicular  ad, 
and  let  x=distance  M,  Then  sauare  on 
Of  +  2  recL  c& .  ^=  square  on  cd  +  square 

Ori5«-{-2Xi8xjf=i8«+i3», 

225  +36jf=3*4+ 169. 
36jf=268, 

therefore  one  part  =  7|  ft.,  and  the  other  =io|  ft. 


^d2» 


Music. 


I. 


m 


za 


*=: 


I 


^      CJ 


M 


I 


HHgiiJZ] 


Bimiiushed  4th.    DiminithaH  7th.    Augmented  (kh.     Augmented  sd. 


3. 


f  f  fzr   p.  ir  ^f  f  [^ 


I 


$uilicatiom(  9&ecei&eli. 

Algebra— 
(i)  Algebraic  Difficulties  Simplified.    Stewart. 

Arithmetic— 

(1)  Sonnenschein  &  Nesbitt*s  Arithmetic.     Sonnenschein  ft 

Allen. 

(2)  Sonnenschein  &  Nesbitt*s  ABC  of  Arithmetic.     Sonnen- 

schein &  Allen. 

(3)  Class-Book  of  Mental  Arithmetic.     Walker  &  Co. 

(4)  Oxford  and  Cambridge  Examination  Papers.     Stewart. 

Botany— 

(i)  Text-Book  of  Botany.     Sonnenschein  &  Allen. 

(2)  Botanical  Schedules.     Sonnenschein  &  Allen. 

(3)  Plants,  etc.,  by  C.  Baker.     Systematic  Bible  Teachen' 

Depot 

Drawing:— 

(i)  Brown's  Freehand  Driwing  Copies.     Walker  &  Co. 
(2)  Lewis's  Perspective  Drawing  Books.     Walker  ft  Co. 

French — 

(i)  De  Fivas!  Guide.     Lock  wood  ft  Co. 
(2)  Antoine's  French  Verb  Book.     Hughes. 


Geography— 

(i)  Geographical  Reader.     Standard  II.     Stewart. 

(2)  Roval  Relief  Atlas.     Sonnenschein  &  Allen. 

(3)  Industrial  Geographical  Primers :  Great  Britain  and  Ire- 

land, France,  united  States.     Sonnenschein  ft  Allen. 

(4)  Maps  illustrative  of  Caesar's  Gallic  War.     Sonneiuichein 

ft  Allen. 

(5)  Elementary  Atlas.     Walker  ft  Co. 

(6)  Slate  Paper  Projection  Atlas.     Walker  ft  Co. 

(7)  Slate  Paper  Outline  Atlas.     Walker  ft  Co. 

(8)  Maps  illustrative  of  Csesar's  *  De  Bello  Gallico.'    With 

Handbook.     W.  ft  A.  K.  Johnston. 

History— 

( 1 )  Young  Pupil's  Historical  Remembrancer.   John  Hey  wood. 

(2)  Mangnall's  Historical  Questions.     Hodder  ft  StonghtOD. 

Kinderg^aiten — 

(i)  Number  Pictures  for  Nursery  Kindeigarten.      Sonnen- 
schein ft  Allen. 

(2)  Child  and  Child  Nature.     Sonnenschein  ft  Allen. 

(3)  On  the  Connection  between  Kindergarten  and  School. 

Sonnenschein  and  Allen. 

(4)  Physical  Education  of  Girls.     Sonnenschein  ft  Allen. 

(5)  The  Use  of  Stories  in  Kindergarten.     Sonnenschein  & 

Allen. 

(6)  Wasted  Forces.     Sonnenschein  ft  Allen. 

(7)  Mutter  und  Kose  Lieder.     Sonnenschein  ft  Allen. 

(8)  Froebcl's  System  of  Education.     Sonnenschein  ft  Allen. 

Mentfld  and  Moral  Science— 
(i)  Rvlands*  Psychology  and  Ethics.     Sonnenschein  ft  Allen. 
(2)  Elementary  Notions  of  Logic     Sonnenschein  ft  Allen. 

Natoral  History— 

(i)  Animals:  Their  Nature  and  Use.    By  C.Baker.    System- 
atic Bible  Teachers'  Depot 

Physiology— 
(i)  Man  :  His  Frame  and  Wants.    By  C.  Baker.    Systemalic 
Bible  Teachers'  Depot. 

Political  Economy— 
(i)  Social  and  National  Life.     By  C.  Baker.     Systematic 
Bible  Teachers'  Depot. 

School  Management— 

(1)  Lectures  on  Teaching.    By  J.  G.  Zitch,  M.A.    Cambridge 

Warehouse. 

(2)  The  Teachers'  Handbook.      By  C.  Baker.     Systematic 

Bible  Teachers'  Depot. 

Spelling' — 
(i)  Spelling  and  Dictation  Manual.     Walker  ft  Co. 
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BEAUTIFUL    SPRING. 


Ckeerfiilfy, 
mf 


Words  by  GEORGE  Bennbtt. 
Music  by  T.  Cramfton. 


1st  Treble. 
2d  Treble. 


I.  .We*re  off     to     the  wood-lands  a    -    way, 
a.  The     prim-rose  is    star  -  ring    the      meads, 
3.  Then  come  now,  and  join    the     glad    lays 


To  give  the  first  wel-coroeto  spnng; 
And  vio  -  lets  are  scent-fng  the  breeze ; 
That  her  -  aid    the    com  -  ing   of       spring ; 


Our 
The 
Come 


KeyG.  mf 

1st  Treble,    t  :  s 
2d  Treble.    I  :  m 
Bass.  I  :d 
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u      k      u» 

song  shall   be  jo  -  cund  and  gay, 

bright  dew-drops  spork-le      like  beads 

wel  -  come  the  first  hap  -  py  days 


u     u    s    c  •£    C    C    uT 


And  through  the   blue    wd  -  kin    shall       ring. 
A  -  round    all     the     fresh  bud -ding       trees. 
That    sun  -  shine  and     me  -  lo  -  dy  bring. 


The 
The 
We're 
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^ublicattonis  iftebietocti. 

to  Modem  French  Oonversation.  224  pp. 
iSmo.  Price  2s.  6d.  By  V.  de  Fivas,  M.A., 
LL.D.     London :  Crosby  Lockwood  &  Co. 

This  book  richly  deserves  the  wide  popularity  it 
enjoys.  Our  friends  who  have  not  seen  it  will 
thank  us  for  having  drawn  their  attention  to  this 
model  French  vadg-mecumy  and  upon  examining  it, 
will,  we  predict,  express  no  surprise  that  it  has 
reached  its  twenty-ninth  edition.  To  the  tens  of 
thousands  who  cross  the  Channel  with  but  a  smatter- 
ing of  French,  this  handy,  cheap,  clearly-printed,  and 
neatly-bound  tourist's  companion  will  prove  simply 
invaluable.  We  need  only  add  that  the  same  practised 
hand  which  wrote  the  Grammaire  des  Grammaires 
has  penned  the  text  of  this  useful  little  volume. 

Exercises  in  Algebra,  with  Answers.  80  pp.  8vo. 
2S.  By  R.  Milburn,  M.A.  London :  Stewart 
&Co. 

Mr.  Milburn  has  in  this  book  collected  eight  years' 
(1870-78)  questions  in  Algebra  set  at  the  Oxford  and 
Cambridge  Examinations.  The  questions  are  not 
printed  in  'examinations,*  as  originally  set  by  the 
examiners,  the  wiser  plan  of  graduating  the  exercises 
and  classifying  them  under  their  respective  rules 
having  been  adopted.  The  absence  of  a  page  of 
'contents'  detracts  from  the  utility  of  the  book. 
Candidates  will  find  excellent  test-work  in  this 
collection  of  algebraical  examples. 

MkngnalVs  Questions.    (New  edition.)    London : 

Hodder  &  Stoughton. 

This  is  a  new  and  admirably  'got  up'  edition  of 
JiangnalPs  Questions.  No  teacher  worthy  the  name, 
and  skilled  in  his  craA,  would,  however,  stoop  to  use 
it.  Books  of  this  stamp  reduce  an  otherwise  in- 
teresting and  ennobling  study  to  mere  dry  mechanical 
memory-work.  The  paper,  printing,  and  binding  are 
alike  excellent. 

Haywood's  Toung  Pupil's  Histoiical  Bemembrancer. 

By  J.  R.  Y. 

No.  I.  Prior  to  the  Conquest. 

No.  2.  From  the  Norman  Conquest  to  the  Death 

of  Richard  iii. 
No.  3.  From   the  Accession  of  Henry  vii.   to   the 

Present  Time. 

These  memory  cards  are  made  up  into  packets  of 
twelve,  and  published  at  a  shilling.  Mr.  Heywood 
has  done  his  part  thoroughly  well;  the  cards  are 
stouty  well  printed,  and  enclosed  in  a  neat  wrapper. 
We  wish  we  could  bestow  equal  praise  on  the  com- 
piler. On  card  No.  i  he  has  put  some  of  the  sorriest 
doggerel  that  we  have  ever  read.  This  is  the  sort  of 
stuff  with  which  he  would  have  the  minds  of  our 
youth  stored : — 


'  Egbert,  the  first  king  of  all  England,  was  biave ; 
But  it  fiom  the  Danes  he  had  trouble  to  save*         ^ 
Ethel wolfe  was  the  second,  and  he  had  a  son  > 

Who  wanted  to  take  both  his  kingdom  and  crown. 
Ethelbald  was  the  third — he  did  that  sad  thing: 
Ethelbert  was  the  fourth-^u'r  first  Christian  king.    - 
•  ..>...• 

Edmund  Ironsides  was  the  fiAeenth  king ;  he  * 

Reigned  only  one  year,  and  was  murdered  basely.* 

We  need  not  add  another  line. 

The  Boyal  Belief  Atlas.    Price  21s.     London : 
Sonnenschein  &  Allen.  ^ 

The  title  of  this  work,  so  far  as  the  maps  are  con- 
cerned, is  not  a  misnomer.  If  ever  atlas  deseh-ed 
the  title  *  Royal,'  this  does.  The  embossed  maps  are 
superb,  and  have  the  additional  merit  of  not  being 
overcrowded  with  names.  To  form  an  accurate  idea 
of  their  rare  beauty,  they  miist  be  seen.  The  descrip- 
tive letterpress  is  meagre,  and  we  fear  will  injure  the 
sale  of  the  work.  We  know  Mr.  Bevan's  space 
was  limited,  still,  in  describing  our  principal  river^  he 
could  surely  have  said  more  than — *  The  Thames  in 
its  course  of  200  miles  drains  the  country  between 
the  Cotswold  Hills  and  the  German  Ocean.'  We 
suggest  that  in  future  editions  the  text  be  enlarged, 
printed  in  smaller  type,  and  arranged  in  two  columns. 
The  value  of  the  work  as  a  book  of  reference  vrould 
then  be  greatly  enhanced.  We  trust  that  when  the 
next  prize  season  comes  round,  the  Royal  Relief  Atlas 
will  find  its  way  into  many  schools. 

The  School  of  Art  Drawing  Copy-Books. 

Freehand  in  Six  Books.     Price  3d.  each.     By  Rev. 

C.  J.  Brown,  B.A. 
Perspective  in  Four  Books.    Price  4d.  each.    By  Rev. 

H.  Lewis,  M.A. 

Teachers  on  the  outlook  for  a  series  of  excellent 
Drawing  Books  should  examine  the  set  now  before 
us.  The  careful  graduation  and  suitability  of  the 
exercises,  the  sensible  advice  which  accompanies 
each  figure,  and  the  excellence  of  the  paper  combined 
with  the  clearness  and  beauty  of  the  printing,  ought 
to  command  a  wide  circulation  for  these  attractive- 
looking  books. 

Lectures  on  Teaching.    Price  6s.     By  J.  G.  Fitch, 
M.A.     Cambridge  University  Press. 

As  we  intend  in  a  future  number  to  notice  this 
book  at  length,  we  shall  now  simply  remind  our 
readers  that  Mr.  Fitch's  admirable  Cambridge  lectures 
have  been  published.  It  would  be  impossible  to  do 
the  author  justice  within  the  compass  of  a  few  lines. 
We  strongly  recommend  every  teacher,  and  all  inter- 
ested in  practical  teaching,  to  buy  this  book,  A 
manual  more  helpful  to  those  just  entering  the  pro- 
fession has  not,  within  our  recollection,  been  issued. 
No  young  man  or  woman  can  rise  from  the  perusal 
of  it  without  feeling  not  only  wiser  in  hiead,  but  better 
in  .heart. 


iiiiiifc 


BxL'jjOf^B  'Vbxj  ProUems  for  Totuig  Thhikdn.    New 
'    editiito;  in'  cloth  ca^es.    Adopted  bfthe  London 
*    School  Bbafd.     In  mt  packets  for'  the  six  Stan- 
dards.    Price  IS.  per  packet    Oi<  complete  in 
one  vol,  for  the  use  of  Teachers,  2s.    Lo'ttddn : 
Joseph  Hughes. 


Hughes's  Girls'  Model  Bxaminatiohs  in  Axi^h^etie. 
New  and  Revised  Edition.  The  only  Caiy^  ever 
issued  specially  designed  for  Giiis.  In  six 
packets  for  the  six  Standards.  Price  ij?*  per 
packet  Ldttdon :  Joseph  Hu^e& 
Standard  I.  is  specially  adapted  for  Infant  Schools. 
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Hew  Sdf-Testing  Arithmetics.  By  Thomas  Atkins, 
Head  Master  of  St  James's  School,  West  End, 
Southampton.     London  :  Joseph  Hughes. 

Adapted  to  the  very  latest  requirements  of  the 
Code. 

Afkins'  Standard  Arithmetics.  In  six  books  for  the 
six  Standards,  price  id.  each;  complete,  price 
6d,  strongly  bound  in  cloth,  to  stand  school 
wear.  Answers  to  all  the  Standards,  price  6d. 
cloth ;  complete  Arithmetic,  with  Answers,  price 
IS.  cloth.     London :  Joseph  Hughes. 

The  arrangement  of  the  sums  renders  the  book 
unsurpassed  for — 

(a)  Preventing  copying, 
f^)  Examination  purposes, 
[r)  Setting  Home  Lessons. 
The  Answers  to  the  first  five  Standards  are  self- 
testing. 

A  Practical  Course  of  Arithmetic.  Adopted  by  the 
London  School  Board.  By  Joseph  Hughes, 
F.R.G.S.,  formerly  Principal  of  Pomfret  College ; 
author  of  'Graduated  Exercises  in  Arithmetic,' 
*  Easy  Problems  for  Young  Thinkers,'  etc 
Standards  L  and  H.,  each  id. ;  HL,  IV.,  V.,  and 
VL,  each  2d.  May  be  had  in  cloth  at  id.  per  part 
extra.  Answers,  6d.  each  part;  complete,  with 
Answers,  2s.  6d.     London :  Joseph  Hughes. 

Hugh's  Infant-School  Arithmetic.  Fourth  Edition. 
Price  id. ;  cloth,  2d.  Answers,  strongly  bound 
in  extra  cloth,  6(L     London :  Joseph  Hughes. 

This  little  Manual,  which  has  been  expressly  written 
for  Infants,  is  the  only  one  of  its  kind  extant  It 
contains  a  laige  collection  of  examples,  thoroughly 
suited  to  the  capacities  of  very  young  children. 

Several  well-known  Infant  Mistresses  have  adopted 
this  little  book,  and  speak  of  it  in  most  gratifying 
terms. 

Arithmetical  Tables. 

Lattf^ier's  Junior  Table  Cards,  Suitable  for  Standards 
I.,  II.,  and  III.  Price  is.  per  packet  of  twenty- 
four. 

Langier's  Senior  Table  Cards,  Suitable  for  Standards 
IV.,  v.,  and  VI.  Price  is.  per  packet  of  twenty- 
four. 

Hiighe^s  Tables  for  Infants  and  Standard  I.   Price  6d 
per  dozen.     London :  Joseph  Hughes. 

On  large  stout  Cards.  One  side  contains  the 
Multiplication  Table  up.  to  6  times  1 2  in  very  bold 
type^  and  the  other  the  small  letters  and  figures  in 
script. 

The  letters  are  arranged  according  to  their  structure. 

Arithmetical  Test-Cards.     In  Stout  Thumb  Case. 

Atkini  Standard  Examination- Sums  (self- testing). 
For  the  New  Scotch  and  English  Codes.  In  six 
packets  for  the  six  Standards,  price  is.  per 
packet  On  each  Card  there  are  two  examina- 
tions^ and  in  each  packet /?r(y  different  cards^ 
with  Answers.     London :  Joseph  Hughes. 

-    The  Answers  to  the  first  five  Standards  are  self- 
testing. 

Standard  VI.  consists  largely  of  Examination-Sums 
jrecently  set  by  H.M.  Inspectors  of  Schools. 


Atkins'  Arithmetical  Examination  Papera  For 
Scotch  and  English  Codes.  In  five  packets  for 
Standards  II.,  IIL,  IV.,  V,  and  VL  Price  is. 
per  packet     London :  Joseph  Hughes. 

There  are  50  papers  (ten  varieties  of  fivt  each)  in 
a  packet. 

Both  sides  of  the  paper  are  neatly  ruled. 

How  to  Compose  and  Write  Letters.  New  Edition. 
Fcp.  8vo,  104  pp.  Price  is.  cloth.  By  John 
Taylor,  author  of  Great  Lessons  from  Little 
Things,     London  :  Joseph  Hughes. 

Mrs.  Oothard's  Lessons  on  Cookery.  Price  2  s.  6d.» 
extra  cloth,  gilt  lettered.  Cheap  School  Edition, 
well  bound,  price  is.     London:  Joseph  Hughes. 

Morrison's   Selections   from   Addison's  Spectator. 

Neatly  bound  in  cloth.  Price  6d.  By  Thomas 
Morrison,  M.A.,  Rector  of  the  Free  Church 
Training  College,  Glasgow.  London :  Joseph 
Hughes. 

*  Whoever  wishes  to  attain  an  English  style,  familiar 
but  not  coarse,  and  elegant  but  not  ostentatious,  must 
give  his  days  and  nights  to  the  volumes  of  Addison/ 
—Dr.  Johnson. 

Hnghes's  Elocution  for  PapQ  Teachers.  Based  upon 
Grammatical  Analysis:  with  Copious  Extracts 
from  the  best  Authors.  Price  3s.  6d.  By  W. 
S.  Ross,  author  of  The  Book  of  English  Litera- 
ture^ etc.     London  :  Joseph  Hughes. 


H'Gavin's  Poetical  Beading  Book.  For  Junior 
Classes.  Neatly  bound  in  cloth.  Price  6d. 
London :  Joseph  Hughes. 

The  IHfficulties  of  Euclid  Simplified.     By  W.  J. 

Dickinson,  formerly  Normal  Master  and  Lec- 
turer on  Euclid  and  Grammar  at  the  Battersea 
Training  College.  Price  is.,  cloth.  London : 
Joseph  Hughes. 

The  Riders  set  at  the  Scholarship  and  Certificate 
Examinations  for  one  year  are  worked  out  in  full 

A  List  of  Geometrical  Exercises,  every  one  of 
which  has  been  set  at  either  Pupil  Teachers'  or  other 
Examinations^  is  appended. 

Hughes's  Handbook  of  Bzamination  Question&  Re- 
enlarged  Edition.  Set  by  H.M.  I.  of  Schools. 
Extra  cloth.  Price  5s.  London :  Joseph 
Hughes. 

Contains  thousands  oibonA-fide  School  Examination 
Questions  in  Arithmetic,  Geography,  Grammar,  and 
Analysis — acknowledged  the  best  collection  of  Ques- 
tions ever  issued.  The  whole  of  the  unrivalled  Series, 
with  Answers,  have  just  been  added;  also  Lewies 
Answers  to  all  Standards  of  Grammar  and  Geography 
Test  Questions, 

A  Short  and  Easy  Practical  French  Verb-Book. 

Price  6d  By  Professor  Antoine,  Lecturer  on 
French  at  the  Southlands  Training  College ;  the 
Jews'  College,  London;  the  Royal  Normal 
College  for  the  Blind,  Upper  Norwood,  etc 
London :  Joseph  Hughes. 

Will  prove  of  great  value  in  mastering  the  French 
verbs,  the  backbone  of  the  language. 
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Arithmetic. 


STANDARD  I. 


(0  679 

704 
900 


(2)   859 
294 


(3)   3729 
9283 


(4)    309070408 

6 


STANDARD  II. 


(i)  From  74703 
Take  58097 


(2)  Multiply  56927  by  «9^J) 


<^>  ?i;;  (4)  Divide  36994  by « ;^^ 

19078,  (5)  A  man  had  250  apples.    He  sold 
20604  6  each  to  7  boys.     How  many 

1000  left? 


STANDARD  III. 

(i)  Divide  6  millions  6  thousand  and  six  by  ^?  ^P/  ; 
^  '  ^346  {poys) 

(2)  Add  together  6s.  4 Jd. ;  ;^3oo2,  os.  8|d. ;  9id. ; 
;^5,  19s.  iijd;  17s.  o^d.;  ;^io,764,  18s.  9|d.j 
^964,  1 7s.  8ld. 

(3^  Take  £^2^  i6s.  ojd.  from  ;^iooo,  os.  id. 

(4)  A  tailor  made  a  suit  of  clothes,  the  cost  of  which 
was  for  cloth,  £^\^  12s.  6d. ;  thread,  2jd. ;  buttons, 
IS,  3jd. ;  wages,  19s.  11  Jd.  He  sold  the  suit  for  4 
guineas.     What  profit  did  he  make  ? 


STANDARD  IV. 

(i)  How  many  minutes  in  July  and  August? 

(2)  Reduce  20,000  minutes  to  weeks. 

(3)  Find  cost  of  13  pieces  of  cloth,  each  60  yards, 
at  IS.  ii^d.  per  yard. 

(4)  Reduce  7  miles  2  fur.  219  yds.  2  ft.  to  feet. 
(5^  Reduce  2\  furlongs  to  feet. 

.  (6)  The  expenses  of  an  entertainment  amounted 
to  5  guineas.  Find  the  profit,  if  there  were  sold  329 
tickets  at  id.  each,  250  at  3d.,  and  100  at  4d. 

(7)  3  barrels  of  sugar,  each  4  cwt.  3  qrs.,  are  weighed 
into  I  lb.  parcels.     How  many  parcels  ? 

(8)  A  clothier  bought  57  overcoats  at  £1^  12s.  6d. 
each.     How  much  did  they  cost  him  ? 

(9)  Divide  ;^i9,993>  17s.  9id-  by  49- 

STANDARD  V. 

(i)  A  woman  bakes  2  ^tpnes  of  flour  every  4  days. 
How  much  flour  would  she  bake  in  8  weeks  2  days  ? 

(2)  Find  cost  of  967  articles  at  is.  7  Jd.  each. 

(3)  7  antimacassars  took  6  oz.  of  wool  each.  Find 
cost  at  5s.  8d.  per  lb. 

(4)  Calculate  and  receipt  the  following  bill : — 

3  stones  of  flour  at  2^d.  per  lb. 
i6  oz.  of  cloves  at  4s.  per  lb. 
2  lbs.  of  nutmegs  at  2  oz.  for  ijd. 
6  oz.  pepper  at  is.  4d.  per  lb. 

STANDARD  VI. 

(i)  If  25  men  do  a  piece  of  work  in  24  days  of  8 
hours  each,  how  many  hours  a  day  would  30  men 
have  to  work  16  days  to  do  the  same? 


't«- 


6f 
if- 


(3)  £^y  1 6s.  ioid.~3-2S. 

2^  \^ 

(4)  Find  the  difference  between  -|  and  ^. 

(5)  Find  the  value  of  f  guinea  +  \  crown  +  f  of 
7s.  6d.  -  I  of  2d. 

(6)  If  8  oz.  cost  '5625  of  a  shilling,  what  will  75 
of  a  ton  cost  ? 


Domestic  Economy. 


STAGE  1. 


A. 


1.  What  do  you  understand  by  food  ?    Name  the 
three  chief  offices  which  food  performs. 

2.  Describe  fully  the  roasting  of  a  joint  of  meat. 

3.  Describe  how  soups  are  made.     Do  you  know 
how  broth  is  made  for  a  working  man  and  his  family? 

B. 

1.  Give  a  definition  of  Domestic  Economy. 

2.  What  is  the  best  flesh  for  roasting  ? 

3.  What  is  best  suited  for  salting  ? 

4.  What  are  the  fattest  kinds  of  food  ? 


STAGE  II. 


A 


1.  Name  furniture  and  utensils  for  a  bedroom,  and 
give  the  prices  if  you  can. 

2.  Tell  how  to  scrub  a  kitchen  floor. 

3.  What  would  you  purchase  if  you  were  asked  to 
furnish  a  kitchen  ? 

R 

1.  What  is  a  dust-bin  ?    How  could  you  get  rid  of 
it  in  the  household? 

2.  How  would  you  proceed  to  light  a  parlour  fire  ? 

3.  What  would  you  use  to  take  ink  out  of  a  table- 
napkin  ? 

STAGE  III. 

1.  How  would  you  warm  and  ventilate  a  sick- 
room ? 

2.  What  is  a  sprain  ?    How  would  you  dress  it  ? 

3.  How  would  you  keep  the  sick-room  quiet  ? 


"•0^ 


The  School  Board  for  London  is  the  most 
important  educational  body  in  London,  we  may  say 
in  the  world,  if  its  importance  be  measured  by  the 
scale  of  its  operations.  The  estimate  of  its  probable 
expenditure  during  the  year  from  the  25th  of  March 
1880  to  the  25th  of  March  1881  has  just  been  put 
into  the  hands  of  the  members.  This  estimate  gives 
a  total  for  the  year  of  ;;^724,87o,  being  an  increase 
on  that  estimated  last  year  of  ;;^7iiS07.  The  sum 
of  ;£48,29i  will  remain  as  a  surplus  at  the  close  of 
this  year ;  this  being  deducted  from  the  sum  required 
for  the  ensuing  year,  will  leave  the  sum  of  ;£676,579 
to  be  levied  by  precept.  For  the  current  year  the 
average  attendance  of  pupils  is  estimated  at  196,704, 
the  cost  per  pupil  being  34s.  3d.     For  the  ensuing 
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year  it  is  calculated  that  the  average  of  pupils  will  be 
224,014.  Th^  Board  has  resolved  to  employ  an 
additional  inspector,  which  will  bring  its  inspectorial 
staff  up  to  seven,  each  having  the  inspection  of 
schools  containing  about  30,000  children.  Like  the 
House  of  Commons,  the  Board  has  also  deemed  it 
necessary  to  effect  considerable  modification  of  its 
rules  of  procedure  in  order  to  prevent  the  obstruction 
of  its  operations. 

The  Teachers'  Registration  Bill. — ^This  bill, 
which  *  purports  to  have  been  prepared  and  brought 
in'  by  Sir  John  Lubbock,  and  which  has  also  on 
the  back  of  it  the  names  of  Mr.  Playfair  and  Mr. 
Balfour,  is  at  the  present  time  one  of  the  subjects 
in  which  educationalists  are  chiefly  interested  The 
bill  waits  the  second  reading ;  meanwhile  it  is  being 
earnestly  studied  and  discussed  by  the  various  educa- 
tional bodies.  It  was  the  chief  subject  of  discussion 
at  the  Annual  Conference  of  the  Teachers'  Association, 
which  was  held  in  the  Theatre  of  the  Society  of  Arts, 
on  Friday,  January  the  7  th.  A  resolution  was  passed 
approving  of  the  principle  of  the  bill.  But  in  its 
present  form  elementary  teachers  are  excluded  from 
the  proposed  registration,  and  this  part  of  the  bill 
was  hotly  opposed  by  Mr.  Heller  and  Mr.  Grove,  on 
the  part  of  the  National  Union  of  Elementary  Teachers; 
ultimately  a  resolution  was  carried,  with  but  few  dis- 
sentients, *  That  elementary  teachers  be  admitted  to 
the  register.'  The  bill  was  also  discussed  at  the 
January  meeting  of  the  Convocation  of  the  University 
of  London.  The  number  present,  however,  was 
unusually  small,  in  consequence  of  the  inclemency  of 
the  weather.  It  was  therefore  agreed  that  the  dis- 
cussion should  be  adjourned.  In  the  present  state 
of  business  in  Parliament  there  is  no  chance  of  an 
opportunity  for  a  second  reading  being  obtained  for 
some  time. 

The  Annual  Meeting  of  the  Association  of 
Principals  of  Private  Schools  was  held  at 
Anderton's  Hotel  on  the  nth  of  January.  The 
principal  business  was-  the  discussion  of  a  paper  by 
Mr.  J.  Stewart  on  'Examination  for  Secondary  Schools,' 
There  was  a  general  agreement  of  opinion  that  the 
bill  about  to  be  brought  in  by  Sir  John  Lubbock 
should  make  some  arrangement  for  such  examina- 
tions. 

The  annual  meetings  of  two  important  London 
educational  institutions  were  held  during  the  first 
month  of  the  yeax — ^the  City  of  London  College,  and 
the  Birkbeck  Institution.  The  former  is  doing  a 
great  work  among  young  men  occupying  situations  in 
the  City  especially  \  the  other  is  no  less  useful  to  a 
certain  extent  among  the  same  class,  but  especially 
among  the  higher  class  of  artisans.  Both  institutions 
6tdt)d  much  in  need  of  more  commodious  premises 
told  larger  resources.  The  City  df  L6ndon  College 
has  secured  a  site  and  a  portion  of  the  money 
required  for  this  purpose. 

TtfB  EBtdATtoN  CcfDE  fbt  the  current  year  was 
UW  bwth*<i  table  of  the  Hbuse  of  Commons- oil 
Thursday  the  3a  Febtuary. '  No  changes  have  been 
mdd'e  dii  atiisx  6f  the  past  year,  except  in  the  article  of 
balf-timerk,  which  hais  been  modified  to  me^t  the  re- 
quirements of  the  Act  of  last  year.    The  Department 


hope,  however,  later  in  the  season,  to  lay  on  the  table 
a  minute  embodying  changes,  which  will  be  well  con- 
sidered, with  a  view  to  simplifying  the  Code  and 
securing  the  best  results,  and  which  they  hope  to 
introduce  into  the  next  year's  Code. 

The  College  of  Preceptors  held  the  public 
distribution  of  prizes  and  certificates  awarded  to 
candidates  at  the  Christmas  examination,  at  the 
Memorial  Hall,  Farringdon  Street,  on  Wednesday, 
February  the  i6th.  The  Right  Hon.  Lord  Norton 
occupied  the  chair.  The  monthly  meeting  of  the 
members  was  held  at  the  College  rooms  on  the 
evening  of  the  same  day,  when  a  paper  was  read  by 
David  Nasmith,  Esq.,  LL.B.,  on  'Economic  Methods 
of  Teaching.'  An  interesting  discussion  took  place 
after  the  lecture. 

Teachers'  Associations. — ^The  quarterly  meeting 
of  the  West  Lambeth  Association  was  held  in 
Gideon  Road  Board  School,  on  the  5  th  of  February. 
There  was  a  very  large  attendance.  Thirty  new  mem- 
bers were  elected,  making  the  total  230.  Business 
connected  with  the  ensuing  Conference  of  the  Union 
was  transacted,  and  a  resolution  was  passed  affirming 
that  'Training  colleges  should  be  open  to  all  Queen's 
scholars  fulfilling  the  Government  requirement." 
— The  quarterly  meeting  of  the  Southwark  Teachers* 
Association  was  held  in  Webb  Street  Board  School, 
on  Saturday  the  lath  February.  Business  connected 
with  the  ensuing  Conference  was  transacted.  A 
paper  was  read  on  '  Thrift '  by  the  Rev.  John  Sinclair, 
formerly  member  of  the  School  Board ;  and  Mr.  T. 
Heller  delivered  a  short  address,  pointing  out  desir- 
able^^'amendments  on  the  Teachers'  Registration  Bill. 
There  was  a  very  fair  attendance. 


<Sfnsagement0  for  ffiarcfi* 

Mar.  I.  Gresham  Lecture,  Rhetoric,  .  •  • 

2.  Society  of  Arts, '  Flashing  of  Signals  for  Light- 

houses.'   Sir  William  Thomson,    • 
Gresham  Lecture,  Rhetoric,  •  r 

3.  London  Institution, '  The  Production  of  Elec- 

tricity.*   Professor  W.  E,  Ayrton, 
Gresham  Lecture,  Rhetoric,  .  • 

4.  Society  of  Arts,  Indian  section,  '  The  Results 

of  British  Rule  in  India.'    J.  M.  Maclean, 

Gresham  Lecture,  Rhetoric,   . 

London  Institution,  'Electricity  viewed  as 
possibly  a  Mode  of  MolioUv  Sir  William 
Thomson,   •  •  •  •  • 

5.  Working    Men's    College,    'Dr.    Johnson,' 

Lndie  Stephens,  M. A., 

7.  London  Institution,  ''Vulgarisms.*    Mr,  E.  B. 

Nicholson,  ...  : 

Victoria  Institute,  'Language,  and  Theories 

of  its  Origin.'     R.  Brown,  F.S.A., 
First  Grade  Drawing  Examination  (about). 

8.  Anthropological  Institute,      .  .  • 
Society  of  Arts  Examination,  Arithmetic. 

9.  Society  of  Arts,  *  Imjjroyements"  in  the  Treat- 

ment of  Espajio  in  the   Manufacture  of 
Paper.*    W.  Amot,  F.C.S., 
;    Society  of  Arts  £j(amin4^on,   History  and 

G^c^pby.    ,\      ui  '  .  •    I 
The  'Geological  Society  6!  Londoti. 

{For  continuati<m,  seepage  44.) 


6  p.m* 

8  p.xn^ 
6  p.m. 


7  p.m. 
6  p.m. 

8  p.m* 
6  p.m. 


7  p.m. 

8  p.m. 

S  pm. 
8  p.m. 

8  p.m. 


8  p.m« 
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MAOMILLAN  &  OO.'S  EDUCATIONAL  PUBLICATIONS. 


SCIENCE  PRIMERS. 

Under  the  Joint  Editorship  of 

Profeuon  BTTXLST,  ROSCOE,  and 

BAI.FO0B  ST£WART. 

xSmo,  Illustnued,  each  it. 

XntrodneUny.       Br    Professor    Huxley, 
F,R.S, 

€ni«iiitati7.     By  Professor  RoscoE,  F.R.S. 
With  Questions. 

VliyilCf.    By  Professor  K  Stewart.  F.  R.  S. 
With  Questions. 

Fhyaleal  Oeography.  Bv  Profssor  G  eik i r, 
F.R.S.    With  Questions. 

Geology.    By  Professor  Gefkie,  F.R.a 

Fbyildogy.    By  M.  Foster.  M.  D.  .  F.  R.a 

Aslmioaij.    By  J.  N.  Lockyer.  F.R.S. 

Botany.     By  Sir  J.  D.  Hooker.  K.C.S.  I.. 
F.R.S. 

Logic.     By  Professor  J  E VONS,  F.  R.  S. 

FvOltleal  Soonomy.     By  Professor  Jevons. 

♦»•  Others  to  follow. 


ELEMENTARY  SCIENCE. 
Artnmomy.    By  J.  N.  Lockyer.  F.R.a 

With  niustrations,  5s.  6d.    Qurstions.  is.  6d. 

Botany.  By  Professor  Oliver,  F.R.S., 
F.L.S.    With  lUustrations,  4S.  6d. 

Gbamlstry.     By  Professer  Roscoe,  F.R.S. 

With  Illustrations,  4s.  6d. 

CHEMICAL  PROBLEMS  adapted  to  the 
Same.    By  Professor  TuoRrs.    With  Kby,  ts. 

dieniistry.— Owens  (ToUege  Junior  Course 

or  PRACTICAL  CHEMISTRY.      By  F. 
JoNBS.   Preface  by  PVofcssor  RoscoB.    as.  6d. 

Qooafelons  on  Chemistry.     By  Francis 

JOMSS.      x8lDO.  3«. 

Loi^  Deductive  and  Inductive:  By 
FndtaafOK  Jsvons,  LL.D.,  M.A.,  F.R.S. 
3s.  6d. 

Fliyilology.    B^  Professor  Huxley.  F.R.S. 

With  lUustiaUoos,  4s.  6d.    Questions,  is.  6d. 

FoUtlealB  oonomy,  for  Beginners.  By  M. 
O.  Fawcett.    With  Questions,  as.  6d. 

niysics.  By  Professor  R  Stewart.  F.  R.  S. 
With  Illostrations,  4s.  6d. 

Vatoral  Phllosopliy,  for  Beginners.  By  L 
ToDHUNTBX,  M.A.,  F.R^S.  Part  I.  PRO- 
PERTIES OF  SOLID  AND  FLUID 
BODIES,  3«.  6d.— Part  II.  SOUND, 
LIGHT,  and  HEAT,  3s.  6d. 

Fbyilcal  Googr&phy.  By  Professor  A. 
GuKiK,  F.R.S.    With  Illustration*,  4s.  6d. 

QUESTIOKS,  IS.  6d. 

Class-Boofc-  of  Geograidiy.     By    C.    a 

Clakk,  M.A.,  F.G.S.    With  Maps,  3s. 

Sound,  An  Elementary  Treatise  on.  By 
Dr.  W.  H.  Stone.    lUustrated,  3s.  id. 

An    Elementary    Treatise.       By 
Joim  PsBBY,  B.  E.    Illustrated,  iSmo,  4s.  Cd. 


macmillan's  reading 

I 

BOOKS. 

Adapted  to  the  Enslish  and  Scotch  Codes. 
Bound  in  Cloth. 

Primer.    iSmo.    (48  pp.)   ad. 

Book  L  for  Btaadaxd  I.  iSmo.     (96  pp.)  4d.    - 

"J  »»         JS"  *'™®-  {m<  PP-)  5d. 

„IIX.  w  OL  sSmOi   (tCopp.>  6d.    ^ 

n  IV.  M  IV.  i8mo.    ^176  pp.i   8d. 

n    V.  „  Y.  i8mo.   (380  pp.)    IS. 

„  YL  M  VL  Crown  8vo.  (430  pp.)  as. 

Book  VI.  is  fitted  for  higher  Classes,  and  as  an 
Introduction  to  English  Literature. 


HISTORY    AND    LITERA- 
TURE PRIMERS. 

SdUed  by  JOHN  RICHARD  QREEN. 
iBmo,  each  is. 

Homor.  By  the  Right  Hon.  W.  E.  Glad- 
stone. 

EngllBb  Qrammar.    By  R.  Morris.  LUD. 

Rome.  By  M.  Creighton,  M.A.  With 
Maps. 

i  (ireeoe.     By  C.  A.  Fyffe,  M.A.     With 

I  Mans. 

SngUin Literatare.  By  Stopford  Brooke, 
Europe.     By  E    A.    Freeman,  D.C.L. 

With  Maps. 

Qrook  Anttqaltioa     By  J.  P.  Mahapfy, 
Soman  Antiqultloa    By  Professor  A.  S. 

WiLKINS. 

Glaasical  Geography.    By  H.  F.  Tozer. 
Oeography.    By  George  Grove,  F.  R.  G.  S. 
With  Maps. 

OhJldren's  Tteaanry  of  Lyrical  Poetry. 

By  F.  T.  Palcravb.     In  Two  Parts,  each  is. 
Sliaopere.     By  Professor  Dowden. 
PliUology.    By  J.  Peilr,  M.A. 
Greek  Literature.    By  Professor  Jebb. 
BngUah   Qrammar   Ezerdsea      By    R. 

MoKKis,  LL.D.,  and  H.  C.  Bowsn,  M.A. 
Ftance.    By  C.  M.  Vonge.    With  Maps. 
BngUih  Composition.  By  Professor  Nichol. 
%*  Others  to  follow. 

Fxlmer   of    Flanofbrte  -  Flaying.       By 

Fkakklin   Taylor.     Edited   hy  Grorcb 
Grovs,  D.C.L.    iSmo,  is. 

First   Principles    of   Agrlcnltore.      By 

Hknry  Tannbr,  F.C.S.    i8mo,  is. 


• 


HISTORICAL  COURSE. 

Bdlied  by  B.  A.  FREBMAIT,  D.O.L. 
General  Sketch  of  ISoropean  Blstozy.    B  v 

£.  A.  Frhbman,  D.CL.  With  Maps.  3s.  6d. 

Fnglanrt.    By  Edith  Thompson.     With 

Maps,  as.  6d. 

Scotland.  By  Margaret  M  acArthux.  as. 

Italy.    By  W.  Hunt,  M.A.    3s. 

Germany.    ByjAMEsSiME.  M.A.    3s. 

America.    By  J.  A.  Doyle.    With  Maps. 
4s.  6d. 

European  Colonies.     By  £.  J.  Payne. 
4s.  (d« 

nance.    ByC  M.  Yonge.     With  Maps. 
3S.  6d. 

V*  Others  to  follow. 

A  Short  History  of  the  English  People. 

By  T.  R.  Grbbm.  Seventy-second  Thousand. 
With  Maps,  etc.,  8s.  6d. 

Analysis  of  E^llsh  History,  based  on  tlie 
above.    By  C  W.  A.  Tait.    3s.  <d. 

Readings  firom-ftigllsh  History.    Edited 

by  J.  R.  Grbbn.    3  parts,  each  is.  6d. 

Old  EnglUh  History.    By  E.  A.  Fkeeman, 

D.C.L.    With  Maps,  6s. 

Cameos  ftom  English  History.    By  C.  M. 

YoNCB.    4  vols.,  each  58. 

History  of  England      By  M.  J.  Gue-st. 

With  Maps,  ,6s. 

A  Short  Oeography  of  the  BrltKh  Islands. 
.  By  John  RicHARO'GRBBN.afid  Auot  ST«r- 
PORD  Grbbk.    With  2S  Maps/ 3s.  6d. 

A  Short  Hlstoiy  of  Xhdla,  embodying  the 

History  of  the  Three  Frontier  States  of 
Afghanistan.  Nepaul,  and  Burmah.  By  J. 
Talboys  wimLVR.    With  Map»,  rtt. 


MODERN  LANGUAGES. 
ProgresslTe  French  Coarse.    By  Eugene 

Fasnacht.     Fint  Year,  is. ;  Second  Year, 
IS.  6d. ;  Third  Year,  m.  6d. 

Progresslye  Ftench  Reader.    By  the  same 

Author.    First  Year,  ss.  6d. ;  Second  Year, 
as.  6d. 

ProgresslTe   German  Oonrse.      By   the 

Same.    First  Year.  is.  6d. ;  Second  Year,  as. 

First  Lessons  in  French.    By  H.  Court- 

Hors  BowBN,  M.A.     iSmo,  is. 

Ftench  Dictionary. .  By  G.  Masson.    6s. 
Oerman  Dictionary.     By  Professor  Whit- 

KBV  and  A.  H.  Edgrrrk.    7s.  6d.     GER- 

MAN-ENGLISH  PART,  58. 

German  Grammar.    By  Professor  Whit- 

NBY.      4s.  (d. 

German  Reader.    By  the  Same.    5s. 


ELEMENTARYDIYINITY. 

By  Dr.  MACLEAR. 
A  Class-Book  of  Old  Testament  BLstory. 

4S.  6d. 

A  Class-Book  of  New  Testament  History. 

5s.  6d. 

A  (Hass-Book  of  the  Church  Catechism. 


xs.  6d. 

A  First  Clasa-Bo<dc  of  the  Catechism. 

With  Scripture  Proofs^. 

A  Shilling  Book  of  Old  Testament  History. 
AShUllng  Bookof  Hew  Testament  History. 


Scripture  Readings    A>r    Schools    and 

FAMILIES.  By  C.  M.  Yongb.  <  vols., 
each  IS.  6d.  Also,  with Comments^each js.  6d. 

The  Blhle  in  the  Church.     By  Canon 

Westcott,  D.D.    x8mo,  4s  6d. 

The  Book  of  Common  Prayer,  An  Elemen- 
tary Introduction  to.  By  F.  Proctbr  and 
Dr.  Maclbar.     iSmo,  as.  6d. 

Children's  Treasnry  of  BlUe  Stories.    By 

Mrs.  H.  Gaskoin.  Edited,  with  I^eface, 
by  Dr.  Maclbar.  Pan  1.  OLD  TESTA- 
MENT. is.~Part  II.  NEW  TESTAMENT, 
is.-Part  III.  THE  APOSTLES,  is. 


macmillan's  copy- 
books. 

Published  in  two  sizes,  viz.  :— (i)  Large 
Post  4to,  price  4d.  each ;  (a)  Post  Oblong 
price  ad.  each. 

I.  Xnitlalonr    Bzerdses     and     Short 

Lbttbrs. 
*9.  Words  Consisting  of  Short  Letters. 
*3.  Long  Letters,    with  words  oontain« 

ing  Long  Letters — Figures. 

*4.  Words  Containing  Long  Letters. 
4a.  Practising  and  Revising  Copy-Botik. 

For  Nos.  X  to  4. 

*5.  Capitals   and    Short    Half -Text. 

Words  beginning  with  a  Capital. 
*6.  Half-Text  Words,   beginning  with  a 
Capital — Figures. 

•7.  Small-Hand  and  Hslf-Text.     With 

Capitals  and  Figures. 

•8.  SmaU-Hand  afil  BUf-Teact.     With 

Capitals  and  Figures. 

8a.  Practbdng  and  Kevlsing  Copy-Book 

For  Not.  5  to  8. 

*9.  Small -Hand     Single    Headlines-^ 


Figures. 

za  Small -Hand 


Single 
Doahle 


Figures. 

*ii.  Small -Hand    Doahle    HMOini 

)  Figures. 

12.  Commercial  and  Azitfametloal  Bk- 

amples^  etc. .. 

12a.  Praenslng  and  Bevistng  Copy-Book. 

For  Nos.  8  to  I  a. 


*  TMfu  numbert  may  he  had  with  C^odmmd9 
f'rict  6d.  tack. 


Patent  Slidimt  Se/Ut,    Large  P§tt  ita 


Cataippies^  of  Messrs.  Maemilhn  &  Go's  Educational  and  other  Publications 
*    •        '         indy  be  obtained  on  appHtation, 

MACMILLAN  &  CO.,  29  and  30  Bedford  Street,  London,  "W.C. 
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Mar.  10.  London  Institntion,  *  The  Prospects  of  Archi- 
tecture in  Modem  Civilisation.'  Mr. 
William  Morris,      .... 

Society  of  Arts  Examination,  Englbh  and 
Mnsic. 

Darlington  College  Annual  Meeting. 


7  p.m. 


8  p.m. 


1 1.  Royal  Institution,  '  The  Language  and  Litera- 
ture of  the  Scottish  Highlands.'  Professor 
Blackie,  F.R.S.E., 

New  Shakespeare  Society,  '  The  Tempest 
founded  on  an  Older  Play.'  Brinsley 
Nicolson,  M.D. 

Home  and  Colonial  Teachers*  Meeting. 


12.  Working    Men's    College,    'What    History 

teaches.'    William  Moore,  M.A.,  .     8  p.m. 

Derby  District  Union  and  East  Lancashire 
(Teachers*)  Annual  Meeting. 

14.  London   Institution,   'The  Gold  and  Slver 

Mines  of  the  World.*  Mr.  G.  Phillips  Bevan,     5  p.m. 
Geographical  Society  of  London,        .  •8.30,, 

15.  Society  of  Arts,  Foreign  and  Colonial  Section, 

•The  Loo-Choo  Islands.'     Consul  J.  A. 
Gubbins. 

16.  Society  of  Arts,  '  The  Manufacture  of  Aerated 

Waters.'    S.  P.  Bruce  Warren,      .  .     8  p.m. 

College  of   Preceptors,    'Teaching    English 
Literature  in  Schools.'    H.  C.  Boven,  Esq. 

17.  London   Institution,    'The   Combination   of 

Voices  with  Instruments.'  Dr.  W.  H.  Stone,     7  p.m. 

18.  Royal    Institution,    'Musical    Pitch   and   its 

Determination.'    W.  H.  Stone,  M.D.,      .     8  p.m. 


Mar.  19.  Working  Men's  College,  'The  Gold  and  Silver 
Mines  of  the  World.^  Mr.  G.  Phillips  Bevan. 
North    Gloucester    (Teachers*)    Association 
Annual  Meeting. 

21.  London  Institution,  'Fungi.'    Prof.  Bentley, 
Candidates  for  Science  and  Art  Department 

apply  for  admission  to  sit  before  March  25. 

Victoria  Institute,  paper  by  J.  F.  Bateman, 

Es<|-,  f  .K.9.,  .  «  •  . 

22.  Anthropological  Institute. 

23.  Society  of  Arts,  'The  Increasing  Number  of 

Deaths  from  Explosions,  with  an  Examina- 
tion of  the  Causes.'    Cornelius  Watford,    . 

Geological  Society  of  London,  .         ^  . 

Apply  for  Exammation  of  Schools  receiving 
Aid  from  Science  and  Art  Department, 
March  31  last  day  (Form  119). 

24.  Society    of   Arts,    Applied    Chemistry    and 

Physics  Section,  '  The  Future  Development 

of  Electrical  Appliances.'    Professor  Perry, 

I.ondon    Institution,    'The    History   of  the 

' '  Suite. " '    Illustrated  Musical  Lecture,     . 

25.  Society  of  Arts,  '  The  Tenure  and  Cultivation 

of  Land  in  India.'    Sir  George  Campbell, 

Royal  Institution,  *  The  Weather  and  Health 
of  London.*  Alexander  Buchan,  Esq., 
M.A. ,  r.K. o. £«. ,     .  «  •  • 

26.  Working  Men's  College,  'Aristotle's  Idea  of 

Happmess.'    R.  C.  MacClymont,  M.A.,  . 
Manchester  Dbtrict  (Teachers')  Union  Half- 
yearly  Meeting. 

28.  Geographical  Society,  .  .  • 

31.  Last  day  for  sending  in  Science  Form  119. 


5  p-m. 


8  p.m. 


8  p.in. 
8  p.m. 


8  p-m. 
7pm. 

8  p.in. 

8  p.in. 
8  p.m. 

830,, 


ISBISTER'S   COPY   BOOKS. 


FROM    THE  NEW    'BLUE   BOOK/ 

*  Copy  Books  are  to  be  found  in  plenty,  but  they  are  too 
often  merely  a  means  of  pastime,  and  as  such  are  worse  than 
useless.  The  best  I  know  are  those  published  by  Isbister. ' — 
Mr.  Bernays,  Inspector  for  South  Durham. 


PRICE     TWOPENCE     EACH. 


THE  LONDON 

GORY  BOOKS. 


In  Twelve  Numbers. 


THE  PUBLIC  SCHOOL 

COPY  BOOKS. 

In  Fifteen  Numbers. 


*  Simply  perfect.' — National  Schoolmaster. 

'  Can  scarcely  fail  to  become  popular.     The  models  are  excellent,  and  the  paper 

exceptionally  good.' — Schoolmaster. 


Wm.  FSBISTER,  Limited,  56  Ludgate  Hill,  London. 


J 
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THE  PRACTICAL  TEACHER  ADVERTISER. 


New  Reading  Books  for  the  New  Code  of  1880. 


THE    NATIONAL    SOCIETY'S 

READING  BOOKS  for  the  SPECIAL  SUBJECTS 

(Art.  19,  C.  1,  of  the  New  Code). 


NEARLY    READY. 


I.-NEW  CODE 

HISTORICAL  READING  BOOKS 

(illustrated). 

Standard  II.  Introductory  Tales  from  English  History. 
96  pp..  cloth,  price  9d.  Now  Ready.  By  Miss  YoNCE. 
Author  of  '  Cameos  from  English  History. ' 

Standaxd  III.  The  Earlv  History  of  England  till  the  Death 
of  Stephen,     iia  ppi,  cloth,  price  is.    Now  ready.     By  Miss 

YONGB. 

standard  IV.  The  History  of  the  Plantagenet  Period. 
192  pp.,  doth,  price  is.  3d,     Now  ready.     By  Miss  Yonge. 

Standarda  V.  and  VI.  (in  one  vol.).  The  Histoiy  of  Modem 
England  from  the  Time  of  Henry  vn.     By  Miss  Yonge. 

Supplementary  Reading  Book.  A  Series  of  *  Studies  *  or 
'  Pictures '  of  the  more  important  facts  of  English  History  from 
the  Earliest  Times. 

II.-NEW  CODE 

GEOGRAPHICAL  READING  BOOKS 

(illustrated). 

Standard  II.  Definitions  and  Principles,  with  Practical  Illus- 
trations,    xxa  pp.,  cloth,  price  9d.    Now  ready. 

Standard  III.     A  General  View  of  the  World. 

Standard  IV.    The  Geography  of  Great  Britain  and  Ireland. 

Standard  V.    Europe. 

Standard  VI.  Outlines  of  the  World,  with  special  reference 
to  the  British  Empire. 


III.-~NEW  CODE 

BOTANICAL  READING  BOOKS 

(illustrated). 
By  the  Rev.  A.  Johnson,  M.A.,  F.L.S. 

Standard  II.  Vegetable  Life,  Illustrated  from  Plants  easily 
met  with.     The  more  Permanent  Organs. 

Standard  III.  Vegetable  Productions  met  with  in  Ordinary 
Life.     Plants  more  or  less  Injurious  to  Man. 

Standard  IV.  The  General  Structure  and  Morphology  of 
British  Plants. 

Standards  V.  and  VI.  (one  vol. ).  The  Leading  Orders  (chiefly 
British),  Illustrated  by  Representative  Plants.  A  General 
View  of  the  Distribution  of  Vegetable  IJfe. 

IV.-NEW  CODE 

ECONOMY  READING  BOOKS. 

z.  The  Political  Economy  Readings  Book  (for  Standards  V. 
and  VI. ) ;  beine  a  Series  of  Easy  Readings  on  the  more  Elemen- 
tary and  Popular  Subjects  of  Political  Economy.  By  R.  H. 
Inglis  Palgrave,  Esq. 

2.  The  Social  Economy  Reading^  Book  (for  Standards  V. 
and  VI.) ;  being  a  Senes  of  Easy  and  Attracti%'e  Readings  on 
Social  Economy.     By  the  Rev.  W.  L.  Blackley. 


NOW     READY. 


NEW  NATIONAL  READING   BOOKS. 

ILLUSTRATED. 

Adapted  to  the  most  recent  requirements  of  the  Code,  and  suitable  also  for  use  in  Middle-class 
and  Higher  Schools. 

The  folio-wing  are  new  ready:— 


INFANT  PRIMER.      . 
INFANT  READER,     . 
STANDARD  pNE, 
STANDARD  TWO,     . 
STANDARD  THREE, 


STANDARD  FOUR,  . 

STANDARDS  FIVE  and  SIX  (in  One  Volume), 

READING  SHEETS, 


30  Illustrations,  32  pp.,  cloth  limp,  price  2jd. 

35  Illustrations,  64  pp.,  cloth  limp,  price  4d. 
48  Illustrations,  112  pp.,  cloth  boards,  price  6d. 
43  Illustrations,  128  pp.,  cloth  boards,  price  pd. 
37  Illustrations,  192  pp.,  cloth  boards,  price  is. 

36  Illustrations,  288  pp.,  cloth  boards,  price  is.  6d 

[  In  the  Press. 


NATIONAL    SOCIETY'S    DEPOT,    WESTMINSTER,    S.iW. 
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THE  FHACnCAl  T^AQHnK  ADVER TISER: 
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SCRIPTURE  CARTOONS,  TEXTS,  AND  MAPS. 

FOR-THE  WALLS  AND  WINDOWS  OF  SCHOOL-DOOMS,  GLASS-ROOMS,  AND  NURSERIES. 


For  fuller  details— Titles.  DescriptioiM,  MustralioM.  <ito.  ■set  the  '.'  List  of  Uliistiated  Publications  and  other 

Appliances  for  Christian  Instruction." 

BIBUS  €49lT0(mS-A(rr8  OF  THS  APOSTLES. 


BIBLE  Oi^SOQNB^BOOE  OF  BJlBIELl 

New  ready. 

No.  L  Tlia  Four  Wise  OSilldreii.— '  As  for  these  four  children.  God 

'     gave  ifaein  knbv^dge  and  slcill  in  all  learning  and  wisdofil  .  .  . 

;     And  the  king  commqped  with  them.' — Daniel  I  17,  19. 

A  beautifiil  picture,  in  chaste  colouxs.  30  in.  by  ao  in. 

The  Series  will  consist  of  Five  Cartoons,  viz.  No  .  i  as  above,  and— 

No.  S.  Walling  In  the  Midst  of  the  Flte. 
No.  8.  The  Handwriting  on  the.Wall. 
No.  4.  They  found  Daniel  Praying. 
No.  B.  Daniel  in  the  Den  of  Lions. 

To  be  issued  at  short  intervals. 

Prices.— 2S.  6d.  each  Cartoon;   or  los.  for  the  Set  of  Five,  if 
ordered  with  Na  i. 

BIBLE  GABTOONS— LIFE  OF  JESUS. 
Printed  in  Sepia  on  a  Gold  Ground.    Twenty-one  Subjects 
(27  in.  by  33  in.),  is.  each. 
The  Last  Supper  (35  in.  by  25  in.),  2s.    The  Series  of  Twenty-two 
Cartoons  in  a  Box,  ais. ;  or  mounted  on  Cloth  and  bound  as  an 
Album,  /2,  2S.    Also,  in  Miniature  (4!  in.  by  3 J  in.),  8d.  per 
doien :  Set  of  TWenty-one,  is.  4d. ;  and  with  Tmted  Mounts 
and  Glass  (7  in.  by  6  in.),  ready  for  hanging,  6d.  each  ;  Set  of 
Twenty-one  in  a  Box,  los. 


WESLEYAN  METHODIST 
2  Ludgate  Circus  Buildings,  E.G.; 


) 


.  Printed  ia  Tints.    Six  SubjecU  (sola,  by  aa  in.),  8d.  each  ;  the 

Complete  Set,  3s.  6d. 

Book  of  Daniel  Seriea— 5s.  each.    /;'the  Set  of  Fi^  Cartoons. 
Ufe  of  JOBus  SerMe--3».  4d,  each.    (The  Last  Supper,  Wm 
\  jf  3,  3$.  the  Set  of  Twenty-two  Cartoons. 

Acts  of  the  Apostles  Series— 3s.  4d.  each.  The  Complete  Set  of 
Six  Cartoons,  18s. 

ILLUSTBATED  BEADINGS-LIFE  OF  JESOB. 

Being  the  Twenty-one  Cartoons  printed  in  Sepia,  with  a  Back- 
ground of  Pale  Blue,  and  Readings  in  the  Words  of  Scri|>tare 
underneath.  On  Strong  Cloth,  36  in.  by  27  in. .  as.  each :  the  Conn- 
plele  Set  of  Twenty-one  Readings,  £%.  Also,  with  Reading,  ready 
for  hanging,  as.  Sd.  each,  or  j^a,  13s.  4d.  the  Set ;  and  on  One 
Roller,  with  an  Illustrated  Cover,  £ik,  2s. 

WALL  TEXTS  AND  KAPS. 

Texts  on  Cloth,  in  Colours— Banner  Texts,  5s.  and  aiSw ;  Ribbon 
Texts.  4s. ;  Shield  Texts.  4s. ;  Scroll  Texts,  is.  6d.  and  5s.,  etc. 

wan  Texts  (Lemon  Texts),  on  Paper,  in  Colours— ad.  each.  Any 
Thirteen  Texts,  as. ;  Set  of  Fifty-three  Texts,  7s.  6d.;  or.  bound 
in  a  Volume.  16s.  Also,  Mounted  on  Cloth  and  Varnished,  in 
Ones.  Twos,  and  Threes,  with  Eyelets,  etc.,  9d,,  2s..  and  3s. 

WaU  Vaps  of  Scripture  aeography--from  45.  Mr.  Stanford's 
Comprehensive  Map,  7  ft  9  in.  square,  28s. 


SUNDAY  SCHOOL  UNION: 
2  Castle  Street,  City  Road,  E-d 


LONDON. 


EDUCATIONAL  WORKS  FOR  HOME  AND  SCHOOL. 


WRIGHT  &  GUY'S  STANDARD  EDITION  OF 
MANGNALL'S 

HISTORICAL   AND    MISCELLANEOUS 

QUESTIONS. 

BBITISH  AND  GENEBAL  BIOGBAPHY,  ETC. 
By  RICHMAL  MANGNALU 

With  munoerous  Illustrations  by  Sir  JoHN  GILBERT  ajid  others, 
xamo,  half  bound,  pace  4s.  6d. 

Le  Petit  Precepteur;  or.  First  Steps  to  French  Conversation.  By 
F.  Grandineau,  formerly  French  Master  to  Her  Majesty  the 
Queen.    50  Woodcuts.    Forty-eighth  Edition,    is.  6d.  cloth. 

Le  Petit  Orammalrlen ;  or.  The  Young  Beginner's  First  Steps  to 
Frendi  Reading.  A  sequel  to  'Le  Petit  Pr6cepteur.'  ByT. 
Pagliardini,  Head  French  Master  of  St.  Paul's  School. 
London.    Fifth  Edition.     3s.  cloth. 

Der.Klelne  Lebrer ;  or.  First  Steps  to  German  Conversation.  On 
the  plan  of  '  Le  Petit  Prdcepteur.'    Fifth  Edition,    3s.  cloth. 

'An  exceedingly  sim]>le  and  attractive  little  guide  to  GenBan.*— .^Mm/ 
taid  Univertify  Mt^axine, 

A  Complete  Dtotlonazy  to  Oaear'fl  OaUlc  War.    With  an  Ap- 
pendix of  Idioms  and  Hints  on  Translation,    By  A.  Creak, 
M.A.     Fourth  Edition,     as.  6d.  cloth. 
'  Will  thoroughly  stand  the  test  of  practical  uat.'^^ck00ltruui*r, 

llrst  Lessons  in  Oeograpliy,  In  ^^uestion  and  Answer,  aaad 
Thousand,     is. 

llrst  Lessons  In  the  History  of  Eng-land,  in  Question  and  Answer. 
23d  Edition,     is. 

'  By  far  the  best  little  hook  on  English  history  we  have  seen  for  childrea' 
^School  Board  Chronicle, 

Plrst  Lessons  in  Astronomy,  in  QiiesUon  and  Answer.  Ninth 
Edition,  revised,    is. 


MP.  CRAFTS  ON  BLACKBOARD  TEACHING. 

Just  published,  price  3s.  6d.|  with  numerous  Illustrations. 

Through  the  Bye  to  the  Heart ;  or,  Plain  Uses  of  the  Blackboard, 
and  other  Verbal  and  Visible  inustrations.  By  W.  E.  CaArrs,  Alf.» 
Author  of '  The  Rescue  of  Child-soul,'  etc.  It  contains  130  Bladcboard 
Exercises.  9a  Object  Illustrations,  beside  Allegories,  Incidents,  and  other 
Illustrations  of  Scripture,  to  the  number  of  350.  The  author  shows  how 
TiiosK  WHO  HAVE  KG  POWER  TO  DRAW  eUbwate  pictures  Can,  by  simple 
outlines,  by  plain  printing,  and  by  ordinary  writing,  use  either  the  black- 
board  or  sute  to  attract  attention,  to  explain  trutn.  to  aid  the  Biaaory, 
and  to  make  truths  clearer  and  more  emphatic. 


The  Human  Body  and  its  Functiona   By  H.  Sinclair  Patersok, 
M.D.    Second  Thousand.   Crown  8vo,  2s.  6d.  cloth. 
'  A  great  deal  of  valuable  informal  on,  presented  in  a  clear  and  inteltigible 
form.' — Scotsmmt^ 

Health  StUdiea    Lectures  to  Young  Men.     By  H<  SiNCLAilt 
Paterson,  M.D.    Just  published.     Price  2s.  6d.,  cloth. 

The  Voice  and  Public  SpeaUiig'.    A  Book  for  all  who  Read  and 
Speak  in  Public.      By  J.    P.    Sandlands,   M.A.     Second 
Edition,  enlarged.  3s.  6d. 
Mr.   Gladstonb,  writing  to  the  Author,  says :— *  I  'receive  year  work 

with  great  interest  and  satisiaction 1  am  truly  glad  that  you  are 

calling  public  attention  to  these  matters.* 

DE.  DAWSON'S  POFULAB  OEOLOOIOAL  W0BK8. 

^ '  Since  Hugh  Miller  s  time,  no  scientific  geolo^st  has  done  more  than  Prin- 
cipal Dawson  to  extend  popular  interest  m  this  branch  of  study.' — Leisure 
Hour, 

1.  Fossil  Hen  and  their  Modem  Representatives.    An  Attempt 

to  Illustrate  the  Characters  and  Condition  of  Prehistoric  Men 
in  Europe  by  those  of  the  American  Races.    By  J.  W.  Dawson. 
LL.D.,  F.R.Sw,  F.G.S.     Forty-four  Illustrations,  price  ts.  6d. 
'  We  are  unable  to  speak  too  highly  of  Professor  Dawson's  "  Fosil  Men.'" 
'—Litermry  Churchman, 

2.  The  Story  of  the  Earth  and  Blan.    Sixth  Edition,  Twenty 

Illustrations,  price  7s.  6d. 
'A  very  able  and  mteresting  sketch  of  geological  science.*— ^Ar/a/^r. 

3.  The  Origin  of  the  World.      According  to  Revelation   and 

Science.    Crown  8vo,  price  7s.  6d. 

4.  Life's  Dawn  on  Earth.    Being  the  History  of  the  oldest  known 

Fossil  Remains,  and  their  relations  to  Geological  Time  and  to 
the  .Development  of  the  Animal  Kingdom.  Second  Thousand, 
numerous  Illustrations,  price  7s.  6d. 


LONDON:   HODDER  &  STOUGHTON,   27  PATERNOSTER  ROW. 


Mar.  i88i.] 


THE  PR  A  CTJCAL  TEACHER  AD  VER  TISER. 


ill 


COLLINS'    SCHOOL    SERIES. 

ILLUSTRATED    ENGLISH    READERS. 


UPWABD6  OF  700,000  HAVE  ALBEADT  BEEN  SOLD. 


The  Loeds  Ibrcuxy  says  :— 

'The  lUostratod  English  Readers 
will  mt  once  rank  with  the  best  of  such 
books  hitherto  published.' 

The  Sdacatioiial  OhxonJdU 
says : — 

'The  series  is  well  adapted  to  the 
requirements  of  the  New  Code/ 


Prixnor*  PsTt  I. 
Primer.  Pari  n. 
Prlxiier.  Pert  HL 
Pint  Book.  104 
Seeond  Book.  166 
Tblrd  Book.  200 
Fovrth  Book.  23a 
Pmh  Book.  388 
Sixtli  Bo6k.     353 

Sptciiiuns  free^  on 


x6  pp. ,  sewed,     .•••ox 

3a  pp.,  sewed,  ifd.  ;  cloth,  .  o    a 

64  pp.,  clotb.       .        .        .  .  04 

pp.,  fcap.  8vo,  cloth.  15  Illusts..  .  o    6 

pp.,  fcap.  8vo,  cloth,  19  Illusts.,  .  o    9 

pp.,  fcap.  8vo,  cloth,  17  Illusts.,  .  i    o 

pp.,  fcap.  8vo,  cloth,  x6  Illusts.,  .  i    3 

pp.,  fcap.  8vo,  cloth,  33  Illusts.,  .  i    6 

pp.,  fcap.  8vo,  cloth,  19  Illusts.,  .  z    9 

application^  to  Head  Teachets  and  Managers. 


The  Achooliiieiter  says :— « 

'  The  publishers  are  to  be  congratu- 
lated on  the  production  of  a  set  of 
Readets  in  every  way  suited  for 
elementary  instnictioa.' 

The  Educatioiial  FewB  says  :^> 

'We  heartily  commend  the  series; 
as  forming  a  noble  substructure  of  a 
sound  English  education.' 


TEXT    BOOKS    FOR    PUPIL   TEACHERS. 


AdTanoed  Rngltidi  Qzaniinar,  for  use  in  Schools  and  Colleges, 
with  mimerons  Exercises,  syfttemattcally  arranged,  consisting  of  Extracts 
from  Standard  Authors.  By  Thomas  Morrison,  M.A.,  Glasgow. 
Pott  8to,  rloth,  eoo  pp.,  as. 

Test-Botfk  Of  Bnirlieh  CompoalUoii,  for  use  of  Schools,  with 
Exercises.    By  Thomas  Morrison,  M.A.,  Glasgow.    Post  8vd,  cloth, 

154  pp.. ««.  w. 
BendlMMdc  of  tlie  AnaJjibi  of  flentenoes.    By  Walter  M  'Leod, 

F.C.P..  F.R.G.S.    Extra  fcap.  8vo,  doth,  147  pp.,  is.  6d. 

Xumal  of  Oeogxapby,  Physical,  Political,  and  Commercial.  By 
WiLUAM  Lawson,  F.  R.G.S.  With  16  Coloured  Maps,  64  Illustrations, 
•ad  a  copious  Index  of  sooo  Names.    Post  8vo,  448  pp.,  3s.  6d. 

'  One  of  the  best  books  of  its  kind.    The  book  u  a  complete  epitome  of 
the  whole  subject.'— JcA^r/  Gmardian, 


History  of  the  BrltUh  Bmptre.  With  Five  Coloured  Maps  and 
numerous  Woodcuts.  New  Edition,  containing  sufficient  Historical 
Information  to  ensure  a  pass  in  Histoiy  in  connection  with  the  Govern* 
ment,  University,  or  Civil  Service  Examinations,  with  Questions  and 
copious  Index.    Post  8vo,  cloth,  440  pp.,  as. 

Arithmetic  for  Hlg^her  and  Middie-Ojass  SchoOle.  With  Examples 

selected  from  the  Government  Papers  and  Public  Schools  of  England. 
By  Henry  Evbrs,  LL.D.  (Kby,  5s.)  Post  8vo,  cloth,  416  pp.,  with 
Answers,  3s. 

]len>iiratlo&  and  Land  BiUTeylnff.   Comprisingthe  Measurement 

of  Plane  Figures,  Circles,  Spheres.  Cones^  etc  By  Rev.  Hbnry  Lbwis, 
M.A.,  Culham  College.  New  Edition,  fcap.  8vo,  85  pp.,  cloth,  is. 
The  wwgiwg  daas  WKdc.  Comprising  tne  Theory  of  Music,  with 
Two  Hundred  Exercises,  including  about  Sixty  Rounds,  Glees,  Catches, 
etc.,  all  of  greatpopularity.  By  O.  J.  Stimpson,  Mus.  Bac,  Oxon. 
Twenty«second  Thousand.    Fcap.  8vo,  doth. 


z68  pp.,  IS. 


*^*  Complete  Catalogue  free  on  application. 


WILLIAM  COLLINS,  SONS,  «Sc  CO.,  Limited. 

LONDON:  Bridewell  Place,  E.C.     I        GLASGOW:  139  Stirling  Road. 

EDUCATIONAL    WORKS   PUBLISHED   BY   W.    KENT  &   GO. 


THE  FIVE  HUNDRED  AND  FIFTY-FIFTH  THOUSAND  OF 

INOE    ft     GILBERT'S     OUTLINES     OF    ENGLISH    HISTORY. 

With  Notable  Events  brought  dawn  to  December  1876.     Price  is.  each,  sezoed;  is,  6d  cloth. 


OvtUnea  of  BlVle  Htetory.    5th  Thousand. 

OntUnee  of  Bcottiah  Hletory.    4th  Thousand. 

OntUnee  of  PtenOh  History.  43d  Thousand.  With  NoUble 
Events  brought  do>vn  to  the  Close  of  the  Commime,  and  Map 
of  France  according  to  the  Convention  of  1870. 

OatUsee  of  Soman  Hlitory.    z6th  Thousand. 

Onfllaea  of  Oredan  History,    i  xth  Thousand. 

OetUnee  of  TeOhaleal  Knowledge.    5th  Thousand. 

Vev  Queetlone  on  Ince*8  OutlUiefl  of  ISoffUflh  Hietory.  6th 
Thousand. 


Outlines  of  Ailthmetla    is.  6d.  cloth. 

The  Key  to  the  Outlines  of  Ailthmetla    is. 

Hlstotloal  Rhymes  for  Boys  and  CUrls.  7th  Thousand.  With 
Chronological  Index  brought  down  to  May  1871.  6d.  sevrcd ; 
IS.  cloth. 

English  History.  Eighth  Edition,  Revised,  Enlarged,  and  Corrected 
to  March  1873  ;  with  a  New  Map  of  England  and  Wales,  New 
Map  of  the  British  Isles,  Map  of  England  under  the  Romans,  a 
Genealogical  Chart,  and  a  Complete  ChronologioU  Index  from 
B.C.  izz6  to  A.D.  187a.     Crown  8vo,  cloth  3s.  6d. 


DR.    BREWER'S     FIRST     BOOKS. 

A  Series  of  Works  for  use  in  Junior  Classes  in  Preparatory  and  Elementary  Schools.    6d.  each, 

000,000  (f  these  Works  have  already  been  Sold. 


1.  BngUsh  History. 

2.  nrandi  History. 

3.  History  of  Rome. 

4.  Qredaa  HiBtory. 

Dr. 


5.  Bible  History. 

6.  Oeograidiy. 

7.  Reading  and  Spelling. 


8.  Common     Things    I    eee 

aroimd  me. 
o.  nwts  and  DlsooTeries. 


la  Astronomy. 
II.  Ohemlstry. 
la.  Sdenoe. 


Tonng  Tutor.    First  Series.    Bound  in  One 
Volume,  cloth  3s.  6d.     Contains  First  Books,  Numbers  i  to  6. 
Dr.  Brewer's  Guide  to  Bvery-day  Knowledga 


I   Ihr.  Brewer's  Tonng  Tutor.    Second  Series.    Bound  in  One 
I  Volume,  cloth  3s.  6d«     Contains  First  Books,  Numbers  7  to  12. 

New  Edition.    One  Volume,  i8mo,  cloth  as.  6d 


Ansted's  Oeograidiy.  By  Professor  D.  T.  Ansted,  M.  A. .  F.  R.  S.  , 
Examiner  in  Physical  Geography  to  the  Department  of  Science 
and  Art.  Illustrated  with  OriginialDiagrams.  Second  Edition, 
Revised  and  Corrected.     Cloth  is. 

Slementazy  Oeography.    nth  Thousand.    Illustrated.    Cloth  4d. 

BngiaiiH  By  Rev.  W.  Bb  Littlewood.  Being  a  familiar 
Dociiption  of  the  Principal  Physical,  Social,  Commercial,  and 
Topographical  Features  of  England  and  Wales,  nth  Thou- 
sand.    IS. 

Bsmentary  British  History.    By  Rev.  W.  E.  Littlewood.    6d. 
Bnglish  Onnmiar.     By  the  Rev.  F.  Meyrick,  M.A.    is.  6d. 


Our  First  Grammar.    B v  E.  A.  Davidson.    Cloth  is. 

Our  Houses,  and  What  they  are  Hade  of  By  Ellis  A.  David- 
son. A  useful  Series  of  Object  Lessons,  describing  the 
Materials.  Tools,  eta,  used  in  Building.  With  Questions  for 
Examination,     is. 

Our  Pood  By  Ellis  A.  Davidson.  Supplying  Elementary 
Lessons  in  Domestic  Economy.     Illustrated.     Fcap.  8vo,  is. 

Social  Beonomy.  By  Professor  James  E.  Thorold  Rogers, 
M.A.     Second  Edition.     ia8  pages,  cloth  is. 

A  Handy-hook  on  Health,  and  How  to  Preserve  11  By  Dr. 
Cameron.    A  Text-book  for  Junior  Classes.  *  Cloth  9d. 


W.  KENT  &  CO.,  23  PATERNOSTER  ROW. 
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STANDARD   EDUCATIONAL   WORKS. 


Attention  is  respectfully  invited  to  the  following  eminently  useful  Series  of 
French  Class-Books.  which  have  enjoyed  an  unprecedentea  popularity,  and 
are  in  use  in  most  of  the  Colleges  and  Schools  tnroughout  the  United  King- 
dom and  the  Colonies. 

DR.  DE  FIVAS'  FRENCH  CLASS-BOOKS. 
Hew  Cbrammar  of  French  Oranman.     Forty-fourth  Edition. 

Revised  and  Enlarged,  188a     xamo,  bound,  3s.  6d.    A  Key  to  the  same, 
3s.  6d. 

Hew  Onlde  to  Modem  French  ConTereatton.     Twenty-ninth 

Edition.     i9mo,  half  bound,  as.  6d. 

Beaut^s  das  ^crlvalns  Francala  Anctenii  et  Modemes.    Fifteenth 

Edition.     lamo,  bound,  3s.  6d. 

Introduction  II  la  Lan^e  Francalae.     Twenty-fifth  Edition. 

lamo,  bound,  as.  6d. 
Le  Tr^sor  National ;  or.  Guide  to  the  Translation  of  English  into 
Frendi  at  SighL    Sixth  Edition,    i  amo,  bound,  as.  6d.    Kby  to  same,  as. 


Frontis- 


PAYNE'S  ENGLISH  LITERATURE. 
Btfeot  Poetry  for  Children.    Twentieth  Edition.    With 

piece,  i8mo,  as.  6d^  cloth. 
Studiei  in  Bnglleh  Poetry.    Seventh  Edition.     Cr.  8vo,  5s.,  doth. 
BtQdlea  In  Bngliih  Prose.    Crown  8vo,  5s.,  cloth. 


CIVIL  SERVICE  HAND-BOOKS, 

Indispensable  for  Candidates  for  Examinations,  and  adapted  for  use  in 

Schools. 

Bohson.— A  Hknd-Book  of  English  Uteratnre.  By  \.  H.  Dob- 
son,  Board  of  Trade.  Second  Edition,  Revised  and  Extended.  Fcap. 
8vo,  3s.  6d  ,  cloth. 

Honkhonse.— The  Precis  Book ;  or,  Lessons  in  Accuracy  of  State- 
ment and  Preciseness  of  Expression.  By  W.  Cosmo  Monkhousb,  of  the 
Boaurd  of  Trade.    Second  Edition.    Fcap.  8vo,  as.  6d. ,  cloth.    Key,  ss.  6d. 

Bpence.— The  CiTll  Service  Geography.    By  the  late  L.  M.  D. 

Spbncb.    Revised  by  T.  Gray,  of  the  Board  of  Trade.    Seventh  Edition. 
Woodcuts  and  Six  Maps.     Fcap.  8vo,  as.  6d.,  cloth. 

White.— The  Civil  Servloe  History  of  England.    By  F.  A.  White, 

B.  A,    Third  Edition.    Revised  by  H .  A.  Dobso.n,  of  the  Board  of  Trade. 
With  Four  Maps.    as.  6d.,  cloth. 

Tates.— The  Civil  Service  English  Grammar.   By  W.  V.  Yates. 

Fcap.,  IS.  6d.,  cloth. 

Hotteau.— The  Civil  Service  First  French  Book.  By  Achille 
MoTTSAU.  Second  Edition,  Enlariged.  Fcap.  8vo,  is.  <d.,  cloth. 
Key  to  same,  as.  6d. 

The  Civil  Service  Chronology  of  History,  Art,  Literature,  and 

PsoGKBSS.    The  Continuation  by  W.  D.  Hamilton,  F.S.A.     Fcap., 
3s.  6d.,  cloth. 

The  Civil  Service  Orthography :  A  Handy  Book  of  English  Spell- 
ing. By  E.  S.  H.  B.  Second  Edition,  Revised  and  Corrected.  Fcap., 
IS.  6d..  cloth. 

The  Civil  Service  Book-keeping ;  or.  Book-keeping  no  Mystery. 
By  an  Experienced  Book-keeper.    Fcap.,  is.  6d.,  cloth. 


LOCKWOOD'S  ELEMENTARY  SCHOOL  SERIES. 

i8mo,  price  is.  each,  strongly  bound. 

German  Prepositions.    By  S.  Galindo. 

German  Colloquial  Phraseology.    By  S.  Galindo. 

Outlines  of  Roman  History.    By  the  Rev.  B.  G.  Johns. 

The  German  Language,  The  Little  Scholar's  -First  Step  in.     By 

Mrs.  Falck  Lbbahn. 
German  Reading,  The  Little  Scholar's  First  Help  in.     Containins 

Fifty  Tales  from  Schmid,  with  Notes.    By  Mrs.  Falck  Lebahk. 

The  Etameats  of  Geography.    By  the  Kev.  B.  G.  Johns.    Revised 

by  Jambs  Hewitt,  F.R.G.S.    Enlarged  and  Corrected. 

A  Short  and  Simple  History  of  Kn^^and.    By  the  Rev.  B.  G. 

Johns.    Twenty-second  Edition. 
The  First  Book  of  Poetry.    Selected  by  the  Rev.  B.  G.  Johns. 
The  Rench  Language,  An  Easy  and  Practical  Introduction  ta     By 

John  Haas.    First  Course. 
The  FTenOh  Language,  An  Easy  and  Practical  Introduction  to.    By 

John  Haas.    Second  Course. 

%*  The  above  Two  Volumes  bound  together,  %%, 
Ei&y  to  the  Exercises  in  the  Second  Course  of  the  above. 
The  Latin  Language,  An  Easy  and  Practical  Introduction  to.     Bj 

A.  H.  MoNTBiTH.    Kiv  to  the  same. 


THE  POCKET  ENGLISH  CLASSICS. 
3amo,  Neatly  Printed,  Bound  in  Cloth,  Lettered,  price  6d.  each. 


The  Vicar  of  Wakefield. 
Goldsmith's  Poetical  Works. 
Falconer's  Shipwreck. 
Rasselas. 

Sterne's  Sentimental  Journey. 
Locke  on  the  Understanding. 
Thomson's  Seasons. 
Inchbald's  Nature  and  Art. 
Bloomfield's  Farmer's  Boy. 
Coleridge's  Ancient  Mariner. 


Scott's  Lady  of  the  Lake. 
Scott's  Lay  of  the  I^st  MinstreL 
Walton's  Angler.    Two  Parts,  xs. 
Elizabeth  ;  or,  The  Exiles. 
CowpeKs  "Task. 

Pope's  Essay  and  Blair's  Gravr. 
Gray  and  Collins. 
Gay's  Fables 
Paul  and  Virginia. 


WEALE'S  EDUCATIONAL  SERIES. 
Ck^mprising  Works  in  History,  Philology,  English  Language 

and  LiTKRATURB,  MoDKRN  EuROPBAN  Lancuacbs,  Hebrew,  Greeic, 
and  Latin  Classics,  with  Notes,  etc.,  of  which  Complete  Lists  may  be 
had  on  application. 


CROSBY  LOCKWOOD  &  CO.,  7  Stationers'  Hall  Court,  Ludgate  Hill,  e.g. 


NOW  READY,  Fcap.  8vo,  240  pp.,  Price  3s.  6d., 

THE  QUESTIONS  SET  AT  THE 

Matriculation  Examination 

OF  THE 

lOEDOU  TTUIVERSITT,  June  1880,' 

WITH  FULL  ANSWERS, 

Together  with  Advice  to  Candidates,  Directions  for  Work^ 
List  of  Books  Recommended,  etc. 

By    WALTER    P.     WORKMAN, 

First  in  Honours  at  the  above  Examination;  First  in 
Pure  and  Applied  Mathematics  in  the  Senior  Oxford 
Local  Examination,  May  1878;  and  First  in  the 
Senior  Cambridge  Local  Examination,  Christmas 
1878. 

MR.  HUGHES  will  send  a  Copy,  post  free,  on  receipt 

of  P.O.O.  for  3s.  6d. 

JOSEPH     HUGHES, 

PILGRIM  STREET,  LUDGATE  HILL,  LONDON,     1£.C. 


TO  PUBLISHERS.   AUTHORS.   ETC. 


MESSRS.  AUSTING  &  SONS, 

BOOKBINDERS, 

JOHNSON'S  COURT,  FLEET  STREET, 

LONDON,     E.C., 

T 1  70ULD  respectfully  intimate  that  they  Estimate  or 
Contract  for  every  description  of  Wholesale 
Cloth  Binding  (both  Plain  and  Fancy),  and  that  they 
are  prepared  to  execute  Large  or  Small  Orders  without 
delay,  at  the  Lowest  Trade  Prices. 

Having  been  established  nearly  half  a  century,  they 
can  give  very  satisfactory  references  if  required. 


A  Large  Assortment  of  Ornamental  Designs 

in  Stock  for  Covers. 


Mar.  1 88 1.] 


THE  PRACTICAL  TEACHER  ADVERTISER. 


THE    OLD'EST,    LARGEST,    AND    BEST   WEEKLY 

SCHOLASTIC    JOURNAL. 


■THE 


schoolmaster; 


An  Educational  Newspaper,  Review,  and  School 

Board  Record. 


THE    ORGAN    OF    THE    N.U.E.T 


PRICE   ONE   PENNY,    WEEKLY. 


•THE  SCHOOLMASTER'  gives  the  most  complete  Reports  of  Educational 
Proceeding^,  and  each  number  contains  Original  Articles  by  Eminent  Teachers  and 

Educationists.    As  the  Organ  Of  the  National  Union  of  Elementary 

Teachiers,  it  records  fully  the  proceedings  of  that  body,  and  of  its  affiliated  Associa- 
tions. The  large  and  rapidly  increasing  circulation  of  'THE  SCHOOLMASTER,' 
•which  is  by  far  the  largest  of  any  educational  journal,  makes  it  the  best  medium  for  all 
kinds  of  Scholastic  and  Educational  Advertisements.     Published  every  Friday  at  noon. 


Post  free  for  6s.  6d.  per  annum  ;  3s.  6d.  foi  Six  Months  ;  Is.  lOd.  for  Three  Mentha 

(in  advance). 


SCALE   OF   CHARGES   FOR   ADVERTISEMENTS. 

Teachers  requiring  Schools— 20  words  or  under 
Elvery  12  words  additional 
Teachers  Wanted— 20  woxds  or  under 
n  II  32        ,1 

Every  10  words  additional 

Every  other  description  of  Advertisement— 5  lines  or  under 

Every  line  additional       ...... 

Advertisements  over  Leader— 4  lines  or  under 
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J. 
1 
O 
3 
4 
5 
1 

4 
1 
6 


0 
6 
0 
O 
O 
Q 
O 
O 
0 


Advertisements  must  be  prepaid,  and  reach  the  Office  by  the  first  post  on  Thursday.  All  'inquiries 
relating  to  them  should  be  sent  to  the  Manager. 

P.O.O.  should  be  made  payable  at  the  Fleet  Street  Office,  and  Cheques  crossed  *  London  and  County 
Bank  (Holbom  Branch),'  to  W.  Shellard  Latham. 

It  is  particularly  requested  that  payments  be  made  by  P.O.O.,  rather  than  in  stamps. 


Published  by  W.  Shellard  Latham, /<?r  the  Educational  Newspaper  Company  (Limited), 

at  the  Offices^ 

14  RED  LION  COURT,  FLEET  STREET,  LONDON,  E.C. 

VOL.  I.  » 


VI 


THE  PRACTICAL  TEACHER  ADVERTISER. 


[Mar.  1 88 1. 


SPECIAL  READIN&  BOOKS 

FOR  CODE,  1880,  19,  C  I. 

STEWART'S  GEOGRAPHICAL  READIliG  BOOKS. 

standard  n lod. 

m la.Od. 

IV la.  6d. 

2a.6d. 


ti 


•» 


^j- (in  One  Vol.) 


STEWART'S  HISTORICAL  READING  BOOKS. 

standard  IL lOd. 

m lB.od. 

IV lB.6d. 

.    3a.  6d. 


i» 


ff 


^\  (in  One  Vol. ) 


STEWART'S  DOMESTIC  ECONOMY  READING  BOOKS. 

standard  IL lOd. 

Ill la.  Od- 

IV. la.  6d. 

!!         ^}  (in  One  Vol.) S&  6d. 

•»*  Any  of  the  above  free  by  post  to  Elementary  Teachers  for  half 
published  price  in  Stamps  or  P.  O,  O, 


THE  TEACHERS'  MAGAZINE. 

Being  a  Journal  of  Hints  and  Helps  to  Elementary  Teachers,  Pupil 
Teachers,  and  Training  College  Students,  conducted  by  F.  A. 
Stekle,  of  Stockwell  Training  College,  Author  of  'Oral 
Teaching,'  and  Jane  Stoker,  Author  of'  Home  Comfort,'  etc 

Arrangements  have  been  made  for  the  following  among  other 
.^mbjects : — 


^Reaijinc. 
Writi.n^j. 
Teaching. 
Alcebka. 

CHEMlSrKV. 

German. 

English  Literature, 

Paraphrase  and  Analysis 


Domestic  Economy. 
Industries   and    Manufac- 
tures. 
Classical.  Aids. 
Scripture. 
Kindergarten. 
Needlework. 
Easy  Lessons  in  Latin. 


BRmsii  G::ography. 

Scholarship  Algebra  Pap>ers  for  the  last  Twelve  Years,  worked  out 

in  full  as  Models. 
Yearly  Subscription,  free  by  post,  paid  in  advance,  as.  6d.  ;  Half- 
yearly,  IS.  3d.  ;  Single  Copy,  by  post,  ajd. 

Recently  published,  price  is.  6d. ,  post  free, 

II&EBRAIG  FACTORS  SIMFLQ'IE]). 

By  A.  L»  SPARKES,  RA 

*^*  This  most  important  part  of  Algebra  is  thoroughly  and 

•clearly  explained,  and  every  P.T.  and  scholar  who  is  to  succeed  in 

the  Study  of  Mathematics  would  save  himself  much  disappointment 

and  drudgery  by  studying  this  work  as  soon  as  he  has  mastered  the 

First  Four  Rules. 


Just  issued,  price  as.,  post  free, 

AlffEBRAIC  DIFPICTJITIES  SIMPLIFIED. 

By  a  L.  SPARKES,  BA. 

Being  an  easy  introduction  to  Algebra  for  self-taught  and  other 
•  Students,     llie  work  aims  at  supplying  them  with  a  sufficient 
number  of  easy  and  carefully  graduated  ejcercises  for  practice,  and 
indicates  the  best  and  simplest  methods  of  working  them. 

STEWART' S~llXTaI~SUBJECTS. 

Written  expressly  for  the  New  Code. 


SUBJECl'S. 


zst  Year.  !  ad  Year. 


I 


3d. 

Latin 

3d. 

TtbdsIi 

Sd. 

Medbaalcs 

Sd. 

Animal  Physiology  . 

8d. 

Physical  Geography 

3d. 

Botany 

Sd. 

Dosiestic  Economy  . 

3d. 

3d. 
3d. 
8d. 
3d. 
3d. 
3d. 
Sd. 
3d. 


3d  Year. 

The  3  Years 
inoDe. 

6d. 

la 

6d. 

la 

6d. 

la 

6d. 

la 

6d. 

la 

6d. 

la 

6d. 

la 

6d. 

la 

LONDON    UNIVERSITY. 


MATRICULATION. 

A  Complete  Bet  of  London  VnlTerslty  Matriculation  Papers 

(June  1880),  with  Specimens  of  Model  Answers.     Price  xs.. 
post  free. 

The  London  University  llatricnlation  Branilnatloii.  What  to 
Read  for  it,  and  How  to  Read  iL  By  William  Dodds.  zst 
BlA.     Price  as.,  post  free. 

Complete  Gtalde  to  the  Katricnlation  Examination  In  Arlthmetle 
and  Algebra.     By  A.  L.  Sparkes,  RA.,  RSc 

This  is  by  far  the  most  complete  Guide  to  the  Matriculation 
ever  published.  Besides  a  copious  selection  from  papers  (with 
answers),  extending  over  thirty  years,  it  contains  an  amount  of 
arithmetical  and  algebraical  matter  d^ing  specially  with  training 
and  preparing  the  Student  for  working  the  special  character  of  papers 
proposed  by  the  London  University.     Price  3s.  6d.,  post  free. 

Complete  Onide  to  the  Mathematics  of  the  1st  B.A.  and  1st 

BbSc  Examinations. 

Including  a  summary  of  the  principal  formulae  in  arithmetic, 
algebra,  mensuration,  trigonometry,  with  notes  on  their  proofs ; 
adapted  to  the  present  syllabus,  and  all  the  more  important  questions 
given  during  the  last  tew  years,  worked  out  in  full,  as  models  <^ 
answering.     Price  7s.  6d.,  post  free. 


Oeometrlcal  Deductions,  Biders,  and 

Euclid,  Books  I. -IV. 


BzerdseSi  itsBfrtl  npon 


Contains  nearly  aoo  Deductions  O'om  Public  Examinatioa 
Mathematical  Papers  worked  out  in  full  as  examples  for  the  Student; 
and  Euclid,  Books  I. -IV.     Price  3s.  6d.,  post  free. 

Just  issued,  price  4s.,  post  free, 

Natural  Philosophy,  for  London  UniTersity  Katrlcolatlon.    By 

Edward  B.  Aveling,  D.Sa 

This  volume  is  the  only  book  at  present  issued  that  deals  with 
all  the  subjects  required  for  the  Matriculation  Examination.  It  will 
now  be  possible  for  the  Student,  in  place  of  reading  two  or  three 
different  books,  by  different  authors,  to  study  the  whole  of  the 
subject  in  one  volume  and  under  one  guide.  The  various  subjects 
are  dealt  with  in  systematic  order.  In  every  branch  of  Natural 
Philosophy  many  examples  are  worked  out  in  full  as  models  for  the 
Student  At  the  end  of  each  subsidiary  division  of  the  subject, 
further  examples  are  offered  for  the  Student's  own  solution.  At  the 
conclusion  of  the  work,  many  of  the  questions  given  at  the  recent 
Matriculation  Examinations  are  solved,  and  a  large  number  of  Elxer- 
cises,  ranging  over  the  whole  of  the  subjects  dealt  with  in  the  book, 
are  furnislicdL 


Price  4s. ,  post  free. 

Conic  Sections  and  Co-ordinate  Geometry,  for  lstB.A.  and  B.  8c 

Examinations*.  With  the  Principal  Formulae  and  Notes  on 
their  Proofs  ;  being  a  Complete  iVeatise  on  the  latter  subject, 
adapted  to  the  present  Syllabus.     By  A.  L.  Sparkes,  B.A. 

Price  7s.  6d. ,  post  free, 

Espeilmental  Physics,  specially  designed  far  London  Unlyerslty 

Science  Candidates,  also  the  Preliminary,  Scientific,  and  part 
of  Natural  Philosophy  of  KA.     By  J.  C.  Thresh,  RA. 


Stetoart's  Scfjool  anli  SInifaergttg  iaagafinr. 

Published  on  the  first  of  every  Month.  Crown  8vo,  64  pp. ,  in 
wrapper.  Price  4d.  Supplied  to  any  address  free  by  post,  for  5s. 
per  annum,  paid  in  advance. 

One  of  the  aims  of  above  Magazine  is  to  give  useful  and  helpful 
papers  bearing  upon  the  principal  Public  Examinations,  including 
those  of  London  University,  Science  and  Art  Department.  South 
Kensington,  and  the  Normal  Training  Colleges. 

Vols,  for  1876,  1877,  1378,  1879.  in  cloth,  gilt  lettered^  free  by  post 
for  4J.  6./.  each.      Vol.  for  18S0,  51. 


Specimen  Copies  post  free  for  published  f  rice  in  Stamps  or  F,0.0. 


London :  W.  STEWART  &  LC,  The  Hoiborn  Viaduct  Steps,  E.C. 
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MORRISON     &     GIBB, 

11      QUEEN      STREET,     EDINBURGH, 

printers,    J^leveotupccs,    anli    ;]^aper==rulEis, 

BOOK,     MAGAZINE,     LAW,     MUSIC,     AND     GENERAL     PRINTERS, 

PRINTERS  OF  'THE  EDINBURGH   GAZETTE.' 
Contractors  to  HM.  Stationery  Office  for  the  Printing  of  the  Public  Departments  in  Scotland, 


MAQAZINES    AND 

Bi-Weekly-~ 

The  Edinburgh  Gazette. 

Weekly— 

North  British  Agriculturist. 

Quarterly— 

Edinburgh  University  Quarterly. 
Free  Church  Record  (Gaelic). 


PERIODICALS    PRINTED. 

Monthly-- 

Monthly  Visitor  (Circulation,  526,000). 

The  Children's  Magazine  (Circulation,  44,000). 

United  Presbyterian  Magazine. 

Scottish  Baptist  Magazine. 

The  Practical  Teacher. 

The  School  and  University  Magazine. 

The  Teachers*  Magazine. 

ICdinburgh  Tramway  and  Omnibus  Guide. 


Upwards  of  30  New  Educational  Works  have  been  printed  at  their  Press 

daring  the  year  1880. 


jyPPROVED    SCHOOL    gOOKS. 

By  Dr.   CORN^A/^ELL,  F.R.G.S. 

ARITHMETICS. 
Tlie  Sdence  of  Arlthmetle.    A  Systematic  Course  of  Numerical 
Reasoniog  and  Computations;    with  very  numerous  Exercises.      By 
James  Cornwell,  Ph.D.,  and  J.  G.  Fitch,  M.A.    New  and  Improved 
£dlition,  with  Additions.    4s.  ti. 

Now  Ready. 
Xfljr  to  Bdenoe  of  Arltlimetlo.    Showing  the  Method  of  Solution 

for  every  Question.    4s.  6d. 
School  Arithmetic.    14th  Edition,     is.  6d. 
Key  to  School  Arithmetic.    4s.  6d. 
Arithmetic  for  Beghmers;   combines  simplicity  and  fulness  in 

teaching   the    First    Four    Rules    and    Elementary    Fractions.       4th 

Edition.     IS. 

GEOORAPHIES. 
A  School  Oeograithy.    67th  Edition.   3s.  6d. ;  or,  \iith  30  Maps  on 

Steel,  5s.  6d. 

Geography  for  BeglmierB.    47th  Edition,    is. ;  or.  \^ith  48  pp.  of 

Questions,  is.  4d. 

QoestloiiB  oil  the  Geography  for  Beginners.    6d. 

Select  Bnglidi  Poetry  for  Schools  and  Famlllea    i6th  Edition. 

4*.  6d.  • 

Poetry  for  Beginners.  A  Collection  of  Short  and  Easy  Poems 
for  Reading  and  Recitation.    6th  Revised  Edition,     is. 

MAPS. 
A  School  Aflat;  consisting  of  30  small  Maps,  in  which  is  found 

every  place  meytioned  in  the  Autnor's  '  School  Geography.'    as.  6d.;  or 

4S.  coloured. 
Kap-book  for  Beginners ;  a  Companion  Atlas  to  the  '  Geography 

for  Beginners/  con«isting  of  twelve  pages  of  Maps  (above  seventy  large 

and  small),     is.  6d.;  2s.  6d.  coloured. 
Book  of  Blank  llapa    The  above  Maps  complete  in  all  but  the 

name^,  to  be  filled  in  by  the  Learner,     is. 

Book  of  Map  Projections.  Tlic  Lines  of  Latitude  and  Longitude 
only  to  the  above  Maps.     is. 

GRAMMAR. 
Allen  and  Oomwell's  School  Grammar.    57th  Edition.    2s.  red 

leather ;  or  is.  9d.  cloth. 
Grammar  for  Beglnxiera     An  Introduction  to  Allen  and  Com- 
well's  Sdiool  Grammar.    71st  Eldition.     xs.  cloth ;  9d.  sewed. 

SPBLIiINO   AND    COMPOSITION. 

The  Tonng  Composer ;  or.  Progressive  Exercises  in  English  Com- 
position.   41st  Edition.    IS.  6d. 

K^  to  Tonng  Composer.    Z3th  Edition.    3s. 

Spelling  for  Beginners.  A  Method  of  teaching  Reading  and 
Spelling  at  the  saxne  time.    3d  Edition,     ss. 

London : 

SLMPKIN  A  CO.;  HAMILTON  &  CO.;  W.  KENT  &  CO. 

Edinburgh  :  OLIVER  &  BOYD. 


For  the  Teacher  in  the  Class  and  the  Paxent  at  Home 

New  Edition,  964  pages— over  700  Lessons.    In  doth  boards,  as., 

THE  SYSTEMATIC  BIBLE  TEACHER, 

For  Home  and  School, 

Contains 'a  complete  Catechism  System  in  Five  Grades,  and 
Gospel  Narrative  System  in  Two  Grades,  of  a  hundred  lessons  each, 
to  suit  all  ages,  capacities,  and  classes,  in  both  home,  day,  and  Sun- 
day school,  in  sections  of  twelve  each,  for  Quarterly  Examinations, 
combining  the  Standard  Catechism  in  '  Hints  and  Helps,'  with  the 
Mimpriss  System  in  the  Life  of  our  Lord,  in  his  'Treasury  Harmony.* 

Designed  to  teach  Bible  Religion  by  lessons  that  all  teachers  can 
teach,  children  can  learn  and  teach,  parents  can  train  by  at  home,  and 
ministers,  without  study,  can  at  pleasure  examine  upon,  especiany 
quarterly,  before  parents,  teachers,  and  friends  of  the  school ;  and — 

BIBLE  VOICES  FOR  THE  YOUNG. 

Part  i.  ,  price  id.  and  2d. ,  for  parents  at  home. 

Parts  i.  and  11.,  price  3d.,  for  teachers  and  elder  scholars. 

A  Large  Type  Edition  now  ready.  Part  i.,  pric2  3d.,  cloth  com- 
plete, 6d. 

A  Popular  Series  for  School  and  Home, 

Just  published,  new  edition,  Profusely  Illustrated,  bright  cloth, 

price  xs.  each. 
By  the  late  Charles  Baker. 


I.  Man,  his  Frame  and  Wants. 
II.  Animals,  their  Nature  and  Uses. 


m  Plants,  the  Earth  and  Minerals. 
IV.  National  and  SoolalLlfa. 


The  Teacher's  Handbook ;  Comprising  The  Lessons  and  Mannal, 
Circle  of  Knowledge,  Gradation  in.,  with  Explanations, 
numerous  Derivations,  Questions  for  Examination,  and  ex- 
tended Lessons,  embodying  the  foot-notes  of  former  editions. 
Cloth  boards,  3s. 

The  Sdentlflo  Class  Book.  Being  Gradation  iv.  of  The  Circlk 
OF  Knowledge.  In  twenty-four  sections ;  with  330  Wood 
Engravings,  cloth  boards,  560  pp.,  fcap.  8vo,  3s.  6d. 

.Ml  the  Manuals  0/ Bible  History,  with  Reading  Books,  etc., 

by  the  same  Author. 

Ref orenoes  can  be  given  to  hunirods  of  National  British  and  Private 
Sohools^  as  well  ai  to  many  families  in  which  *  The  Olrole  of  Know- 
ledge '  Is  constantly  nsed. 

Complete  Catalogues  on  application  to 

THE  STTEHITIG  BIBLE  TEACHING  DEPOSITORY, 

67  Paternoster  Row,  London,  E.C. 
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W.   SWAN  SONNENSCHEIN  &  ALLEN.  LONDON 


B^al  Relief  Atlas  of  all  Parts  of  the  Earth.    Cbnsistine  of 

Thirty-one    Maps,   Twenty-six    of   which   in    Relief.      With 

Physical,   Political,  and  Statistical  Descriptions  facing  each 

Map.    EditedbyG.  Phillips  Be  VAN,  F.G.S.,  F.S.S.    Royal 

4to,  each  Map  framed  in  Cardboard  Mounts,  guarded  in  a  new 

style,  and  the  whole  half-bound  in  one  vol.,  cloth  sides,  gilt,  a  is. 

It  has  long  been  felt  that  it  is  of  incalculable  advantage,  more 

especially  for  the  young,  to  render  geographical  instruction  as  far 

as  possible  visible,  in  harmony  with  the  general  tendency  in  all 

branches  of  education.     'Through  the  eye  to  the  mind,'  was  the 

maxim  of  Pestalozzi,  and  year  by  year  teachers  are  learning  more 

fully  to  appreciate  its  truth. 

'Every  one  should  buy  the  "Royal  Relief  Atlas'*  —  it  will  come  as  a 
revelation  to  them.' — Teacher. 
Unique  in  its  kind.' — Scotsman. 

Linear  Blackboard  Kaps  (Outline).     England  and  Wales, 
4  ft.  9  in.  by  4  ft.,  i6s.     Europe,  4  ft.  6  in.  by  5  ft.  6  in.,  2 is. 

*  Every  teacher  illustrates  his  lessons  with  sketch  maps.  This  is  just  what 
is  ready  to  hand  on  the  maps  under  review.  .  .  .  They  meet  a  practiod  need 
in  a  practical  way.    No  scnool  should  be  without  them.' — Teacher. 

This  series  of  maps  will  be  rapidly  continued.  Each  map  is  ac» 
cuxately  and  carefully  stencilled  in  broad  white  outline  on  the  dark 
ground  of  a  specially  prepared  fabric,  the  positions  of  the  chief 
towns  and  their  relative  sizes  being  indicated  by  dots,  and  the  coun- 
ties by  dotted  lines ;  the  courses  of  rivers,  ranges  of  mountains,  etc. , 
are  fiUed  in  with  chalk  by  the  pupil  at  command  of  teacher,  and 
subsequently  removed  with  a  duster  or  sponge. 

Mmtl  (Prof.)— Elementary  Text-Book  of  Botany,  for  Schools. 
Edited  S.  H.  Vines,  D.Sc.,  M.A.,  Fellow  and  Lecturer  of 
Christ's  College,  Cambridge.  With  275  Cuts.  Demy  8vo, 
cloth  extra,  6s. 

'Will  unauestionably  take  a  high  place  at  once.  ...  It  is  with  a  safe 
coosdence  that  we  reoonunend  it  as  the  best  book  in  the  English  laaguage.' 
^—Nature* 

BotMdeal  Sohediilea  for  COass  Purposes.  Schedule  I. .  Flower  ; 
Schedule  II.,  Leaf  and  Stem  ;  in  packets  of  fifty.  Each 
packet,  royal  4to,  is.     Samples  fru, 

irnrti  (iL)>-EIements  of  Modem  GhemSstry.  Translated  by  W. 
H.  Greene,  M.D.  With  13a  Woodcuts.  Crown  8vo,  pp.  687, 
cloth,  los.  6(1. 

*This  book  is  certainly  very  refreshing.  .  .  .  The  author  gives  prominence 
to  generalizations,  and  these  he  develops  historically,  with  great  clearness 
ana  rare  felicity  of  illustration,  and  he  gives  just  suincient  detail  concerning 
cbrmical  manufactures  for  the  ocdinary  student*— JVia/«fv. 

Byland  <F.,  KJL)— The  Stadent's  Manual  of  Psychology  and 
Ethics.  Designed  fcr  the  London  B.A.  and  B.Sc.  Crown 
8vo,  cloth,  3s.  6d. 

'As  a  book  for  examinations  this  little  work  supplies  a  want  and  deserves 
•occeis.'— CMv^rftdJry  Review.^ 

*  Displays  much  acute  analytical  ^g^vti^*-^cotsmtan. 

SonnensOhein  It  Allen's  Industrial  Oeoi^apliy  Primers. 
Edited  by  G.  Phillips  Bevan,  F.G.S.,  F.S.S.  To  comprise 
about  fifteen  volumes,  x6mo,  cloth  boards.  Vol  i..  Great 
Britain  and  Ireland,  is.;  Vol.  11.,  France,  is.;  Vol.  in.. 
United  States  of  Ahbrica,  is. 

^  '  A  happy  and  useful  idea  successfully  carried  out.  .  .  .  They  are  exceed- 
ingbr  interesting  reading,  and  well  calculated  to  be  of  service,  not  only  for 
teaching  puiposes,  but  to  all,  old  and  young.'— T'siwm. 

Elementary  Notions  of  Logic.  Being  the  Logic  of  the  First 
Figure.  Designed  as  Prolegomena  to  the  study  of  Geometry. 
By  Alfred  Milnes,  M.A,  With  forty-one  figures.  i6mo, 
doth  boards,  is. 

*  A  very  meritorious  work.* — School  Guardian. 

Plantos.  The  Captivi  of  Plautus.  Edited,  with  Notes,  by 
E.  A.  SONNENSCHEIN,  M.A.  (late  Scholar  of  Univ.  CoIL 
Oxon.),  together  with  a  Critical  Apparatus,  a  Collation  of  the 
Vatican  and  British  Museum  MSS.,  and  an  Appendix,  consist- 
ing of  Notes  and  Emendations  to  the  whole  of  Plautus,  dis- 
covered in  the  handwriting  of  Richard  Bentley,  in  his  copy  now 
in  the  British  Museum ;  with  a  facsimile.    Demy  8vo,  cloth,  6s. 


School  Edition.    Containing  Text,  Notes,  and  Critical 

Apparatus  only.    New  edition.     Demy  8vo,  cloth  limp,  3s.  6d. 

*We  cordially  recommend  this  well^equipped  play  both  to  older  and 
younger  students.'— .S'tf/Mn/aj'  Review, 


Fifteen  Maps  illustrating  CjCSAR's  'Gallic  War.* 
By  A.  Von  Kampen.    Second  edition.    With  Text     Royal 
4to,  cloth.  6s. 
Excellent  maps.  .  .  .  Will  be  very  useful*— ^^A/^ny. 


A.  SONNENSCHEIN'S    PUBLICATIONS. 

Bde&cs  and  Art  of  Arltbmetta  BvA.  Sonnenschein  and  H. 
A.  Nesbitt,  M.A.  Crown  8vo,  dofh.  Part  L,  fourth  edition, 
as.  6d.  Parts  it.  iil,  second  edition,  3s.  6d.  Farts  L-m., 
complete  in  one  Vol.,  fourth  edition,  5s.  6d.  Exercises  to  F^rt 
I.,  IS.  Elxercises  to  Parts  n.  iil,  is.  3d.  Answers  to  Elxerdses. 
complete,  is.  6d. 

'The  book  is  good  throughout,  ...  its  thoroughness  b  exceedingly 
piaiaeworthy.  'Spectator, 

A  B  0  of  Axlthmetia  Teacher's  Book.  Two  Parts,  each  is. 
Pupil's  Book  (Exercises).    Two  parts,  each  4d. 

Tables  for  Fraotlalaff  Vbm%  VMAqtl  For  the  Use  of  Pixpil 
Teachers  and  Monitors.  Bv  A.  Sonnenschein.  All  the 
Tables  from  i  to  xa  printed  on  Carbonised  Slate,  is.  In 
Polished  Rosewood  Frame,  is.  6d.  On  Carbonized  Slate- 
Paper,  as  xamo  Pocket-Book  of  8  ppi,  as.  Descriptive  Pro- 
spectus/ree. 

*  Well  worthy  of  the  attendon  of  educaton.*— School  Board  Chronicle. 

*  An  ingenious  attempt  to  minimize  the  pupil's  efforts  in  leaming  Short 
Division^  and  to  utilise  to  the  utmost  the  labour  of  mooiton  and  feeaoien.'-* 

NnmlMr  FietOTei*  For  the  Niu^ry  and  Kindeiigarten.  Fourteen 
Coloured  Sheets  of  Familiar  Objects,  etc.,  for  teaching  the 
rudiments  of  Numeration.  Folio,  on  roller,  7s.  6d.;  also 
mounted  on  canvass,  rollers,  and  varnished,  16s. 

'  Will  do  something  for  even  the  dullest  child,  while  they  can  only  be  a 
delight  to  the  clever  ooc'—Edmcational  Chronicle. 

Patent  Arlthmometor,  for  enabling  the  Teacher  to  render  ViaUe 
and  Tangible  all  the  Operations  in  Arithmetic,  from  Numera- 
tion to  the  Square  and  Cube  Roots.    Prospectuses  <m  applicaiiam. 
Silver  Medal,  Paris  Exhibition,  1878. 

'  A  very  interesting  and  complete  system  of  teaching  Arithmetic  by  in 
tuition.  .  .  .  Whilst  presenting  to  the  pupil  an  embodiment  of  mental 
images,  it  exacts  from  him,  at  every  step,  an  act  of  judj^ment  by  means  of 
companion  and  reflection :  and  this  method,  whilst  leavug  full  scope  to  the 
teacner,  leads  the  pupil  through  a  wide  field  of  discovery,  and  an  endless 
variety  of  operadons.  .  .  .  The  twelve  Number-Pictures,  which,  from  their 
small  cost,  are  within  the  reach  of  all  teachers,  constitute  a  most  vigorous 
and  sure  means  of  giving  yotm^  children  a  thorough  knowledge  of  all  the 
possible  operations  and  combinations  of  the  numbers  up  to  ten,  thus  laying 
a  firm  basis  for  further  calculations.  These  further  cafculadons,  up  to  the 
highest  naathematical  studies,  are  facilitated  and  organised  by  means  of  the 
Arithmometbr,  containing  a  concrete  representation  of  every  number  up 
to  a  million.'— 7^MrMa/  Educ,  Utticn. 

*  The  Number-Pictures  and  the  Cube-arrangement,  which  created  such 
Ullc  at  the  Paris  Exhibition,  render  the  acquisition  of  arithmetic  a  joyoiis 
pastime  to  children.'— /fOli'/zAo//  Review.  ^ 

*  In  systemadcally  introdudag  concrete  illustradons  into  all  parts  of  arith- 
metic, Messrs.  Sonnenschein  and  Nesbitt  are  only  acting  in  sympathy  with 
a  general  tendency  in  modem  mathematics.'— Professor  Hemrici,  University 
College,  London.  _^.^_«__«^-__— 

Recently  Issued, 
A  New  Pamphlet  by  A.  SONNENSCHEIN. 
'  Elcmontary  Education  at  Homo  and  Abroad.'    Sent  Free  in 
any  quantities  for  Distribution  on  application  to  the  Publishers. 


THE    KINDERGARTEN. 

Child  and  CbUd-Natnre.  Contributions  to  the  Understanding  of 
Froebel's  Educational  Theories.  Bt  the  Baroness  Maren- 
HOLTZ-BuLOW.  Second  (stereotyped)  edition,  with  ten  Wood- 
cuts, crown  8vo,  cloth  extra,  5s. 

'  We  may  at  once  say  that  it  is  the  most  readable  oontributaoa  we  have  to 
what  may  be  called  Kindergarten  literature ;  it  is  beautifully  translated. 
For  all  teachers  tihere  are  passages  on  nearly  every  page  full  of  suggestion 
and  often  of  beauty.'-»7V«^Arr. 

Tho  Paradise  of  Chlldliood.  A  Complete  Guide  to  the  Kinder- 
garten. By  Edward  Wiebe.  Third  edition.  Illustrated  by 
75  full-page  Plates,  410,  extra  cloth,  6s. 

*  Of  the  greatest  y^iVxe.*— Schoolmaster. 

•The  most  perfect  of  the  Kindergarten  Handbooks.*— 7>tfc4#r, 

Tho  Kindergarten :  Principles  of  Froebel's  System.  By  Emily 
Shirreff.  Second  (and  cheaper)  edition.  Crown  8to«  cloth, 
IS.  4d. 

*  An  admirable  exposidon  of  the  principles.'— Jf*#^&»<M/rr. 

*  Thoughtful  essays.'— 5'fAtf*/C««n/i4f«.  .  „  „         ,        , 
'We  recommend  this  book  to  all  women;  specially  to  all  mothers.— 

Literary  Churchman. 

Slndergarton  PabUcationB  of  W.  Swan  ^Sonnenschein  & 

Allen.    Full  Catalogues  on  application. 

Prise  and  Howard  Books,  PubHshed  by  W.  Swan  Sonnenschein 
&  Allen.    Full  Illustrated  Catalogues  on  application. 
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JOHN  WHITEHEAD  &  SON, 

GENERAL   AND    COMMERCIAL 


TRINITY   WORKS.    17   TRINITY  STREET, 

LEEDS. 


^i"    Every  description  of  School  and  Commercial  Printing  executed  with  care  and 
promptitude,  and  at  prices  compatible  with  the  best  workmanship. 


THE 


©imuational  ^etofi 

(The  Organ  of  the  Edacattonal  Institute  of  Scotland), 


PUBLISHED     EVERY     FRIDAY, 


PRICE   ONE    PENNY. 


First-class  Medium  for  Scholastic  Advertisements. 


PUBLISHING  OFFICE— 

ROYAL    EXCHANGE, 

297  mOH  STREET,  EDINBUROH. 


TO  BE  HAD  IN  LONDON  FROM 

W.   STEWAKT   &  CO., 

HOLBORN  VIADUCT   STEPS,  E.O. 


The  School  Board  Chronicle. 

M  EDUCATIONAL  RECORD  AHD  REVIEW. 


VN.*' 


Established  Febniary  1871. 

EVERT  SATURDAY,  PRICE  THREEPENOB.  Post  Free,  16f.  per 
Annum ;  78.  7d.  for  Siz  Montlis ;  U.  lOd.  for  Three  Monthvpald 
in  ftdvanoe.    P.O.O.'i  iliould  be  made  pajable  at  the  Chief  Offloe. 


The  School  Board  Chronicle  is  the  accepted  organ  of  the  School 
Boards,  of  which  there  are  about  aooo.  and  the  Weekly  Chronicle 
of  the  proceedings  of  the  School  Attendance  Committees  under 
Lord  Sandon's  Act.  of  which  there  are  about  70a 

The  School  Board  ChronUU  contains,  every  week,  a  full  report  of 
the  proceedings  of  the  London  School  Board,  and  of  all  the  other 
School  Boards  and  School  Attendance  Committees  in  England  and 
Wales,  and  discusses  every  question  connected  with  the  working  of 
the  Elementary  Education  Acts. 

The  School  Board  Chronicle  occupies  the  position  of  a  '  Hansard 
to  the  great  educational  parliament  of  the  United  Kingdom.'  and  is 
filed  regularly  by  Subscribers,  amongst  whom  are  the  Fz68ld«&t 
of  the  Edueation  Department  and  other  officials,  Hemhers  of 
school  Boards,  Clerks  of  School  Boards,  Behod  Mana«;«ri» 
School  mistresses  and  School  Hasten  in  Board  schools,  Utan- 
hers  and  Clerks  of  School  Attendanoe  Oommlttoes,  school 
Attendance  Officers,  Members  and  Clerks  of  Boards  of  Qoar- 
dians,  Mayors,  Town  Clerks,  Members  of  Parliament,  and  many 
others  who  are  interested  in  the  great  .question  of  Nadoqal  Elgmep- 
tary  Education. 

The  number  of  testimonies  constantly  received  as  to  the  value 
and  usefulness  of  the  paper  and  the  high  estimation  in  which  it  is 
held,  proves  that  it  is  regarded  as  a  necessity  by  all  who  hold 
important  positions  under  the  operation  of  the  Elementary  Educa- 
tion Acts,  and  who  wish  to  be  thoroughly  well  up  in  the  d^Utils  of 
its  administration,  and  also  by  teachers,  in  order  to  keep  pace 
with  the  Education  movement 

The  School  Board  ChronicU  is  a  valuable  medium  for  obtaining 
the  services  of  qualified  teachers,  and  also  for  all  Elducational  and 
Scholastic  anmnmoements. 


Tenmffr  AdvtrHsemtnU^  mnd  Inquiring  skmtUie  nmd*  io  UuPtMUkert^ 
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NEW  WORKS  AND  NEW  EDITIONS  PUBUSHED  BY 

THOMAS    MURBY. 


Tlie  Schoolroom  Chart  of  Geographical  Terms.  Consist- 
ing of  a  magnificent  pictorial  design,  iUustrating  nearly  50  Definitions, 
etc  Designed  by  F.  Rutlby,  Esq.,  H.M.  Geol.  Survey,  and  drawn 
oa  stone  by  W.  Sakcbant.    Size,  60  in.  by  5a  in.    Price  16s. 

The  Classroom  Chart  of  Geographical  Illastrations.    A 

Belectioa  from  Che  above.    Price  5s. 

Dodd's  Inspector's  Recent  Examination  Cards  in  Arith- 
metic, for  Standards  II.  to  VI.    Price  per  set,  with  Answers,  in  cloth 
IS.  each  Standard. 


Dodd's  Algebraic  Test  Cards.    Sets  I.,  II.,  III.,  adapted 

to  Standards  IV.,  V.,  and  VI.    Price  6d.  each  set. 


Dodd's  Algebra  for  Beginners.    Improved  and  Enkuiged. 

Price  lod.  :  with  Answers,  is.  id.    Also  in  four  parts.    Parts  \.  and 
II.,  ad.  each  ;  Partes  III.  and  IV.,  3d.  each. 
This  text-book  is  considered  by  several  eminent  teachers  a  model  of 
graduati<m  and  conciseness. 

Murby's  Imperial  Gnunmar  and  Analysis.    Adapted  to  the 

new  requirements  of  the  Code.    Complete,  price  8d.    Also  in  separate 
parts. 

Standard    II.        .        id.  I  Standard  IV.  ad. 

Standard  III.        .        id.  |  Standards  V.  and  VI.  3d. 

The  School  and  College  Mental  Arithmetic.     By  J.  B. 

Dangar,  B.A.    Containing  examples  of  every  process  that  can  be 
worked  mentally.    Price  is. 


Adopted  by  the  School  Board  for  London. 


'EXCELLENT!' 


'UNEXCELLED!' 


MURBY'S 


IMPERIAL    COPY    BOOKS. 

PRICE    2d.    EACH. 


Stakd.  I.  Book  I. 
a. 
II. 


#1 


*» 


it 


III. 


If 


tt 


» 


CONTENTS    OF 

HALF  TEXT— Lines,  curves,  easy  letters,  and  words. 
HALF  TEXT- More  difficnit  letter*  and  words. 
HALF   TEXT— Difficult   letters   and   words,    and 

figures. 
HALF  TEXT— Geographical  terms,  grammar,  etc. 
SMALL  TEXT— Capitals  classified,  words,  figures, 

etc. 
6.    DOUBLE  SMALL— Words  between  two  lines  with 

capitals,  geography,  grammar,  and  figures. 
6}.  DOUBLE  SMALL— Narratives  and  simple  poetry. 


4< 

5« 


THE    SERIES, 

Stako.  IV.  Book  7.    SMALL  HAND— On  single  line,  three  copies  on  a 

page.     History. 
7I.  TEXT   ROUND  AND  SMALL. 

8.  SMALL  HAND — On  single  line.    No  division  marks 
between  the  words.     Grammar. 

9.  SMALL  HAND-^Three  copies  on  page,  no  divisioo 
or  space  between  lines,  proverbs,  extracts,  etc 

10.    SMALL  HAND— History  extracts,  etc. 

IX.    SMALL  HAND  —  History,  geography,  literature^ 

and  arithmetic 
la.  SMALL  HAND^Businessforms,letters,andaddresses. 


>> 


V. 


„       VI. 


I» 
If 


*l 


>l 
tl 


It 


LARGE  POST  EDITION.    Very  superior  paper,  stiff  nonpareil  covers. 

No.  I.  Easy  letters  and  letters.  I  No.  3.  CapitaR  I  No.  5.  Text,  Round  and  Small. 

f,    2.  Easy  capitals  and  words.  |    „    4.  Small  Hand.  |    .,    6.  Small  Hand,  History. 


Price  6d.  each. 


No. 


II 


7.  Small  Hand,  History  and  Geography. 

8.  Letters. 


'  I  esteem  it  at  once  a  duty  and  a  pleasure  to  call  the  attention  of  my 
felknr-teachers,  public  and  private,  to  the  above  series  of  Copy  Books.  I 
bave  carefully  examined  almost  every  set  which  has  appeared  during  the  last 
lifteen  years,  and  I  know  of  no  others  by  means  of  which  a  clear,  rapid,  and 
It  style  of  penmanship  may  be  so  easily  acquired  by  the  pupil  with  so 


little  supervision  on  the  part  of  the  teacher.  The  quality  of  paper  is  excellent, 
and  the  printing  is  done  in  the  most  finished  manner.  I  shall  certainly  adopt 
them  in  preference  to  any  other,  and  recommend  them  to  my  friends.' 

WILLIAM  DODDS, 
Author  o/ihe  '  Complete  Guide  to  Matriculatum^'  ett. 


DRAWING     STUDIES     FOR     SCHOOLS. 


THE    YOUNG   ARTIST. 

▼olllina   T.  Containing  upwards  of  150  Studies.    Price  as. 
Yolnxne  11.  Containing  upwards  of  300  Studies.    Price  2s.  6d. 


THE   YOUNG   ARTIST'    DRAWING    CARDS. 

Size  8  in.  by  5I  in. 

8«t  A.— AnlBUOa  and  Figures.  z6  Large  Cards.  Price  is. 
.  BL—Luidaoape  aad  Trees.  16  Large  Cards.  Price  IS. 
M   0.— Facee.  Fmltl,  and  FlOWVrt.     16  Large  Cards.    Price  is. 


In  Pre/4trMtioH. 

*THE    YOUNG    ARTIST'    DRAWING    BOOKS. 

8  pp.,  size  8  in.  by  zoj  in.    Price  2d.  each. 


Book  1.— AnlmalB  and  Flguree. 
8.— Laniiioape  aiul  Itees. 


II 


II 


Book  4.— Landscape  and  Trees. 
5.— Faoes,  Fruits,  ft  Flowers 
6. 


•I 


II 


II 


II 


*The  copies  will  tend  to  increase  the  interest  of  pupils  in  the  art  of 
drawing. ' — Schoolmaster. 

*  Bold  and  spirited  drawing  copies,  very  suitable  for  home  practice.  The 
examples  in  Freehand  are  pleasingly  different  from  the  endless,  meaningless, 
balanced  copies  children  get  at  school,  and  in  the  constrained  and  question- 
able system  of  the  Science  and  Art  Department.'— T'^^  Teacher. 

*  The  designs  are  well  executed  and  happily  chosen,  being  calculated  to 
interest  the  learner  to  an  extent  far  from  usual  in  ordinary  copies  for 
beginners.' — Literary  Review. 


jftBdent  and  Modem  Vases.    By  J.  Wadby.    94  in  set.    Price  is. 
CnmUnear  Freehand  Copies.    Grade  I.    By  J.  Wadby.    24  Cards. 
Frioesa. 

Onrylllnear  Froekand  Copies.    Grade  II.    ByJ.  Wadey.    > 8  Large 
Price  as. 


Murby's  Freekand  Examples.    Designed  by  W.  A.  Smith.  Certi> 

(icated  Master  of  the  Department  of  Science  and  Art.  21  designs  »i>ft 
X  5  inches  by  xo  inches.  To  be  copied  bv  a  whole  Class  sunultaneously. 
Price  2S.  per  set,  plain ;  oe  5s.  on  card,  ana  with  rings. 


THOMAS  MURBY,  32  BOUVERIE  STREET,  FLEET  STREET,  E.C. 
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SPECIAL    PUBLICATIONS 


FOR 


PUPIL    TEACHERS,    STUDENTS,  AND    TEACHERS. 


Moffatt's  Pupil  Teachers*  Course. — Candidates,  2s.  6d.  : 
Year  I.,  2s.  6d. ;  Year  II.,  3s.  ;  Year  III..  3s.  6d.  ;  and  Year 
IV.,  4s. 

•»•  Editors  have  been  selected  for  writing  these  books,  who  have 
special  qualifications  for  the  task. 

These  books  contain  the  whole  course  of  instruction  for  Pupil 
Teachers.  They  are  carefully  and  fully  written.  Examination 
Papers  in  each  subject  are  set,  and  practical  hints  to  Pupil  Teachers 
are  given. 

*  We  can  give  very  high  praise  to  this  compilation.  Books  of  this  kind  are 
not  generally  very  well  done,  but  the  present  work  is  excellently  drawn  up. 
PupO  teachers  will  not  need  other  books '—  The  National  SchootmasUr. 

*  Will  be  a  boon  to  the  class  for  which  it  is  intended.'— T^A^  Irish  Teach^tt* 
ypurmal, 

Dednctiona  from  Endid,  and  How  to  Work  them.  Price 
3s.  Nearly  aoo  Exercises  progressively  arranged,  and  fully 
worked  out  as  Models.  The  book  will  be  found  of  great  service 
to  Pupil  Teachers,  Students  in  training,  Science  Classes,  Uni- 
versity, Local,  and  Matriculation  Examinations. 

'Will  undoubtedly  prove  of  great  assistance  to  all  who  study  Euclid.*— 
Tlu  Tt€Kfur. 

Mofifatt's  Reprint  of  Pupil  Teachers'  Questions  set  by  the 
Education  Department  in  1874,  1875,  1876,  1879,  with  Answers 
to  Arithmetic  and  Algebra.     Price  is.  6d.  for  each  year. 

\*  These  are  a  reprint  of  the  official  questions  given  by  H.  M. 
Inspectors  at  the  Monthly  Examinations  of  Pupil  Teachers. 

'  It  is  just  the  sort  of  book  a  teacher  finds  useful  for  preparinj;  for  examin- 
ation. Save  in  one  or  two  minor  particulars,  the  questions  are  as  applicable 
to  Scotland  as  to  England.' — Tht  Educational  Ntws: 

*  Pupil  teachers  and  others  will  find  the  work  of  great  value,  and  we  would 
ui;ge  mem  to  secure  a  copy.  The  price  is  but  a  trifle.'— yA/  Irish  Educa- 
tumal  Journal, 


Moffatt's  Answers  to  Scholarship  Questions.  1879  ami 
x88a  Price  as.  each.  These  books  contain  full  and  complete 
answers  to  all  the  Scholarship  Questions,  with  particulars  of 
Training  Colleges,  and  instructions  and  hints  for  Candidates. 

The  Schoolmaster  says — '  To  those  looking  forward  for  the  scholarship 
examinations,  this  will  be  a  friend  in  need.* 

Th*  Pupil  Teacher  says—*  Excellent  model  answers.  ' .    .    .     Extremely 

useful  as  a  guide  and  model.' 
2*ublic  Opinion  says—  'ITie  answers  arc  moJels  indeed.' 
The  National  Schoolmaster  says ->*  Replete  with  information.    .    .    . 

Valuable  for  its  hints.' 

The  School  Board  Chronicle  says—'  Pupil  teachers  and  students  will,  we 
imagine,  make  a  rush  for  this  opportune  little  book.' 

Queen's  Scholarship  Questions,  for  1870-1-2-3.    Price  is. 
Queen's  Scholarship  Questions,  for  1S74- 5-6-7.    Price  is. 
Queen's  Scholarship  Questions,  July  1878.    Price  6d. 
Queen's  Scholarship  Questions,  July  1879.    Price  6d. 
Queen's  Scholarship  Questions,  July  1S80.    Price  6d. 

With  answers  to  Arithmetic,  Algcbrn,  and  Mensuration.  'No 
better  exercise  for  those  preparing  for  a  Scholarship  will  be  founch 
than  in  answering  these  questions.  * 


MOFFATT&  PAIGE,  Warwick  Lane,  Paternoster  Row,  London 


CAP    AND    CLOAK    HOOKS, 

Suitable  for  Schools,  Lecture  Halls,  Reading  Rooms,  Offices,  Private  Houses,  etc.  etc. 

ALL   WROUGHT-IRON,   UNBREAKABLE. 


Ko.  2. 


No.  2. — The  New  Hook,  with  Flang^e.  A  Strong  Hook  for  Schools.  The  shield  or 
plate,  which  covers  and  secures  the  rods,  is  pierced  with  three  screw  holes,  thus  affording  a 
more  secure  holding  to  the  wood  than  is  possible  with  those  which  admit  of  but  two  screws 
in  the  same  vertical  line.  Price,  Japanned  Black,  3s.  6d.  per  dozen.  Sample  sent  on 
receipt  of  4d.  in  Stamps. 

A^.^.— This  Hook  is  also  sold,  without  the  Flange,  at  as.  6d.  per  dozen.    Specimen  on  receipt  of 

3d.  in  Stamps. 

No.  0  Hook.  A  very  useful  Hook  for  Infant  Schools,  and  other  purposes.  Price, 
Japanned  Black,  is.  6d.  per  dozen.     Sample  sent  on  receipt  of  3<i. 

These  Hooks  are  supplied  to  Schools,  or  when  ordered  in  quantities,  at  a  discount  of  25  per  cent. 


No.  O. 


Schools  completely  fitted  up.     Estimates  given.     Catalogues  gratis  on  application  to  the  Manager,  Mr.  0.  N.  WILLOICAIT. 

WESTMINSTER  SCHOOL  BOOK  DEP0f,l28  HORSEFERRY  ROAD.  S.W. 


CITY    KINDERGARTEN    DEPOT, 

W.     SHEPHERD,     30     PATERNOSTER    ROW.     LONDON,     E.G. 

W.  SHEPHERD  begs  16  draw  the  attention  of  Principals,  Teachers,  and  all  interested  in  this  now  valued  and 
popular  system  of  Juvenile  Tuition,  to  his  complete  Stock  of  all  Kindergarten  Materials  of  the  best  Manufacture, 
as  adopted  and  imported  from  the  Continent. 

•  TAe  Paradise  of  Childhoods  A  complete  Manual  for  self-instruction  in  Froebers  Educational  Principles,  and 
Practical  Guide  to  Kindergartners.     85  pages  letterpress,  and  75  pages  of  Illustrations,  price  7s.  6d. 

Inspection  invited.     Full  Catalogues  free  on  application. 


THE    FIRST    SIX    GIFTS. 


FIRST  GIFT.— The  Ball     Box  containing  six  coloured  worsted  balls  (three  primary  and  ihiee     £ 
secondary  colours),  etc.        ..........      o 

SECOND  GIFT'  (vide  fiptre). — Box  containing  ball  cylinder,  and  two  cubes  in  wood    . 

THIRD  GIFT. — Froebel's  First  Building  Box,  containing  a  cube  divided  into  eight  smaller  ones 

FOURTH  GIFT. — Second  Building  Box,  containing  a  cube  divided  into  eight  oblong  planes    . 

FIFTH  GIFT.— Third  Building  Box  (an  extension  of  Third  Gift),  containing  one  large  cube, 
divided  into  twenty-one  whole,  six  half,  and  twelve  quarter  cubes  .... 

SIXTH  GIFT.— An  extension  of  the  Fourth  Gift    ....... 


I    9 
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For  full  instructions  in  use  o/aiove  Gifts  see  '  Paradise  of  Childhood.* 
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'  Snch  a  work  will  be  a  welcome  boon.'— 7)i«  School  Board  Chronicle. 


In  WEEKL  Y  NUMBERS,  pric*  id.,  and  MOUTHL  Y  PARTS,  price  6d. 

WARD   &   LOCK'S 

UNIVERSAL  INSTRUCTOR : 

Or,  self-culture   for  all. 

PROFUSELY    ILLUSTRATED. 


*   « 


With  Part  L  is  Presented  Gratis  a  Valuable  Chart  of  tlu  History  of  the  World ;  afidwith 
Part  II L  is  presented  Gratis  a  Comprehensive  Chart  illustrating  *  The  Intellectual 

and  Material  Progress  of  the  World* 


RECOGNISING  the  progressive  spirit  of  the  age,  and  the 
demand  that  exists  for  carefully-prepared  literature  suited 
to  the  wants  of  Self-Educators,  WARD,  LOCK,  &  CO.  have 
prepared  a  Serial  Work  of  an  exhaustive  character  under  the 
above  title.  It  will  be  a  Complete  Encyclopsedia  of  Learning, 
meeting  the  requirements  of  Students  of  all  Classes,  and  cha- 
racterised by  such  features  as  will,  the  Publishers  confidently 
believe,  give  it  a  marked  superiority  over  every  similar  under- 
taking. The  comprehensiveness  of  its  plan,  the  thorough 
execution  of  its  details,  the  number  of  its  illustrations,  the  con- 
venience of  its  size,  and  the  cheapness  of  its  price,  cannot  fail 
to  secure  for  it  a  prominent  position. 

In   projecting  the   'UNIVERSAL    INSTRUCTOR,*  the 
aim  of  the  Publishers  has  been  to  take  part  in  the  supply  of  a 


national  need.  At  no  time  has  the  necessity  for  mental  im- 
provement been  more  clearly  seen  than  at  present,  when  it  is 
acknowledged  on  every  hand  that  if  Britain  is  to  maintain  her 
supremacy  abroad,  she  can  do  so  only  by  the  diffusion  of  sound 
education  amongst  her  population  at  home. 

The  Subjects  treated  of  in  the  •  UNIVERSAL  INSTRUC- 
TOR* will  cover  the  whole  field  of  knowledge.  They  will 
extend  from  the  most  elementary  to  the  most  advanced,  and, 
taken  together,  will  form  a  '  perfect  system  of  Intellectual 
Culture.*  The  latest  thought  of  the  time,  and  all  modem  in- 
ventions and  discoveries,  will  find  adequate  representation  ;  and 
whilst  we  would  avoid  pretending  to  convert  labour  into  recrea- 
tion, we  have  no  hesitation  in  affirming  that  our  lessons  will 
prove  eminently  lively  and  interesting. 


THE  UNIVERSAL  INSTRUCTOR  contains  all  Necessary  Directions  for  acquiring  Proficiency  in  the  folloving  among  otber  Snldects:— 


Algebra. 

Anatomy— 

AnimaL 

Coifiparative. 

Human. 

Arithmetic. 

Astronomv. 

Biogmphy. 

Book-keeping. 

Botany. 

Chemistry. 

Commerce— 
History. 
Practice. 

Drawing. 
Electticity. 
Elocution. 
English  Grammar. 
English  Literature. 
Ethnology. 


Experimental 

PurLOSOPHY — 

Magnetism. 

Electricity. 

Galvanism. 

HcaL 

Light. 

Chemistry. 

Sound. 

Meteorology,  etc. 


Fine  Arts— 

Drawing. 
Perspective. 
Sketching   from 

Nature. 
Music. 
Singing. 

French  Language. 
French  Literature. 
Galvanism. 


Geography — 
Physical 
Political 

Geology. 
Geometry. 
German  Language. 
German  Literature. 
Greek  Language. 
Greek  Literature. 
Health. 
Heat 

History — 
AndenL 
Sacred. 
Mediaeval 
Modem. 

Great  Britain  and 
.Ireland. 

Hydrostatics. 
Italian  Language. 
Italian  Literature. 
Land-surveying. 


Languages— 
Ancient — 

Latin. 

Greek. 
Modem — 

French. 

German. 

Italian. 

Spanish. 

Latin  Language. 
Latin  Literature. 
Light 

Literature— 
Ancient — 

Roman. 

Greek. 
Modem — 

English. 

French. 

German. 

Italian. 

Spanish. 


Logarithms. 
Machines   and    Ma- 
chinery. 
Magnetism. 

Mathematics — 

Ariihmclic 

Algebra. 

Geometry. 

Trigonometry,  etc. 
Mensuration. 
Meteorology. 

Mechanical   Phi- 
losophy— 

Mechanics. 

Hydrostatics. 

Hydraulics. 

Pneumatics. 
Mineralogy. 
Music. 

Natural  History- 
Mincralogy. 
Geology. 


Natural  History — 

Botany. 

Zoology. 

Animal  Physiology. 

Human       do. 

Vegetable  do. 

Comparative  Ana- 
tomy, eta 
Perspective. 
Physiology,  Animal. 
Physiology,  Human. 
Pneumatics. 
Reading. 
Shorthand. 
Singing. 

Sketching  from  Na- 
ture. 
Sound. 

Spanish  Language. 
Spanish  Literature. 
Trigonometry. 
Wnting. 
Zoology. 


SOME  OPINIONS  OF  THE  PRESS  ON  WARD  <ft  LOCK'S  UNIVERSAL  INSTRUCTOR. 


'  It  promises  to  be  a  work  of  undoubted  merit  and  of  real  value.  .  .  .  We 
predict  for  if  much  acceptance  by  those  who  desire  to  aojuire  learning,  and 
to  become  well-informed  men.'—  Thg  Educational  ChramcU, 

*  This  is  the  cheapest  sixpennyworth  of  instructive  and  educational  letter- 
press ever  issued.'-— TAr  Pn/ii  Teacher, 

'Tliere  wilt  never  oease  to  be  many  fields  and  abundant  scope  for  self- 
instruction,  and  always  a  large  number  of  students  to  whom  such  a  work  will 
be  a  welcome  boon.* — Tke  Schcol  Board  Chronicle^ 


*  The  comprdienstve  excellence  of  the  woiic  is  combined  with  cheapness 
and  thus  it  offers  an  undoubted  boon  to  those  who  wish  to  enridi  their  minds 
and  improve  their  position  by  self-culture.'—  Tkt  Daify  Ckfonicle, 

*  Superior  to  anything  of  the  kind.  ...  It  is  Impossible  to  taj  too  moch 
in  praise  of  this  ''^Instructor."  There  is  no  better  work  on  self-culture. '— 
Tke  PrimiHve  MIethoditt, 

'  The  work  is  excellent,  and  it  is  to  be  hoped  it  may  meet  with  the  popa* 
larity  it  deserves.' — The  Atkeaamm. 


Prospectuses  will  be  forwarded  by  the  Publis/iers^  postfree^  in  any  quantity  required  for  distribution. 


London:  WIES,  LOCK,  &  CO.,  ¥axwick  House,  Salisbury  Square,  E.G. 
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THE   BRITISH    READERS. 

Edited  by  THOMAS  MORRISON,  M.A.,  Rector  of  Free  Normal 

Training  College,  Glasgow. 


Just  Pcblishei), 

FIRST  GEOGRAPHICAL  READER,  for  standard  n. 

80  pp.,  limp  cloth,  6d. ;  cloth  bound       .....         cs,  Sd. 

THE    LITERARY   READER,  a  companion  Volume  to  Fifth 

and  Sixth  Readers,  224  pp.,  cloth  .  .  .  .  .  is.  3d. 


FIB8T  PBIHEB,  5  Cuts,  32  pp.,  cloth  ....  2d. 

6E00ND  FBIMSB,  7  Cuts,  48  pp.,  cloth       ...  3d. 

7IBST  AKB  SEOOND  PBIMEB  combined,  cloth .        .  fd. 

FOtST  UKADKR,  27  Cuts,  80  pp.,  cloth  limp,  4d. ;  cloth  6d. 


fiEOOWD  BEADEB,  20  Cuts,  128  pp.,  cloth 
THIBD  TlEAf>EB,  25  Cuts,  192  pp.,  cloth 
FOUBTH  BEADEB,  22  Cuts,  256  pp.,  cloth 
FIFTH  BEADEB,  35  Cuts,  416  pp.,  cloth 
SIXTH  BFiAPEB,  40  Cuts,  464  pp.,  cloth 


OS.  8d. 

IS.  od. 

IS.  3d. 

2s.  od. 

2S.  6d. 


LABGE  BEADING  LESSON  SHEETS.     Size  22  by  30,  printed  with  Red  Ornamental  Borders,  exactly  agreeing  with  First  Primer, 

including  the  Illustrations,  per  Set  of  20  Sheets,  5s. ;  or  on  Rollers,  5s.  6d. ;  or  on  Millboard,  12s. 


SPECIMENS  WILL  BE  SENT  FREE  TO  TEACHERS  ON  APPLICATION, 


GALL  &  INGLISi  Edinburgh;  and  London,  25  Paternoster  SquarOi  E.C. 

WORKS  BY  PROFESSOB  MARSHALL, 

Imperial  Bi>o,  £j,  its.  6</., 

ANATOMY    FOR    ARTISTS. 

By  JOHN  MARSHALL,  F.R.S.,  F.R.G.S., 

Professor  of  Anatomy,  Royal  Academy  of  Arts  ;  late  Lecturer  on  Anatomy  at  the  Government  School  of  Design,  South 
Kensington  ;  Professor  of  Surgery  in  University  College,  London ;  Senior  Surgeon  to  the  University  College  Hospital,  etc.  etc. 
Illustrated  with  220  Original  Drawings  on  Wood  by  J.  S.  Cuthbert.     Engraved  by  George  Nicholls  &  Co. 

Polio,  price  8j.,  in  wrapper;  or  in  Portfolio ,  price  qj., 

A  RULE  OF  PROPORTION  FOR  THE  HUMAN  FIGURE. 

Illustrated  by  John  S.  Cuthbert. 
Third  Edition,  with  Adtiitions,  Ato,  with  Folio  Atlas,  aw., 

A  DESCRIPTION  OF  THE  HUMAN  BODY;  ITS  STRUCTURE  AND  FUNCTIONS. 

Illnstrated  by  reduced  copies  of  the  Author's  '  Physiological  Diagrams,'  to  which  series  this  is  a  companion  work.  Designed  for 
the  use  of  Teachers  in  schools  and  young  men  destined  for  the  Medical  Profession,  and  for  popular  instruction  generally. 

The  work  contains  260  quarto  pages  of  Text,  bound  in  cloth,  and  240  Coloured  Illustrations,  arranged  in  1 1  folio  Plates^ 
measuring  15  inches  by  7i,  in  a  limp  cover.  

PREPARED  FOR  THE  DEPARTMENT  OF  SCIENCE  AND  ART. 

PHYSIOLOGICAL    DIAGRAMS. 

An  entirely  new  Edition,  Extended  and  Revised  by  the  Author.  Eleven  Diagrams,  life-size,  each  on  paper  7  feet  by  3  feet 
9  inches,  coloured  in  facsimile  of  the  originals.  Price  12s.  6d.  each  sheet ;  or  selected  proofs,  more  highly  coloured,  mounted  on 
canvas,  with  rollers,  and  varnished,  price  ;{^i,  is.  each.    Explanatory  Key,  price  is. 

In  the  new  Edition  each  subject  has  been  re-drawn  on  the  zinc,  and,  under  the  supervision  of  the  Author,  important  additions 
have  been  made  to  the  series,  so  as  to  render  it  as  complete  as  possible,  and  consistent  with  the  present  state  of  science. 

A  SERIES  OF  LIFE-SIZE  ANATOMICAL  DIAGRAMS. 

Specially  adapted  for  Schools  of  Art  and  Art  Students.  Seven  Diagrams,  life-size,  on  paper  7  feet  by  3  feet  9  in.  Each  sheet 
sold  separateiyy  price  12s.  6d.,  coloured  in  facsimile  of  the  original  drawings  ;  or;f  i,  is.  each,  selected  prooifs,  mounted  on  canvas, 
with  icMlen,  and  varnished.    Explanatory  Key,  price  is. 

V^  To  Teachers  and  Students  of  Artistic  Anatomy  this  Series  of  Diagrams  will  be  invaluable.  Suspended  on  the  walls  of  the 
lecture-room  or  studio,-  they  will  not  fail  to'  secure^  through  the  medium  of  the  eye,  that  familiar  acquaintance  with  the  pHncspal- 
points  in  the  osseous  and  muscular  systems  so  indispensable  to  the  Art  Student. 


•»•  A  Detailed  List  of  the  Diagrams  will  be  sent  post  free  on  Application, 

London:  SMITH,  ELDER,  &  CO.,  15  Waterloo  Place. 
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PHILIPS'     SCHOOL    ATLASES. 


Recently  published,  medium  folio, 

THE  TBAINIKO  OOLLEGE  ATLAS: 

Maps,  illustrating  the  Ph)rsical  and 
Chief  Countries  of   the  Worid. 
Drawn  by  William  Hughes,  F.R 
Edition,  Extended  and  Completed 
F.R.G.S. 


bound  in  cloth,  i8j. 

A  Scries  of  Twenty-four 
Political  Geography  of  the 
Originally  Designed  and 
.G.Sw     New  and  Enlarged 

by  E.  G.   Ravenstein, 


Philips'  Ck>xnpTclien8iTe  School  Atlas  of  Ancient  and  Uodem 
Geography.  Comprising  37  Modem  and  7  Ancient  Maps, 
Coloured.  New  and  Improved  Edition,  with  Index.  Imperial 
8vo,  half- bound,  xos.  6d. 

Philips*  Student's  Atlas.     Containing  38  Coloured  Maps,  with 

Index.     Imperial  8vo,  cloth,  7s.  6d. 
Philips*  Select  School  Atlas.     Containing  24  authentic  Maps, 

Coloured,    with   Index.       Imperial   8vo«   New  and  Cheaper 

Edition,  cloth,  5s. 

Philips'  Introductory  School  Atlas.  Containing  18  Coloured 
Maps,  with  Index.  New  and  Cheaper  Edition,  imperial  8vo, 
doth,  3s.  6d. 

Philips*  Yonng  Student's  Atlas.  Containing  36  Coloured 
Maps.     Imperial  4to.  cloth.  3s.  6d. 

Philips*  Young  Scholar's  Atlas.  New  and  Enlarged  Edition, 
containing  24  Coloured  Maps.     Imperial  4to,  cloth.  2s.  6d. 

Philips'  Atlas  for  Beginners.  Containing  32  Maps.  New  and 
Improved  Edition,  with  Index,  on  a  new  plan.  Beautifully 
printed  in  Colours.     Crown  4to,  cloth,  as.  6d. 

Philips'  Handy  Atlas  of  General  Geography.  Containing  32 
Maps,  with  Index.     Crown  8v'o,  cloth,  2s.  6d. 

Philipa'  Shilling  Atlas  of  Modem  Geography.  Containing  12 
imperial  4to  Maps,  Coloured.  Imperial  4to,  in  illustrated 
cover,  IS. 

Philips'  First  School  Atlas.  New  and  Enlarged  Edition,  con- 
taining 24  Maps,  full  Coloured.     Crown  4to,  cloth  lettered,  is. 

Philips'  Preparatory  Atlas.  Containing  16  Maps,  full  Coloured. 
Crown  4to,  in  neat  cover.  6d. 

Philips'  *  Standard'  Atlaa  Containing  24  Coloured  Maps, 
and  Diagram  of  Geographical  Terms.    Fcap.  4to,  neat  cover,  6d. 

Philips*  Threepenny  Atlas.    Comprising  1 6  M  aps,  full  Coloured. 

Philips'  Atlas  of  the  Countries  of  Europe,  including  a  Map  of 
the  World  and  a  General  Map  of  Europe.  Containing  16 
Coloured  Maps.     Crown  4to,  in  neat  cover,  6d. 

Philips'  Atlas  of  the  British  Colonies.  Containing  16  Maps, 
including  a  Map  of  the  British  Empire  throughout  the  World. 
Crown  4to,  in  neat  cover,  6d- 

Philips'  Physical  Atlas  for  Beginners.  Containing  12  Maps. 
New  and  Cheaper  Edition.  Crown  4to,  stiff  cover,  is.  ;  cloth 
lettered,  is.  6d. 

Philips'  School  Atlas  of  Classical  Ctoography.  A  Series  of  18 
Coloured  Maps,  with  Index.     Medium  410,  cloth,  5s. 

Philips'  Handy  Classical  Atlas.  A  Series  of  18  Coloured 
Maps.     Medium  8vo,  cloth  lettered,  2s.  6d. 


A  Complete  List  0/ Atlases  and  Af aps  forwarded  on  application, 

London  :  GEORGE  PHILIP  &  SON,  32  Fleet  Street,  E.C. 

LiVKRPOOL  :  Caxton  Buildings,  South  John  Street, 
and  49  and  51  South  Castle  Street. 


APPROVED    EDUCATIONAL  WORKS 

By  J.  O.  CURTIS,  B.A., 

PRINCIPAL  OP  THE  TRAINING  COLLEGE.  BOROUGH  ROAD,  LONDON. 

•^*  Mr,  Curtis  will  supply  Specimen  Copies  to  Principals 
for  half  the  pnee  in  Stamps, 

A  Short  Blaniua  of  English  History,  with  Genealogical  Tables. 
Eighth  Thousand.    Price  6d. 
'  One  of  the  best  summaries  of  English  History  which  has  yet  been  pub- 
lished.'— Educational  Times. 

A  School  and  Oollege  History  of  Esgland,  containing  copious 

supplementary  Chapters  on  Religion,  Constitutional  History,  Litetature, 
Commerce,  etc.    Twenty-fourth  Thousand.    Price  $i.  6U. 

*  Excellent.'— JfwitnvMr. 

*  A  very  capital  school  history.' — Reader. 

*  A  most  admirable  general  narrative  is  given  of  political  events.'— Civi/ 
Service  Gazette. 

Cbronologlcal  and  Genealogical  Tatfles,  illustrative  of  English 

History.     Eleventh  Edition.    Price  as. 
'Tlie  most  sensible  and  useful  tables  we  are  acquainted  with.' — Museutm. 

Oatlines  Of  Engllali  History.    303d  Thousand.    Price  6d. 

*  As  an  introduction  to  English  History,  we  know  of  none  to  equal  it.*^ 
Quarterly  Journal  of  Education, 

Outlinea  of  Scripture  History.    Thirtv-iifth  Thousand.     Price  6d. 
'  Concise,  comprehensive,  and  well  arranged.'— CAarrrA  and  School  Gcuette. 

An  English  Grammar  fbr  ScboOls.    With  numerous  Exercises, 

Examples  of  Parsing,  Analysis,  etc     Twelfth  Thousand.      Revbed. 

Price  IS. 

'  The  definitions  are  plain  and  exact,  the  illustrative  p.Ts<^gcs  are  mainly 

from  four  standard  authors,  and  the  explanatory  notes  are  most  clear  and 

forcible.' — Schoolmaster. 

Ontllnes  of  English  Grammar.    With  Copious  Exercises.     z86th 
Thousand.    Price  6d. 
'  Remarkably  clear  in  its  definitions,  copious  in  its  facts,  and  rich  in  the 
examples  it  gives  for  exercise.' — Freeman. 

A  First  Book  of  Grammar  and  Analysis.  With  Copious  Exer- 
cises and  Questions  for  Examination.  Thirty-seventh  Thousand. 
Price  3d. 

*  A  handy  and  thoroughly  well  got^up  little  mannaL' — Scholastic  Register. 

A  Manual  of  Grammatical  Analysis.    With  Copious  Exercises 
for  Analysis  and  Composition.     Fifty-sixth  Thousand.     Price  6dL 
'  A  very  clear  and  excellent  aanmal.' — School  Board  Chronicle. 

A  Mftnoal  of  Etymology.     Fifteenth  Thousand.     Price  6d. 
'Ably  executed ;  the  notes  are  especially  ythssAAe.*'— Educational  Revievf. 

Oatlines  of  Geography.     143d  Thousand.    Price  6d. 

'  A  most  excellent  little  manual.  —CM<r/  Circular, 

A  First  Book  of  Geography,  with  Questions  for  Examination. 
Eleventh  Thousand.    Price  3d. 
'  Comprehensive  and  reliable.    The  information  Ls  corrected  to  the  pment 
time.' — Educational  Register. 

The  Geography  of  Great  Britain  and  Ireland.      Thirteenth 

Thousand.    Price  6d. 
'  An  excellent  treatise,  which  we  can  cordially  recommend ;  it  is  full,  accu- 
rate, and  concise.' — Educational  Reporter. 

The  Poetical  Reader.     xi4th  Thousand.    Price  is. 

'Just  such  a  selection  of  spirited,  genuine,  and  accredited  ballads  and 
pieces  as  we  should  wish  our  children  to  nave  at  their  tongue's  end.' — Fatriot. 

The  New  Poetical  Header.     Twenty-second  Thousand.     Price  is. 
'  We  congratulate  Mr.  Ciutis^  on  having  made  so  good  a  selection.    It  U 
sure  to  be  a  favourite  wherever  introduced.'  —National  Schoolmaster. 

The  Complete  Poetical  Reader.  Being  the  Poetical  Reader  and 
the  New  Poetical  Reader  in  one  volume.  Extra  doth,  gilt  lettered. 
Price  as.  

London:   SIMPKIN*.   MARSHALL,  &  CO. 
And  of  all  Booksellers  in  Town  and  Country. 


No'w  Ready,  in  18  Parts,  price  2d.  each, 


COX'S 

Practical  Standard  Copy  Books. 

COX'S  are  the  only  COPY  BOOKS  published  which  afford,  in 
Standards  II.  and  III.  (the  most  difficult  to  pass),  a  thorough 
training  in  working  an  Arithmetical  Examination  Paper. 

specimens  pott  free  to  Teachers. 

JOSEPH  HUGHES,  Publisher,  Pilgrim  Street,  Ludgate  Hill,  London,  [E.C. 
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PUBLIC h  TIONS  OF  THE  CAMBRIDGE  UND/ERSITY  PRESS. 


JJSfflfJBJS&  ON  TEAOHINa,  Delivered  in  the  Univexsity  of 
Cambridge  in  the  Lent  Term,  1880.  By  J.  G.  FiTCii. 
Demy  8vo,  cloth  6s. 


LOOEE  ON  EDUCATION.  With  Introduction  and  Notes 
by  the  Rev.  R.  H.  Quick,  M.A.  Extra  fcap.  8vo,  price 
3s.  6d. 


NEW  VOLUMES  OF  THE  PITT  PRESS  SERIES,  Etc. 

FOR  CAMBRIDGE  LOCAL  EXAMINATIONS,  1881. 


Hocbe — par  Emile  De  Bonnechose.  With  Three  Maps, 
Introduction  and  Commentary,  by  C.  Coi.beck,  M.A.,  late 
Fellow  of  Trinity  College,  Cambridge ;  Assistant  Master  at 
Harrow  ScbooL     Price  as. 

Zopf  Und  Bchwert.  Lustspiel  in  fUnf  Aufziigen  von  Karl 
GUTZKOW.  With  a  Biographical  Introduction  and  English 
Notes.  By  H.  J.  Wolstenholme,  RA  (Lond.),  Professor 
of  Gennan,  Bedford  College,  London,  Lecturer  m  German, 
Newnham  College,  Cambridge.     Price  3s.  6d. 

Ooetlio'8  Knabenjahre.  (1749 -1759.)  Goethe's  Boyhood: 
being  the  First  Three  Books  of  his  Autobiography.  Arranged 
and  Annotated  by  Wilhelm  Wagner,  Ph.D.,  late  Professor 
at  the  Johanneum,  Hamburg.     Price  2s. 

P.  VerglU  Karonls  Aeneidos,  Liber  VIII.  Edited  with  Notes  by 
A  SiDGWiCK,  M.A.,  formeriy  Fellow  of  Trinity  College, 
Cambridge ;  Tutor  of  Corpos  Christi  College,  Oxford.  Price 
i&  6d. 

Oat  InU  Caesaiis  De  BeUo  Gallloo  Comment.  VII.  With  Two 
Plans  and  English  Notes  by  A  G.  Peskett,  M.A,  Fellow  of 
Magdalene  College,  Cambridge.     I*rice  2s. 

Tlie  AnalMUriB  of  Xenophon,  Boole  VII.  With  English  Notes  by 
Alfred  Pretor,  M.A,  Fellow  of  St.  Catharines  College, 
Cambridge  ;  Editor  of  *  Persius,'  etc.     Price  as.  6d. 


The  Eecond  Book  of  Samuel.  Edited  by  the  Rev.  A.  F.  Kirk- 
PATRICK,  M.A.,  Fellow  of  Trinity  College.  [Preparing. 

The  Oospel  according:  to  St.  Uatthew.  Edited  by  the  Rev.  A. 
Carr,  M.A.,  Assistant  Master  at  Wellington  College.  With 
Two  Maps.     Price  as.  6d. 

First  Epistle  to  the  Gozlnthiami.  Edited  by  the  Rev.  J.J.  Lias, 
M.A     With  a  Plan  and  Map.     Price  as. 

The  Cambridge  Bible  for  Sdbiools.  General  Editor:  J.  J.  S. 
Pekowne,  D.D.,  Dean  of  Peterborough. 

Nau  Volumes.     Just  PuhlisheJ, 

The  Book  of  Jeremiah.  By  the  Rev.  A.  W.  Streane,  M.A. 
With  Map,  cloth  4s.  6d. 

The  Gospel  according  to  St.  John.  By  the  Rev.  A.  I^.ummek» 
M.A     With  Four  Maps,  cloth  4s.  6d. 

M.  T.  Ciceronis  pro  Cn.  Flaficio  Oratio.  By  H.  A.  Holde;^, 
Head  Master  of  Ipswich  School.     Extra  fcap.  8vo,  cloth,  4s.  6d. 

P.  Vergill  Uaronis  Aeneidos.  Liber  V.  Edited,  with  Notes,  by 
A.  SiDGWiCK.  M.  A.,  Tutor  of  Corpus  Christi  College,  Oxford. 
Extra  fcap.  8vo,  cloth,  is.  6d. 


LONDON:    CAMBRIDGE  WAREHOUSE,    17   PATERNOSTER   ROW. 


HUGHES'S    EXAMINATION    QUESTIONS. 

SET  BY  LONDON  UNIVERSITY  EXAMINERS. 


Now  ready.     Fcap.  9vo,  ^^  pages,  price  y.  6d. 

THE  QUESTIONS  SET  AT  THE  MATRICULATION 
EXAMINATIONS  JUNE  1880. 

WITH  FULL  ANSWERS. 

By  W.  P.  Workman,  First  in  Honours  at  the  aboi'e  Examinations. 

*a*  This  Manual  also  contains  Hints,  Notes,  What  Books  to 
Read,  and  all  Information  necessary  to  intending  Candidates  and 
Graduates. 


Set  by  H.  M.  /.  of  Schools. 


The  Head  Master  of  a  large  London  School  writes :  — '  Your 
"  Handbook  of  Examination  Questions  "  is  simply  invaluable.* 

Re-enlarged  F.dition.     Price  5J. 

hughes's  handbook  of  examination 

Questions, 

Contains  thousands  of  bonajide  School  Examination  Questions  in 
Arithmetic,  Geography,  Grammar,  and  Analysis — acknowledged  the 
best  collection  of  Questions  ever  issued.  The  whole  of  the  Un- 
rivalled Series,  with  Answers,  have  just  been  added ;  also  Lewis's 
Answers  to  all  Standards  of  Grammar  and  Geography  Test  Questions. 


Set  by  the  Education  Department. 

HUGHES'S  PUPIL  TEACHERS'  GRADUATED  EXAHINATiOH 

QUESTIONS. 

J.    d. 
Male  Arithmetical  Questions,  with  Answers,                    .16 
Wollxnaa's  Complete  Key,  with  full  working.               .40 
Female  Arithmetical  Questions,  with  Answers, .               .16 
Wollman's  Complete  Key,  with  full  working.               -30 
EucUd,  with  all  Deductions,  arranged  according  to  the  Pro- 
positions (cloth  edition,  is.) 04 

WoUman's  Complete  -Key,  with  full  working,  .26 

Algebra,  with  Answers, 04 

Atkins'  Complete  Key,  with  full  working,     .  .26 

Mensuration,  with  Answers, 04 

Atkins'  Complete  Key.  with  full  working.  .06 

Complete  Mathematical  Questions,  with  Answers.     .       -36 
Grammar,  Analysis,  Parslnt:,  Paraphrasing,  Kotes  of 

Lessons,  and  Composition, 16 

Bowden'B  Key  to  the  Paraphrasing,  Derivation,  History 
of  the  Language,  Parsing,  and  Analysis.  •.    ^    ^ 

This  Manual  contains  the  Answers  to  the  finest  collection  of  I'xaminatioii 
Questions  in  Parsing  and  Analysis  in  the  English  L^nguaj^ce. 

Hughes's  Pupil  Teachers'  Handy  Mathematical  and  Qram- 
matdcal  Question-Book,  containing  the  whole  of  the  above 
(except  Keys) 50 

Complete  Key  to  Pupil  Teachers'  Question- Book  (over 
900  pp.) 76 

PupU  Teachers*  Question-Book  and  Key,  bound  together, 
(over  1200  pp.), 10    o 


London:  JOSEPH  HUGHES, 

PILGRIM     STREET,     LUDGATE     HILL,     E.G. 


THE  PRACTICAL  TEACHER  ADVERTISER. 


[Mar.  iSSi. 


CO 
CO 

an 


CO 

^^ 

CD 
CD 
CQ 

CD 


CD 


CO 


09 

o 
o 
H 
o 

8Q 

H 
H 


CO 
CZ) 


3  > 
O  " 


b  pi"- 


•E  o  » 

(U    o   ^ 


05  T3 

-     CO 


(S    o 


in  e  .s^ 
8  Q  m 


D^    tn     C 

o  ^  - 

5  2? 
E  o  ft- 


(1) 

V 

01 

03 

13 
(D 

•s 

T3 
CQ 

3 

2 

§ 

j2 

3 

K 

m 

3 

0 
J3 

f- 

CO  A 

tT)^ 

0) 

0 

C 

i5  -0  W 

a;  C  «)  J 

Q  *    r-  ° 

»-  S  a  5 

S'S  ?  o 

3   O  73  t< 

m  C   0)  V 


O   g   "   S-g   g-^B 

;5|5  b  gm  g  .„■- 

v'O  6  §£  I  w  « 

H.S  tioS.;S  — IS" 

".5  o«-orf  a 

■i  3   ^  CfC.H  «   _ 

«  "  S  o  =  a."-? 

S  ii  "g  -S  o.'g  S  .c 
■=|«S"o||.«S 


■a 

3 
i-l 


2  2  6  ti~  ~  "  o 
^  a-a  1"  u  o  H  rt  -3 

a^i:.l|-|=1 

£  ■«    B  4   "   O   X   ^  5 


MaR;  1 88 1.] 


THE  PRACTICAL  TEACHER  ADVERTISER. 


xvil 


STRAHAN  &  COMPANY'S  LIST. 


ILLUSTRATED  JUVENILES,  SPECIALLY  PREPARED  FOR  PRIZES  AND  GIFT  BOOKS. 


Tb*  GbUd's  Zoological  Gard«iL  An  Kntertainmg  and  Instructive 
Book  for  the  Young.      Numerous  lllustratloas,  in  ex  rat  cloth,  gilt 

Picturesque  Science  for  the  Touncr.    Crown  410,  very  fully  IIIus- 

ttated,  in  beautiful  cloth  binding,  gilt  edges,  5s. 

tbe  Boys'  and  CUrls'  Book  of  Trayel  and  Adyentore.    Neat  8vo, 

numerous  Illustrations,  in  novel  binding,  gilt  edges,  55. 

Hotlier  Hnbbaxd't  Cupboard.  A  Book  for  the  Amusement  of 
the  Young  of  all  Ag^i.  Crown  4to^  fuJ  of  Pictures,  and  attractively 
boaud  in  boards,  as.  6d. 

The  CQiUiaren's  Black  and  White  Plctiire  and  Falntizij:  BooX 

Small  \\Ot  in  paper  covers,  price  is. ;  extra  cloth  binding,  price  as. 

Tbm  Boya'  and  Olrla*  Book  of  fiochantment.    Neat  sqitarc  avo, 

numerous  lilnstracioas,  in  novel  binding,  gilt  edges,  ss. 
aehool-GlTl  Life  and  Incident ;  the  Brother's  Present  to  his  Sister. 
Large  8vo,  with  numeroas  Illustrations,  in  choice  cloth  binding,  4s.  6d. 

The  Child's  First  Story  Book.  Small  4to,  beautifully  Illusti^ateU 
and  bound,  3s.  6d. 


The  Boys'  and  Girls'  Book  of  Sclenee.    Neat  square  8vo,  num- 
erous Illu^trutions,  in  novel  binding,  gilt  edges,  51. 

The  Merxy  Nursery.    A  Beautiful  Children's  Book.    IVofusely 

Illustrated,  c!oth,  gilt  edges,  5s. 

The  Grand  Book  of  Scripture  lUustratlottfl.    Large  410,  with 

full-page  Picture?,  in  extra  cloth  binding,  price  7s.  6d. 

The  Children's  Picture  and  Palntlne:  Book ;  being  Pictures  for 

the  Young  Folks  to  copy  and  colotir,  with  accompanying  Poems  and 
Stories.  Small  4to,  in  paper  covers,  price  xs. ;  extra  doth  binding, 
price  z&, 

School-Boy  Zdfe  and  Incident ;  the  Sister's  Present  to  her  Brother. 
Large  8vo,  with  numerous  Illustrations,  in  choice  doth  bonding*  4s.  6d. 

Adventures  Round  the  World:  Told  for  Boys.    Crown  4to,  very 
fully  Illustrated,  in  beautiful  cloth  binding,  gilt  edges,  5s. 

The  Boys'  and  Girls'  Book  of  Story  and  Tftle.    Neat  sqtiare  8vo, 

numerous  Illustrations,  in  novel  binding,  gilt  edges,  5s. 


DAY  OF  REST. 

Sixpence  Monthly.   Beautifully  Illustrated, 

The  following  New  Works  are  now  appearing : — 

God  and  the  Man.     By  Robert  Buchanan.     Illustrated  by 
Fbbix  Barnard. 

Twen^Tears  of  a  PubUaher's  Life.    By  Alex  an  der  Straii  an, 

Editor.    With  Portraits. 

Cities  of  the  Blttle.    By  Reginald  Stuart  Poole. 

'Don  John:'    A  London  Story  of  To-day.     By  jEAN  Ingelow. 

Illustrated  by  £.  F.  Bxkwtnalx. 
Short    Stories.     By   Mrs.    R.   O'Reilly,  Author  of  'Phoebe's 

Fortunes,'  etc    Illustrated  by  Robert  Barnes. 

OPINIONS  OF  THE  PRESS. 

*  h  most  eafioellent  magaiine,  and  one  which  is  clearly  entitled  to  be 
mentioned  before  any  of  its  competitors.' — Tlu  Tim*M» 

'  The  best  of  the  religious  magazines.' —  Th^  ScoUmoH. 

*  It  has  only  to  maintain  the  quality  on  which  it  has  based  a  legitimate 
reputation,  and  promise  of  improvement  may  well  be  spared.'— TAr  Daify 

*  A  nkost  excellent  journal  of  Sunday  reading.'— 7'A#  Sptclaior. 

'The  religious  reading  is  of  a  thoughtful  and  wholesome  kind,  an  J  the 
magazine  is  beautifully  ulustrated.'— 2^/  DMfy  Rtview* 


NEW  BOOKS  AND  NEW  ED/TfONS. 

Hours  with  the  Mystics.    By  the  late  Robert  Alfred  Vaucuan. 
New  Edition,  in  Two  Vols.,  post  8vOk  cloth,  price  a4S. 

The  Lord's  Prayer  and  the  Church :  Letters  to  the  Qergy.    By 

John  Ruskin,  D.CL.  With  Replies  from  Gergy  and  Laity,  and  an 
Epilogue  by  Mr.  Ruskin.  Edited,  with  Essays  and  Comments,  by  the 
Rev.  F.  A.  Maixeson,  M.A.  Second  Edition,  crown  8vo,  doth,  ^ce 
7s.  6d. 
The  Wards  of  FloUniu:  A  Story  of  Christianity  in  Pagan  Rome. 
By  Mrs.  John  Hunt.  Three  Vols.,  crown  8vo,  ornamented  cloth, 
3ts.  6d. 

Thomas  Wlngfold,  Curate.    By  George  Macoonald,  LL.D. 

Crown  8vo,  doth,  price  6s. 

Paul  Fto.her,  Curate.    By  George  Macdonald,  LL.D.    Crown 

8vo,  price  6s. 

By  Mrs.  ROBERT  O'REILLY. 

Coloured  cloth  boards.  smaU  8vo,  price  as.  each. 

PhCBhe's  Fortunes.    With  Illustratioiis. 

The  Story  of  Ten  Thousand  Homes.    With  Illustrations. 

The  Red  House  In  the  Suhuzta.    With  IllustraiUons.        • ..  ^ 


GEIKIE'S    SCHOOL    SEBIES. 


BY  CUNNINGHAM  GEIKIE;  D.D. 


GEIKIE'S  READINGr-BOOKS. 

*THe  binding  is  admirably  calculated  to  stand  the  wear  and  tear  of 
ordinary  school  usage,  whilst  the  type  and  excellent  wood  engravings  speak 
with  equal  stscngth  on  behalf  of  the  skill  of  the  engraver  and  the  priote*. 
Bnt  our  warmest  praise  is  due  to  Dr.  Geikie.  He  has  produced  a  series 
which  will  commend  itself  to  practiced  tetchers.  Few  reaaing«books  are  so 
carefully  and  scientifically  graduated  as  these.' — TA4  SchocimasUr.  . 

*  Likely  to  be  attractive  as  well  as  instructive.  The  Third  Book  is  calcu- 
lated to  be  the  delight  of  the  child  who  has  travelled  so  far.  The  educational 
eleaent  is  very  con^icuous  in  the  shane  of  spelling  exercises,  derivations, 
explanatory  notes,  and  the  like.  Full  of  pleasant,  fresh,  attractive,  and 
improving  xzauSmg.'—Schoot-Board  Chronicle. 

GEIKIE'S  SPELLING-BOOK. 

*  Dr.  Gcikie's  SpeU'ng-book  oonunends  itself  by  it»<carefttl  and  systematic 
axrasgement.  lu  distinguishing  characteristic  is  its  thoroughness.  To 
those  about  to  purchase  spelling-books  we  would  recommend  an  inspection 
of  this  book  as  one  very  likely  to  meet  their  requiremenu.'— 7*<A«  Stko^" 
master. 

GEIKIE'S  POETRY  BOOKS. 

'Deserve  the  inspection  of  every  teacher  who  is  seeking  a  suitable  coUec* 
tton  of  standard  poetry  for  his  pupils.' — TAt  Sckoolinasttr. 

GEIKIE'S  SCHOOL  HISTORY  O*' 

ENGLAND. 

'This  h'ltory  has  evidently  been  compiled  with  great  care,  and  is  in  every 
respect  well  adapted  to  facilitate  the  work  of  the  teacher.  An  Appendix  of 
%%  pages  is  devotad  to  conteraponry  events  in  English  and  General  History, 
arranged  in  parallel  columns^an  admirable  feature  in  School  History.' — 
EdtieatwiuU  News.  Edinburgh. 

' This  is  one  of  the  best  School  Histories  of  England  we  have  yet  read. 
We  can  stroivtly  recommend  it  as  an  excellent  book  for  students  yn  this 
depaztment  ofknow.'eJge.'— /rwA  TmcJuH  Jcnmal. 


GEIKIE'S 

PRIZE    COPY-BOOKS. 

Nos.  I  to  21.    Price  2d.  each. 


SOME   NOTICES  OF  THE  PRESS. 

*The  competition  in  the  copy-book  department  of  school  requirements 
seems  to  be  even  more  intense  than  in  that  of  reading-books.  The  ingenuity 
displayed  in  giving  freshness  and  variety  to  the  different  sets  that  appear  is 
wonderful,  llie  set  before  us  is  not  new.  It  has  established  a  reputation ; 
and  as  its  merits  become  more  widely  known,  it  will  certainly  be  more  widely 
Used.  As  regards  ruling,  heading,  figuring,  and  lettering,  we  know  m 
nothing  supenor. ' — Educa  tionttl  Mnvs. 

'  We  are  much  pleased  with  these  copy-books.  ...  Of  the  penmanship  and 
its  arrangement  we  can  speak  in  the  highest  terms.  The  models  are  beautiful 
specimens  of  caligraphy,  and  the  exercises  included  in  the  twenty-one 
numbers  of  the  series  leave  nothing  to  be  desired.  Na  15  of  the  series^ 
consisting  of  beautiful  specimens  of  "  text '' and  "  small-hand  "  v^Ti'ting,  is 
well  adapted  Tor  pupil  teachers,  as  a  preparaticm  for  the  anmiai  tests  in  pen- 
manship.  Good  copy-books  are  by  no  means  rare  nowadays,  but  these  new 
candidates  fbr  popular  favour  can  justly  be  classed  among  those  in  the  front 
rank.'—7Atf  SckoolmasUr. 

'This  long  serks  of  writing  copy-books  commend  themselves  to  notice,  for 
the  author's  elaborate  devices  for  guiding  the  hand  of  the  pupil  in  the  earlier 
stages  of  his  work,  for  the  good  qtiality  of  the  styles  of  wnting  taught,  for 
the  interest  and  variety  of  the  information  sought  to  be  impressed  upon  the 
memory  in  the  subject-matter  of  many  of  the  advanced  exercises,  for  the 
thought  bestowed  upon  the  commercial  copies  in  the  introduction  of  letter- 
wiiting,  book-keeping,  account-keeping,  financial  transactional  and  gencmlly 
fcr  the  range  and  exhaustive  completeness  of  the  series. '-xfcAW-^Mirtf 
Ckr»iU:U. 


STRAHAN  &  CO.,  LIMITED,  34  PATERNOSTER  ROW. 
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HANSFORD'S    MATHEMATICAL    WORKS. 

By  CHARLES  MANSFORD,  B.A.,  Lecturer  on  Mathematics  at  the  Westminster  Training  College. 


Hansford's  Bcliool  Arltlimetic.    Price  4s.  6d. 

The  entire  subject  is  logically  arranged ;  and  the  explanations 
given  indicate  the  proper  methods  of  teaching  the  rules,  and  also 
present  a  convenient  summary  of  the  principal  points  to  be  remem- 
bered by  the  pupiL 

The  best  methods  of  working  are  fully  explained  and  illustrated, 
and  the  rules  are  printed  at  length  and  in  different  types.  Most  of 
the  examples  are  taken  from  the  Papers  set  by  the  Education  De- 
partment during  the  past  twenty  years. 

The  SckaalmatUr  Viy% — 'We  can  strongly  recommend  it  to  the  attention 
of  our  readers.' 

The  Schtol'Board  Ckronicl*  savs— '  The  commercial  paut  is  as  good  from 
the  practical  point  of  view  as  the  tne<»«tical  is  from  the  scientific  standjwint. 
It  is  a  capital  Arithmetic ;  novel,  without  being  far-fetched  or  over-ingenious.' 


yust  issued,  containing  Christmas  Papers,  1879. 

Hansford's  Mental  Arlthmetlo  for  Schools  and   Training: 

Colleges.    Price  is.  6d. 

The  rules  and  examples  are  systematically  arranged  and  gradu- 
ated. Each  page  contains  a  single  rule,  with  its  proper  illustxations 
and  accompanying  examples. 

The  miscellaneous  examples  contain  a  complete  set  of  the  Certi- 
ficate Examination  Papers  in  Mental  Arithmetic,  both  for  Male  and 
Female  Candidates,  from  the  beginning.  The  answers  at  the  end 
may  be  relied  upon. 


Hansford's  Bcliool  Enclld.     Books  \.  and  n.    Price  is. 

In  this  little  Manual  the  propositions  are  so  arranged  as  to  brk^ 
out  the  relation  of  the  several  parts.  Exercises  and  explanatory 
notes  are  appended  to  each  proposition,  and  the  diagrams  have  been 
specially  engraved  to  show  the  distinction  between  the  constructive 
parts  and  the  data.  A  series  of  one  hundred  miscellaneous  exercises, 
classified  according  to  the  propositions  on  which  they  depend,  is  given 
at  the  end.  

Now  ready,  price  2i.  bd 

Hansford's  Solntlon  of  Geometrical  Exercises  Explained  and 

Illtistrated.    With  a  Complete  Key  to  the  School  Eucud, 

and  100  Additional  Examples. 

This  Key  has  been  prepared  specially  for  Teachers  who  use  the 

School  Euclid.     It  contains  the  Solution  of  all  the  Examples  in  the 

Text  Book,  and  also  of  xoo  Additional  Elxamples,  which  are  so  arranged 

that  a  Teacher  can  select  a  suitable  exercise  for  any  proposition. 

Hansford's  Bcbool  Algebra.    Price  is.    New  Edition. 

Is  specially  adapted  for  Pupil-Teachers,  and  cxmXaims/tdl explana' 
tions  of  the  points  likely  to  prove  difficult  to  bqgiimers.  There  are 
numerous  original  examples,  especially  in  problems,  which  are  care- 
fully classified  and  graduated.  The  relation  of  the  subject  to  Arith- 
metic is  hept  constantly  in  view  and  illustrated  throughout. 


Adopted  by  the  Londcn  School  Board,    New  Edition, 
Haiisford's  Algebra  for  Elemantary  Schools.    Price  6d. 


\*  The  New  Editions  of  Mr.  Mansford's  Algebras  contain  Additional  Chapters,  with  nnmerous  Exampl 
FACTORS.    These  Algebras  -mXi  be  found  thorouehly  adapted  to  the  most  modem 
requirements  both  of  Elementary  and  Middle-class  Schools. 

Specimens  sent  post  free  on  receipt  of  published  price  in  stamps. 


es  on 


JOSEPH  HUGHES,  Educational  Mlisher,  Pilgrim  Street,  Ludgate  Hill,  E.C. 


OEOOBAPHIOAL  BEADEBS,  ABT.  19,  0.  1,  OOBE  1880. 


GEORGE  GILL  &  SONS 

Beg  to  annoimce  that  they  have  now  ready 


aiLLB'  DESORIPnVE  AND  PICTORIAL  BNaLAND,  208  pp.. 
IS.  Being  a  Geographical  Reader  for  Standard  III.,  con- 
taining 37  Lessons,  42  Woodcuts,  16  Maps.  It  is  not  a 
Statistical  Abstract;  the  facts  belong  fairly  to  Third 
Standard  work,  and  are  described  in  a  graphical  and 
pictorial  manner. 

QILLS'  DB80BIFTI7E  AND  PICTORIAL  OUTLINRS,  112  pp., 
Sd.,  for  Second  Standard,  will  soon  be  ready. 


ffat'  Numerous  friends  have  written  to  say  that  they  consider  our 
•  STANDARD  IMPERIAL  GEOGRAPHIES  '  sufficiently 
descriptive  for  the  purpose,  and  have  arranged  to  use  them  for 
their  year's  work.  If  a  cheap  descriptive  manual  is  desired, 
and  oral  work  is  made  the  basis  of  all  teaching,  then  we  feel 
assured  these  popular  Standard  Works  are  sufficient  to  satisfy 
every  want ;  and  they  are  pictorial.  They  are  published  as 
follows : — 

Second  Standard  Imperial  Oeograpliy,  containing  21  Maps 

and  Woodcuts 8d. 

Third  Standard  Imperial  Oeogxaphy,  containing  18  Maps  .    3d. 

Fourth  Standard  Imperial  Geography,  containing  17  Maps     4d. 

Fifth  Standard  Impoial  Geography,  containing  17  Maps    .    6d. 

Sixth  Standard  Imperial  Ge<jgrapl^,  containmg  29  Maps  .    Sd. 

GiLi-s'  Standard  Grammars. 

Our  Standard  Grammars  have  been  revised  to  suit  the  require- 
ments of  the  Code  z88o.  No  Grammar  issued  contains  so  many 
Graduated  Exercises  and  lucid  definitions  as  this  series. 

Gllla'  Standard  n.  Grammar Id. 

GUIS'  Standard  IH  Grammar Id. 

Gills'  Standard  17.  Grammar 2d. 

GUIs'  Standard  V.  Grammar 2d. 

Gills'  Standard  VI.  Gzummar 2d. 

GILLS'  STANDARD  IMPERIAL  ARITHMETICS  (nearly  ready). 
Samples  of  all,  excepting  Perspective,  halfprice^  from 

GEORGE  GILL  ft  SONS,  23  Warwick  Lane,  Paternoster  Row. 


FOR  PUPIL  TEACHERS  AND  STUDENTS, 

LAURIE'S  KENSINGTON  SERIES. 

CAMPBELL'S  OUTLINES  OF  THE  HISTORY  OF  THE  ENGLISH 

Language.    New  Edition.    Enlarged.     104  pp.     is. 
'  To  Pupil  Teachers  this  capital  little  w<Mrk  will  prove  of  the  utmost  service.' 
— Scholastic  Rtgister. 

BERKLEYS  NEW  HIST0R7  OF  ENGLAND.    New  Edition,  with 
Tables  of  Dates  and  Genealogical  Charts,     ss.  6d. 
'The  style  is  excellent.    A  pupil  teacher  or  student  could  pass  a  most 
satisfactory  examination  by  studyuiK  this  mxuiuaL' — The  Schoolmaster, 

SAUNDERS'    PRACTICAL   HINTS   TO   PUPIL   TEACHERS   ON 
Class  Management.    Price  2s. 

'  Replete  with  sound  sense  and  valuable  sug^don  ;  everjr  point  impres* 
sively  illustrated  by  anecdote,  metaphor,  or  sunile.  A  sa/e  and  valuable 
companion  and  guide.' 

MICHEL'S  EAST  FRENCH  ORAMUAR  FOR  BEGINNERS.    Price 

IS. 

'  Very  useful  for  the  beginner.' — French  Master,  Bedford  Grammar  School. 

CAMPBELL'S  SPELLINQ  AND  DICTATION  CLASS-BOOK.    z8o  pp. 

is.  3d. 
'  Unquestionably  the  best  manual  of  spelling  that  has  as  yet  appeared.' 

CURRIB'S  FIRST  MUSICAL  GRAMMAR.    Cloth.  8d. 

*  Of  the  many  manuals  on  the  elements  of  music  we  have  seen,  we  think 
this  the  best.' — Schooimaster. 

WERNER'S    nRST    GERMAN   COURSK      New   Edition,    with 
Vocabulary,     is.  6d. 

'  For  beginners  it  would  be  difficult  to  imagine  a  better  book.* — Tgacher. 

CURRIFS  SHILLING  ARITHMETIC.    By  the  Rev.  Dr.  CuRRiE, 

Author  of  'Common  School  Education.' 
'  This  is  by  far  the  best  arithmetic  1  have  yet  seen.' — Professor  of  Educa- 
tioH,  Edittburgk  Uuiifersify. 

COLLIER'S  NEW  PRACTICAL  ENGLISH  GRAMMAR,     is. 

'  The  work  will  be  of  great  service,  as  it  is  clearly  and  intelligibly  written.* 
— Principal  of  the  CulAam  Training  College ^  Oxon. 

WILSON'S   COMPLETE  ENGLISH  GRAMMAR,   with   Historical 
Introduction,  and  Specimens  of  the  Language  of  each  Century. 

2S. 

LAURIE'S  PRACTICAL  TEXTBOOK  OF  ENGLISH  COMPOSITION. 

*  It  is  the  best  book  of  the  kind  I  have  ever  seen,  and  has  been  adopted 
here.' — A.  M.  Morkl.  Quttm'g  College  Institution,  London, 

THOIAS  LAURIE,  12  Stationers'  HaU  Court,  London,  EX. 
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THE  ROYAL  SCHOOL  SERIES. 

ROYAL  GEOGRAPHICAL   READERS. 

ADAPTED  TO  THE  REQUIREMENTS  OF  ARTICLE  19,  C.  1,  OF  THE  NEW  CODE,  1880. 


FIRST  BEADEB,  for  SUndArd  IL 

Containing  40  Beading  Lessons  on  Elementary  Geography. 
Sixty-nine  lUustrations  and  Diagrams.  Small  4to,  doth,  9d.; 
limp  coYers,  6d. 

HOME  LESSON  BOOK  TO  THE  FIRST  READER,     Con- 
taining Summaries  and  Memory  Work.     Price  Id. 

'  The  tievuntary  facts  o/Gtography  arewdl  colkcttd  and  arranged  in  tkU 
ifUroductory  volunu.  Then  art  diagrams  or  iUustnUions  on  evtry  page^ 
tmding  to  make  ths  text  vftll  vnderstood  by  the  pupil.  It  is  well  printed, 
Jlrmiyooundf  and  profusely  iUu^trated.'— Scuoolmaster. 


for  Standard  lEL 

Reading  Lessons  on  England  and  Wales. 

Small  4to,  cloth,  Sd.; 


SEOOND  BEADEB, 

Containing  40 
Numerous  Maps  and  Illustrations, 
limp  coyers,  6a. 

HOME  LESSON  BOOK  TO  THE  SECOND  READER, 
Forming  an  Outline  Geography  of  England  and  Wales,  with 
four  Maps.     Price  Id. 

'  This  particularly  beautiful  volume  is  devoted  to  England  and  WaUs,  and 
is  divided  into  forty-one  short  chapters  or  lessons^  treating  of  the  geography 
generally,  of  iks  manufaeturts^  raiZioay<,  roads,  canals^  commerce,  Government, 
etc.    2'he  volume  is  quite  remarlMbly  tUu«<ni<cd.'— Eodcational  Timbs. 


READERS  FOR  THE  UPPER  STANDARDS  WILL  BE  READY  SHORTLY. 


ROYAL  HISTORICAL  READERS. 


THE  BEION  OF  QUEEK  YIOTOBIA. 

A  Reading  Book  of  History  for  Schools.  With  Chronological 
Summary  of  Eyents,  and  a  full  Index.  Post  8yo,  cloth,  244 
pages,  price  Is.  6d. 

This  Book  it  intended  for  use  in  Standards  V,  and  VI, 

*  It  amtains  aijay  vpeU-wrUten  chapters  on  Great  Britain,  India,  and  the 
British  Colonies,  Froace,  Germany,  Hungary,  and  some  other  European 
Countriex,  the  United  States,  etc  2'he  maUer  is  well  compressed,  and  the  style 
is  at  once  clear  and  inci«ire.'->8cuoou(ASTEa. 


HISTORICAL  BEADEB  (ENaLANB). 

PROSE  AND  VERSE.     With  Notes,  Word  LUts,  Sketch 
Maps,  etc.     Fcap.  8vo,  cloth,  192  pages,  price  Is. 

Intended  for  Standards  V.  and  VI. 

This  book  will  be  found  most  useful  as  a  Supplementary  Reading 
Book.    It  contains  well-chosen  specimens  of  the  best  authors. 

*  The  conception  of  the  book  is  a  good  one,  and  the  compiler  has  done  fuU 
justice  to  if.'— Educational  Chbomiclb. 


HISTORY  READERS  FOR  THE  EARLIER  STANDARDS  IN  PREPARATION. 


ROYAL     READERS, 
THIRD     SERIES, 

beautifully  Illustrated^  and  with  copious  Notes,  Woi^d  Lessons,  Vocabularies,  etc. 

Adapted  to  the  latest  requirements  of  the  Education  Code. 


No.  1. — for  Standard    I., 


No.  2. 
No.  3. 
No.  4. 
No.  5. 


>i 


*> 


(nearly  ready.) 


12mo,  doth,  96  pages,  Illustrated,  price     7d. 

n.,        12mo,  cloth,  128  pages,          „              „        9d. 

m.,        12mo,  doth,  192  pages,          ,,              „  Is.  Od. 

IV.,        12mo,  doth,  „              „  Is.  3d. 

v.,        12mo,  cloth,  800  pages,          „              „  Is.  6d. 

Great  care  has  been  taken  with  the  books  of  the  Third  Series,  in  order  to  make  them  equal  for  efficiency  to  both  the  First  Series 
and  the  Second.     The  special  aim  has  been,  not  only  to  teach  children  the  art  of  reading,  but  also  to  train  them  to  a  loye  of  reading. 

Frono.  the  Educational  yalue  of  the  Lessons  throughout,  as  well  as  from  their  variety  and  their  interesting  character,  it  is  believed 
that  the  Toliunefl  of  this  New  Series  wiU  speedily  become  favourites  in  all  classes  of  schools. 

*  The  books  are  aUogether  excellent,  and  the  New  Series  is  distinguished  by  the  same  merits  as  its  forerunnners — by  dear  printinq;  by  numerous  vfoodcuts, 
vherein  the  dravfing  and  engraving  vie  for  superiority;  by  a  choice  nlection  of  interesting  prose  and  good  poetry;  and  by  just  rucA  auzJi  as  Uamert  vfant.' — 

7KA.dt  E& 

*  We  have  no  hesitation  in  saying  that  this  Third  Series  itill  add  to  tlie  weU-earned  reputation  of  the  Royal  Jteufm.'— School  Guardian. 


MENTAL  ARITHMETIC. 

XNTBODUCTORT  BOOK.     Tables  and  Rules  for  all  the 
Standards.     Price  Id. 

Nos.  I.,  n.,  UI.,  IV.,  v.,  and  VL,  with  Exercises  for  the 
Standards  of  corresponding  numbers.     Price  Id.  each. 

TEilCHEBS*  BOOK.  Containing  the  above  seven  Books, 
with  Answers.  128  pages,  doth,  price  Is. 
The  Exercises  in  ecu^h  Book  correspond  with  the  Standard  Work 
cf  the  Codef  which  now  prescribes  Mental  Arithmetic  '  suitable  to  the 
respective  Standards.*  The  Exercises  are  carefully  graduated  in 
regard  both  to  difficulty  and  to  the  order  in  which  the  rules  are 
taken  up, 

'  A  osariil  addition  to  the  excellent  Royal  School  Scries.    The  exercises 
for  the  different  Standards  are  carefully  Graduated.* — School-Board  Chronicle. 


ROYAL  DRAWING  BOOKS. 

Post  Svo,  price  Id.  each. 

1.  Strmght  Lines  and  Simple  Figures. 

2.  Curved  Lines  and  Common  Objects. 

3.  Simple  Floral  Designs. 

4.  Animals. 
6.  Birds. 

These  Drawing  Books  contain  a  simple  coarse  of  outline  Drawing, 
intended  to  lead  the  pupil  step  by  step  from  straight  lines  to  the 
ornamental  designs  given  at  the  Ilrst  Grade  Examinations  of  the 
Science  and  Art  Department.  Each  book  contains  sixteen  pages, 
with  blank  pages  for  each  Exercise. 

'  The  figures  are  weU  dinwn,  the  pajier  is  stout  and  good,  and  the  whole  a 
marvel  of  cheapness.'—  Eddcatiokal  Times. 


THE  ROYAL  SCHOOL  SERIES-READERS,  GEOGRAPHIES,  HISTORIES,  ARITHMETICS,  ETC. 

^♦,  A  Prospectus^  with  Specimen  Pages,  will  be  forwarded  post  free  on  application.     The  Messrs,  Nelson  will 
have  pleasure  in  sending  a  Specimen  Volume  free  in  reply  to  applications  on  behalf  of  Public  Elementary  Schools, 

THOIAS  NELSON  ft  SONS,  35  and  36  Paternoster  Row,  London,  E.C.;  Pariside,  Edlnbnrgh;  and  New  York. 
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JOHNSTON'S  LARGE  WALL  MAPS  AND  ILLUSTRATIONS. 


JOHNSTON'S  SEBIES  of  SOHOOL  KAFS  and  ILLUSTRATIONS  is  the  most  extensive  and  accurate.  The  Maps 
are  always  up  to  date,  and  each  Map  or  Diagram  is  cucompanied  with  a  descriptive  Handbook,  This  is  supplied 
gratis.  The  whole  series  is  uniform  in  size^  being  50  by  42  inches^  and  in  price ^  on  Rollers^  Varnished^  12s.  each; 
Unvarnished^  lar.  each. 


POLTnOAL  OEOORAPHT. 


Eastern   and    Western    Hemi^ 

spheres  (one  Map). 
World,  Mercator's  Projection. 
Eastern  Hemisphere. 
Western  Hemisphere. 
Europe. 
England. 
Scotland. 
Ireland. 
British  Isles. 

Canada,  Nova  Scotia,  etc. 
United  States. 
South  America. 
France. 
Spain  and  PortugaL 


Italy. 

Central  Europe. 

Orkney  and  Shetland. 

Asia. 

Palestine. 

St.  Paul's  Travels. 

Bible  Countries. 

India. 

Africa. 

Cape  Colony. 

America. 

North  America. 

Australia. 

New  Zealand  (in  Counties). 

Pacific  Ocean. 


OUTLINES  OB  TEST  KAPS. 

Uniform  with  the  Maps  of  Political  Geography,  showing  the  Out^ 
lines,  Rivers.  Mountains,  Towns,  and  Political  Divisions^  without 
Names.  Full  Coloured.  Size.  50  by  42  inches.  Price,  on  Rollen, 
Varnished,  xas. ;  on  RoUeis,  Plain,  los. 


British  Isles. 

Asia. 

India. 

Africa. 

America. 


United  States. 
Palestine. 

Classical  Map  of  Cona- 
tries  bordcnng  00  the 

Mediterranean. 


Worid  in  Hemispheres. 

World,  Mercator. 

Eofopc 

England. 

Scotland. 

Ireland. 

Ad»^Ud  by  tks/rmei^  Schsol  Boards,  andkighfy  recontmeuded  ly 

H,M.  Inspectors, 

FEYBIGAL  GEOGEAFHY. 

Worldj  I  Europe.  |  Africa, 

m  Hemispheres.    |  Asia.  |  America. 

A  Cbart  of  Geogxaplileal  Ttrms.    On  Rollers,  Varnished,  las. 


ILLUSTRATIONS  OF  NATURAL  PHILOSOPHY. 

JUST  PUBLISHED. 
THE  ELEOTBO-DEPOSinON  OF  HETAIfi,  being  Sheet  No.  5  of  the  Illustrations  of  Electricity  and  Magnetism,  and  completing 

this  Set,  which  now  consists  of : — 

Sheet  No.  x.    Magnetism.  I  Sheet  No.  3.    Voltaic  Electricity. 

Sheet  No.  2.    Frictional  Electricity.  I  Sheet  No.  4.    The  Electric  Telegraph. 

Sheet  Na  5.    Electro-Deposition  of  Metals. 

The  following  form  part  of  the  Philosophical  Illustrations  : — 


X.  Properties  of  Bodies. 
3.  Mechanical  Powers. 

3.  Hydrostatics. 

4.  Hydraulics. 


5,6.  Human  Anatomy. 
7.  Steam  Engines  and  Bmler. 
8to  zi.  Botany. 
za  to  Z5.  Astronomy. 


x6.  Metric  Syttem. 

17  to  ai.  Natural  History  and  Mineralogy. 

aa  to  35.  Zoology. 

— Z5S.  BACH. 


Recently  Published.     Price,  on  Rollers,  Varnished,  sis.    Sixe,  72  by  63  inches. 


The  Imperial  Map  of  England.    I 


The  Imperial  Map  of  Europe. 

Others  in  preparation. 


I    The  Imperial  Map  of  Scotland . 


JOHNSTON'S  NATURAL  HISTORY  PUTES  AND  ETHNOGRAPHICAL  HEADS. 

Consisting  of  5a  carefully  coloured  Wall  Pictures  showing  Typical  Specimens  of  the  Animal  World,  etc.  These  plates  are  very  boldly 
drawn  and  coloured,  rendering  them  dear  and  striking,  even  in  a  large  schoolroom.  Size,  34  by  26  inches.  Price  of  each  plate,  ss.  in 
sheet,  or  4s.  on  cloth  and  roller,  varnished.    Detailed  list  in  q;>eclal  prospectuses. 

HANDBOOK  TO   THE  ABOVE,  Cloth  8vo,  Is. 

THE  NATIONS  OF  THE  EASTH.     Uniform  in  size  with  the  Natural  History  Plates.    The  Series  consists  of  the  Esquimaux— 
The  Negro— The  Malay — ^The  North-American  Indian — ^The  Hindoo — The  Chinese.    Price  on  sheet,  aSb ;  roller  and  varnished,  4s. 

{  Adopted  by  the  LomUm  School  Board. 

JUST  PUBLISHED. 

THE  KAF  OF  HIDDLEBEX.    Size  48  by  51  inches.    On  rollers,  varnished,  or  in  case,  21s.    This  Map  has  been  careiuUy 

constructed  from  the  last  Ordnance  Smrrey. 


.  The  Popular  Series  of  Atlases. 

Price  iM.  6d.  each. 
This  Series  consists  of 

THE  SCHOOL  ATLAS  oTGENERAL  GEOGRAPHY. 
THE  SCHOOL  ATLAS  of  PHYSICAL  GEOGRAPHY. 
THE  SCHOOL  ATLAS  of  CLASSICAL  GEOGRAPHY. 
THE  SCHOOL  ATLAS  of  ASTRONOMY. 

The  Octavo  Series  of  School  Atlases. 

Price. 
ATLAS  of  BRITISH  HISTORY,  31  Cotoartd  Maps,  with  Index. 

Cloth as.  6d. 

ATLAS  of  THE  BRITISH  EMPIRE.    25  Coloonsd  MaiMs  with 

Index  and  Notes.    Cloth xs.  6d. 

ATLAS  of  GENERAL  GEOGRAPHY.    31  Coloured  Maps,  with 

Index.    Ooth «s.  6d. 

ATLAS  of  PHYSICAL  GEOGRAPHY.    31  Coloured  Maps,  with 

Analytical  Index.    Cloth 2s.  6d. 

THE  OUTLINE  ATLAS.    30  Maps.    Cloth  back        .       .        .    is.  6d. 

The  Quarto  Series  of  School  Atlases. 

THE  SHILLING  QUARTO  ATLAS.    94  Coloured  Maps,  in  ornamental 

cover,  with  cloth  back. 
THE  SIXPENNY  QUARTO  ATLAS.    x6  Coloured  Maps,  In  ornamental 

wrapper. 


The  Bible  Atlas. 

16  Quarto  Coloured  Maps,  in  Ornamental  Wrappcf,  is. 

The  Sixpenny  Bible  Atlas. 

»fl  Fcap.  8to  Colonized  Maps  in  Wrapper. 

The  Unrivalled  Atlas. 

In  Boards,  cloth  back,  price  3s.  6d. ;  cb>th,  5s.  Containing  34  Coloured 
Maps  and  Copious  Index. 

The  Threepenny  Atlas. 

»6  Fnll-colonred  Maps  in  Wrapper. 

For  English  Code. 

SECOND  STANDARD  GEOGRAPHY sd. 

THIRD  STANDARD  ATLAS  and  GEOGRAPHY    .        .        .        .  4d- 

FOURTH  STANDARD  ATLAS  and  GEOGRAPHY        .       .        .  6d. 

FIFTH  STANDARD  ATLAS  and  GEOGRAPHY     .       .       .       .  6d. 

SIXTH  STANDARD  ATLAS  and  GEOGRAPHY    .        .        .        ,  6d. 
These  are  adopted  by  the  Principal  School  Boards      England, 

The  Biological  Atlas. 

Consisting  of  34  Plates,  contains  433  Coloured  Figures  and  Diagrams  of 
the  various  forms  of  Plants  and  Animals,  with  Explanatory  Text.  Demy 
4to,  7s.  6d. 


AIDS  TO  HODEL  BBAWING.    Founded  on  the  Principles  of  Feispectiye.    A  series  of  Twelve  Sheets  of  Model  Drawings, 

36  by  29  inches  each.    Price,  with  Handbook,  7s.  6d. 

Detailed  Catalogue,  with  Specimen  Sheet  0/ Messrs,  Johnstotes  Publications, /or^v^iidmL post  free  on  application  to  the  Pnb fishers, 

W.  &  A.  K.  JOHNSTON)  Edinburgh;  and  &  Paternoster  Buildings,  London,  E.G. 
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I^ealtf;  at  ScijooL 

No.  II.— SITE  OF  SCHOOL. 

BY  ALFRED  CARPENTER,  M.D.  (lOND.),  CS.S.  (cAMB.), 
President  of  the  Council  of  the  British  Medical  Association, 

HAVING  made  a  few  introductory  remarks  for 
the  purpose  of  showing  the  wider  scope  of 
the  subject  of  'Health  at  School'  than  is  generally 
understood  by  the  term,  and  having  pointed  out  that 
there  is  something  to  be  done  besides  preventing 
the  extension  of  infectious  disease  among  school 
children,  or  even  the  prevention  of  that  kind  of  disease 
which  arises  from  the  mere  aggregation  of  numbers 
in  close  quarters,  I  will  now  proceed  to  discuss  the 
particular  points  towards  which  attention  should  be 
especially  directed.  It  must  be  borne  in  mind  that 
the  class  for  whom  we  are  providing  are  of  that  age 
which  is  peculiarly  susceptible  to  the  influence  of  bad 
hygienic  surroundings,  and  that  it  is  especially  neces- 
sary that  a  school-house  should  be  constructed  on  the 
best  possible  hygienic  principles.  These  in  the  first 
place  resolve  themselves  into  questions  connected 
with  the  site  of  the  school  buildings  and  their  imme- 
diate surroundings,  such  as— (i)  their  position  with 
regard  to  other  buildings  and  land  in  close  proximity 
to  them,  and  other  portions  of  the  same  district; 

(2)  the  level  of  the  land  upon  which  they  are  placed ; 

(3)  the  nature  of  the  soil  itself,  especially  that  of 
the  mother  or  virgin  earth,  the  term  virgin  being 
applied  to  ground  which  has  not  been  previously 
disturbed,  at  least  in  historic  times;  (4)  the  con- 
dition as  to  natural  drainage,  or  the  ordinary  level  of 
undei^ound  water. 

It  should  be  a  sine  qua  non  that  no  school-house 
should  ever  be  built  upon  ground  which  has  been 
raised  from  some  former  level,  or  has  been  *  filled  up ' 
with  soil  containing  organic  matter.  Holes  (either  in 
the  past  or  present)  with  notices  up  that  *  Dry  rubbish 
may  be  shot  here'  should  be  religiously  avoided  If 
from  the  very  nature  of  things  it  is  utterly  impossible 
to  get  any  other  site,  then  the  whole  of  the  super- 
added earth  should  be  taken  out  down  to  the  level 
of   the  virgin   soil;   for  we  have  to  consider  the 
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atmosphere  which  is  likely  to  pervade  the  subsoil,  as 
well  as  that  of  the  air  above  the  so-called  terra  firma. 

This  view  of  the  subject  is  intimately  associated 
with  the  level  of  the  ground  water  in  the  subsoiL 
These  points  are  connected  with  situation,  and  if  not 
taken  into  account,  may  seriously  interfere  with  the 
proper  ventilation  of  the  school,  and  render  good 
health  impossible.  The  nature  of  the  materials  with 
which  the  school  is  to  be  erected,  and  the  elevationi 
at  which  the  school-house  should  be  placed  from  the 
ordinary  level  of  the  earth,  are  also  to  be  taken  into- 
account.  I  have  seen  the  organic  matter  removed  in 
a  great  measure,  and  the  excavation  used  as  a  play- 
ground beneath  the  building,  without  any  provision 
being  made  for  the  removal  of  the  ground  air  from 
the  hole.  That  ground  air  has  been,  from  the  very 
nature  of  circumstances,  about  the  worst  that  it  was 
possible  to  provide  for  the  children  to  inhale.  In 
that  case,  one  evil  was  removed,  but  not  the  other. 
The  soil  around  teemed  with  organic  debris,  and  as  a 
consequence  deteriorated  the  atmosphere  of  the  pit 
rather  more  than  it  was  before  the  subsoil  was  taken 
out.  In  the  one  case  the  debris  occupied  a  portion, 
of  the  room,  and  the  sum  total  of  carbonic  acid  was- 
rather  less  in  the  ground  air  before  removal  than  after. 
It  would  have  been  better  to  have  built  upon  it  than 
only  excavate.  Certain  kinds  of  materials  used  for 
construction,  and  some  kinds  of  arrangements  in  the 
building  of  schools,  render  them  much  more  capable 
of  being  effectually  ventilated  and  warmed,  as  well  as 
of  being  kept  perfectly  dry,  than  others  in  which 
different  plans  have  been  adopted,  and  the  suggestions 
now  made  are  some  of  them  intended  to  promote  the 
more  easy  and  less  expensive  plans  which  will  have 
to  be  adopted  for  proper  warming  and  ventilation. 

Returning  to  our  subject  of  site,  we  must  look  at  it 
in  two  ways : — (i)  The  choice  of  a  site  for  a  new 
school  when  the  choice  is  open  to  us.  (2)  The 
way  in  which  to  diminish  to  the  smallest  possible 
amount  the  evils  which  must  be  endured,  and  to 
decrease  the  effects  of  their  incidence  in  any  particular 
case  when  no  really  satisfactory  site  can  be  obtained. 

We  have  to  find  out  (i)  the  nature  of  the  subsoil 
and  the  quantity  of  organic  matter  which  it  contains, 
whether    it  is  so  -  called   *  made  ground  ;  *   (2)  the 
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level  at  which  the  subsoil  or  ground  water  ordinarily 
stands  with  regard  to  the  surface,  «iwther  it  is 
constant  in  its  position,  or  varies  mndi  with  the 
seasons,  or  is  influenced  by  other  causes.  No  school 
ou^t  to  be  erected  on  any  patticular  site  until  these 
pomts  have  been  satisfactorily  settled  If  the  line  of 
the  ground  water  rises  and  falls  at  frequent  intervals, 
be  the  subsoil  what  it  may,  it  cannot  be  a  satb&ctory 
site  for  a  school ;  and  if,  in  addition  to  this  rise  snd 
fall  of  the  ground  water,  the  subsoil  is  organic  in  its 
nature,  or  is  likely  to  be  invaded  by  water  containing 
organic  matter  in  suspension  or  solution,  it  will  be 
quite  impossible  by  any  arrangements  whatever  to 
prevent  that  school,  at  times,  from  being  invaded  by 
impure  air,  and  thus  presenting  to  the  children  assem- 
bled therein,  or  at  least  in  the  playground  surrounding 
it,  an  atmosphere  which  will  tend  to  diminish  their 
general  health. 

Before  settling  upon  a  site  for  a  school,  if  these 
points  cannot  otherwise  be  certainly  determined,  trial 
holes  should  be  dug  until  the  level  of  the  ground 
water  line  is  reached,  unless  the  proposed  site  is  a 
rock  or  in  such  a  position  that  no  ground  water  is 
likely  to  be  found  within  a  considerable  distance  from 
the  surface.  The  level  of  the  water  line  should  be 
watched,  and  it  should  be  noted  if  it  be  stationary  or 
not,  for  in  some  districts  this  water  line  is  found  to 
vary  very  constantly. 

The  trial  hole  will  also  inform  the  promoters  as  to 
the  character  of  the  subsoil.  The  condition  of  the 
ground  air  is  almost  as  important  as  that  of  the 
atmosphere  around  the  school.  It  is  a  point  which 
is  not  usually  considered,  and  yet  it  is  certain  that 
the  condition  of  the  air  in  the  subsoil  will  materially 
influence  the  health  of  the  children.  The  quantity 
of  air  below  the  level  of  the  soil  will  be  more  or  less 
according  to  the  porous  nature  of  the  soil  itself; 
it  will  be  in  many  cases  equal  to  half  the  volume  of 
the  soil.  When  the  level  of  the  ground  water  rises, 
the  air  is  naturally  displaced  upwards;  and  if  the 
soil  in  which  the  air  has  stagnated  be  loaded  with 
organic  matter,  it  will  be  so  altered  from  its  natural 
character  as  to  seriously  and  injuriously  affect  the 
children  exposed  to  its  influence. 

The  air  in  the  subsoU  is  comparatively  stagnant, 
and  whilst  that  above  ground  only  contains  at  the 
most  four  parts  in  10*000  of  carbon  dioxide,  that 
which  is  taken  from  below  the  level  of  the  soil  will 
often  contain  4  p.  c.  or  even  6  or  8  p.  c.  of  that 
deleterious  gas.  This  is  one  of  the  results  of  stag- 
nation :  the  oxygen  is  removed,  organic  matter  is 
oxidized,  and  carbon  dioxide  (or  carbonic  acid,  as  it 
is  more  commonly  called)  takes  its  place.  Stagnation 
is  the  bane  of  health,  and  whether  it  be  in  air  or  in 
water,  stagnation  allows  time  for  adulteration  with 
injurious  compounds.  Such  is  the  case  with  ground 
air :  there  is  always  a  much  greater  quantity  of  carbon 
dioxide  in  it  than  in  natural  air.  It  forms  an  atmo- 
sphere which  is  very  beneficial  to  the  vegetable 
kingdom,  but  is  just  as  injurious  to  human  life. 
This  impurity  is  much  greater  in  the  ground  air  than 
in  the  ground  water;  it  will  vary  according  to  the 
nature  of  the  subsoil,  and  whatever  organic  matter 
may  exist  in  the  latter,  the  whole  will  in  the  course 
of  time  be  reduced  to  simpler  elements  of  which 
carbon  dioxide  is  sure  to  be  one.  Thus  it  happens  ; 
that  the  more  organic  matter  a  given  subsoil  contains, ' 
the  more  injurious  it  is  for  that  subsoil  to  be  allowed  ' 


to  remain  beneath  the  floor  of  any  school  buildings. 
If  fh>m  the  '▼eiy  circumstances  of  Ifae  cue  it  is 
necessary  for  some  such  to  be  left  in  silu^  arrange- 
ments must  be  made  to  diq>erse  those  products  into 
the  ssrroimdiqg  atmosphere,  and  to  prevent  them 
from  finding  then*  wsy  within  die  area  which  is 
enclosed  by  the  walls  of  the  buildings.  It  is  for  this 
reason  ikaX  it  is  &r  better  for  playgrounds  to  be 
tinfed  than  covered  widi  gravd.  The  v^etable 
kingdom  is  the  natural  protector  against  excess  of 
carbon  dioxide  in  the  air. 

It  is  in^rtant  for  all  reasons  that  the  level  of  the 
ground  water  should  be  uniform  when  it  is  less  than 
fifteen  feet  from  the  surface  of  the  earth.  This 
uniformity  can  be  effected,  at  least  as  regards  a  rise 
above  a  given  level,  wherever  there  is  any  r^ular 
system  of  drainage  at  hand.  But  it  sometimes 
happens  that  a  considerable  extent  of  ground  has  the 
subsoil  water  raised  by  occasional  inundations  by 
reason  of  unusually  wet  seasons  and  from  imperfections 
in  natural  drainage.  There  is  always  a  slow  move- 
ment of  this  water  in  the  earth,  but  not  sufficiently 
rapid  to  prevent  the  oxidation  I  have  mentioned 
It  brings  with  it  impure  organic  matters  from  a 
distance,  and  if  in  its  progress  it  comes  into  contact 
with  a  mass  of  matter  more  than  ordinarily  dry,  such 
as  must  exist  beneath  the  area  of  any  large  building, 
the  very  part  in  which  the  most  injury  can  be  done 
is  precisely  that  part  which  attracts  the  larger  portion 
of  organic  matter  from  the  water ;  and  as  the  water 
line  subsides,  it  leaves  its  organic  matter  behind  it, 
and  lays  the  foundation  for  future  evils  which  are 
totally  unsuspected.  These  underground  bundations 
produce  results  which  correspond  with  those  which 
arise  in  recently-drained  districts.  It  is  only  within 
the  last  few  years,  partly  by  observations  in  this 
country,  but  more  decidedly  by  those  made  in 
Munich  and  in  America,  that  the  influence  of  ground 
air  and  ground  water  upon  the  public  health  has 
been  demonstrated  to  be  great.  A  few  years  ago 
our  soldiers  had  frequently  to  live  on  the  basements 
of  their  barracks,  with  the  natural  result  of  ill  health 
and  high  mortality,  and  it  is  only  recently  that  the 
occupation  of  cellars  as  lodging-houses  has  been 
prohibited  by  law. 

If  the  level  of  the  ground  water  line  is  moderately 
constant,  even  if  it  be  within  a  few  feet  of  the  surface 
of  the  land,  it  is  not  nearly  so  injurious  as  when  it 
rises  and  falls  occasionally.  This  explains  some  of 
those  anomalies  which  occasionally  surprise  us.  It 
is  sometimes  seen  that  some  places  in  which  the 
level  of  the  water  is  always  within  two  feet  of  the 
surface  are  more  healthy  than  others  which  are 
farther  from  the  banks  of  a  given  stream.  Those 
districts  which  have  the  misfortune  to  be  placed 
above  and  yet  within  the  influence  of  a  mill-<bni  m 
a  porous  soil,  especially  when  the  mill-lead  belonging 
to  it  does  not  rapidly  fill,  are  much  more  unhealthy 
than  those  placed  below  the  dam,  and  where  the 
level  of  the  ground  water  does  not  vary,  although 
apparently  it  is  the  moister  position  of  the  two.  The 
permanent  level  of  the  subsoil  water  should  be  kept 
as  low  as  possible,  and  tiie  soil  should  be  so  arranged 
(if  it  be  porous),  by  means  of  subsoil  drainage,  that 
air  should  have  ^ee  admission  to  it 

Evil  results  are  more  marked  in  a  sandy  or  gravel 
soil,  when  these  matters  are  not  attended  to,  than  m 
those  sites  in  which  the  soil  is  more  retentive.    -H 
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the  level  of  the  ground  water  cannot  be  regulated,  it 
is  better  to  choose  a  more  retentive  soil ;  but  if 
soakage  does  taVe  place,  it  is  much  more  difficult  to 
remove  it  from  an  argillaceous  or  retentive  soil  than 
from  s^nd  or  gravel ;  the  former  also  will  be  colder 
than  tl^  latter,  from  the  continuance  of  evaporation, 
and  then  the  cost  of  warming  will  be  increased. 


^netUotal  Natural  l^tntors* 

No.  IL— THE  CAMEL. 

BY  REV.  J.  a  WOOD,  M.A.,  F.L.S., 

Authtr  of '  ffumtt  wilkout  Hands,'  'JValure't  TtaciiHgi,'  tic., 

AND  THEODORE  WOOD, 

JoiiU  Autfier  af  'The  Fitld Naiuralisfi  Handhoek.^ 

THE  place  of  the  horse  is  supplied,  and  more 
than  supplied,  in  the  East  by  the  Camel,  the 
'Ship  of  the  Desert,'  as  the  Arabs  poetically  term  it, 
whose  structure  is  singularly  adapted  to  the  nature  of 
the  country  which  it  has  to  traverse,  A  horse  could 
not  pass  through 
the  sandy  deserts, 
beneath  the  fierce 
heat  of  a  tropical 
sun,  bearing  the 
heavy  load  of  the 
camel,  and  dispens- 
ing almost  entirely 
with  food  and 
water,  especially 
the  latter,  for  days 
t|ogether ;  and 
would,  in  fact,  find 
it  by  no  means 
easy,  even  if  en- 
tirely unencum- 
bered, to  make  its 
way  through  the 
treacherous  soil,  in 
which  it' would  sink 
for  several  inches 
at  every  step.     But 

the  camel  has  evi-  "'"  '" 

dently  been  constructed  with  an  especial  view  to  the 
exigencies  of  the  desert  traffic,  and  can  therefore  per- 
form work  which  would  be  quite  impossible  to  any 
other  animal. 

There  are  two  species  of  camel,  the  chief  of  which 
is  the  true  camel  of  Arabia,  bearing  one  hump  only 
upon  its  back.  This  is  the  animal  most  in  use  as  a 
beast  of  burden.  The  second  species,  the  Bactrian 
camel,  or  Mecheri,  which  possesses  a  second  hump, 
is  almost  entirely  used  for  riding  purposes. 

Now,  when  we  consider  the  nature  of  the  soil  over 
which  the  Arabian  camel  has  to  pass,  it  is  evident 
that  there  must  be  some  provision  in  the  foot  of  the 
creature  in  order  to  enable  it  to  find  a  firm  foothold. 
So,  instead  of  the  single  hard  hoof  which  is  found  in 
the  horse,  the  foot  of  the  camel  is  provided  with  two 
■  broad  toes,  furnished  with  large,  soft,  and  very  elastic 
cushions  beneath,  so  as  to*  afford  a  large  surface, 
and  prevent  th£  animal  from  sinking  in  the  loose 
sand. 

Then,  as  the  animal  must  be  loaded  and  un- 
loaded when  in  a  kneeling  position,  the  knees  and 
breast  are  furnished  with  thick  callous  pads,  so  that 


the  skin  is  not  injiured  by  the  contact  with  the  roitgh 
ground 

A  curious  part  of  the  structure  of  the  camel  is  Ibund 
in  the  hump,  which  is  not,  as  many  think,  a  malforma- 
tion of  the  back,  for  the  spine  is  as  straight  as  that 
of  any  other  animal,  but  is  merely  a  fleshy  asd  iatty 
protuberance,  connected  in  some  strange  way  with 
the  health  of  its  owner.  The  Arab  always  judges  the 
state  of  his  camel  Tjy  the  hump,  and  will  not  allow 
the  animal  to  start  upon  a  long  journey  unless  ihe 
hump  is  in  perfect  condition. 

The  chief  use  of  the  hump  seems  to  lie  in  its  power 
of  nourishing  the  animal  when  other  food  is  scarce. 
During  a  long  desert  journey,  for  example,  the  camels 
are  very  sparingly  fed,  and  appear  to  subsist  upon  the 
nourishment  derived  from  the  hump,  which  gradually 
diminishes  in  size,  until  at  the  end  of  the  journey  it 
is  scarcely  visible,  not  regaining  its  former  propor- 
tions until  after  two  or  three  months  of  carefiil 
feeding. 

In  a  somewhat  similar  manner,  the  hibernating 
animals  exist  without  food  for  several  months.  They 
accumulate  a  quan- 
tity of  fat  largely 
in  excess  of  the 
normal  amount, 
and  by  the  absorb- 
ing of  the  super- 
abundant fat  into 
the  body,  are  en- 
abled to  supply  the 
waste  of  tissue. 

Another  notice- 
able point  in  the 
structure  of  the 
camel  is  to  be 
found  in  the  for- 
mation of  the  eyes 
and  nostrils,  the 
former  of  which  are 
provided  with  long 
lashes,  while  the 
latter  can  be  closed 
at  will,  thus  pre- 
'  ""*"'  venting  the  admis- 

sion of  grains  bl  sand  during  the  storms  so  common 
in  the  desert 

Perhaps  the  most  extraordinary  part  of  the  forma- 
tion of  the  camel  lies  in  its  power  of  storing  up 
sufficient  water  within  the  stomach  to  last  it  for  several 
days  without  again  drinking.  To  understand  this 
properly,  we  must  enter  somewhat  more  carefully  into 
the  details  of  the  internal  anatomy. 

Like  that  of  the  sheep  and  other  ruminating 
animals,  the  stomach  of  the  camel  is  divided  into  no 
less  than  four  portions,  which,  though  each  is  a  sepa- 
rate cavity,  are  connected  with  each  other.  Into  the 
first  and  largest  of  these,  usually  known  as  the  paunch, 
or  rumen,  the  food  passes  as  soon  as  swallowed,  and 
before  it  is  masticated.  There  it  remains  until  a 
convenient  opportunity  arises  for  chewing  it,  when  it 
is  returned  to  the  mouth  and  thoroughly  macerated. 
Before  this  process  takes  place,  however,  it  passes  into 
the  second  stomach  or  reticulum,  which  consists  of  a 
number  of  polygonal  cells,  in  which  the  food  is  formed 
into  a  number  of  smooth  balls.  This  is  the  '  honey- 
comb tripe '  of  butchers.  Thence  it  is  expelled  into 
the  oesophagus,  or  gullet,  which  opens  both  into  ihe 
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fust  and  second  stomachs,  and  is  carried  by  the 
contraction  of  the  spiral  muscles  composing  that  tube 
into  the  mouth,  where  it  is  masticated  at  leisure. 

As  soon  as  it  is  thoroughly  chewed,  the  food  is 
once  more  swallowed,  and  this  time  passes  directly 
through  the  first  and  second  stomachs  into  the  third, 
or  psaltpium,  the  walls  of  which  are  composed  of 
very  numerous  folds,  not  unlij^e  the  leaves  of  an 
uncut  DDolc  This  is  the  'manyplies'  or  'manyplus' 
tripe  of  butchers,  presenting  a  very  large  surface  to 
the  food  which  is  here  prepared  for  admission  to  the 
fourth  stomach. 

This,  which  is  scientifically  known  by  the  name  of 
abomasus,  and  by  butchers  called  the  'red,'  is  the 
true  digestive  stomach,  the  other  three  being  only 
employed  in  the  prior  preparation  of  the  food.  In 
this  division  of  the  stomach  the  gastric  juice  is 
secreted.  In  the  calf  it  is  called  '  rennet,'  and  is  used 
for  curdling  milk  in  the  preparation  of  cheese. 

While  the  animals  of  this  class,  the  Ruminants,  are 
still  young,  and  are  fed  by  their  mother's  milk,  the  fourth 


stomach  only  is  fully  developed,  the  other  three  not 
being  required  until  the  animal  is  old  enough  to  find 
its  nourishment  in  vegetable  substances. 

This  structure  is  common  to  all  the  ruminating 
animals,  but  in  the  camel  there  is  found  to  be  a  still 
further  development  The  polygonal  cells  which  are 
found  in  the  reticulum,  and  m  part  of  the  paunch,  are 
very  large  in  proportion,  and  are  surrounded  by 
muscular  bands,  enabling  them  to  be  closed  at  will, 
their  contents  not  mingling  with  the  food  contained 
in  the  stomach.  In  these  cells  is  reserved  the  water 
drunk  by  the  animal,  a  small  quantity  of  which  can 
be  released  and  allowed  to  flow  into  the  stomach  as 
occasion  requires,  the  rest  remaining  in  the  reservoirs 
until  needed.  By  this  arrangement  a  camel  is  able 
to  store  up  sufficient  liquid  for  six  or  seven  days,  a 
provision  of  the  greatest  service  in  crossing  the  hot 
arid  desert  where  water  is  unprocurable. 

It  would  seem  that  by  practice  the  camel  is  enabled 
to  store  away  a  larger  quantity  of  water  than  had 
previously  been  the  case,  for  an  old  and  experienced 


animal  will  contrive  to  lay  up  half  as  large  again  a 
stock  as  it  could  when  young  and  unused  to  desert 
travelling 

It  has  sometimes  happened  in  a  caravan  that  the 
water  has  run  short,  and  the  only  alternative  has  been 
to  kill  some  of  the  camels  in  order  to  obtain  the 
water  contained  in  their  stomachs.  It  is  then  fotmd 
to  be  of  a  pale  greenish  colour,  and  veiy  unpleasant 
to  the  taste.  Yet  it  is  preferable  to  dying  of  thirst,  and 
is  really  hardly  more  disagreeable  than  the  water 
contained  in  the  leathern  bags  carried  on  the  camel's 
backs,  which  is  heated  by  the  sun,  besides  tasting 
very  strongly  of  the  tar  with  which  the  seams  are 
dressed. 

This  structure  presents  a  singular  analogy  to  the 
blood-reservoir  of  the  whale,  by  which  it  is  enabled 
to  spend  a  considerable  time  beneath  the  surface  of 
the  water.  A  large  supply  of  blood  being  purified 
and  aerated  in  the  lungs,  is  stored  away  in  a  mass  of 
blood-vessels  set  apart  for  that  purpose,  whence  a 
portion  is  introduced  into  the  circulatory  apparatus 
as  it  is  from  time  to  time  required.  But  for  this 
provision  the  whale  could  never  spend  more  than  two 
or  three  minutes  together  beneath  the  surface  of  the 
water,  the  air  or  aerated  blood  being  quite  as  necessary 
to  its  existence  as  the  water  is  to  that  of  the  camel. 

Of  the  two  species  of  camel,  the  Arabian  is  by  far 
the  more  valuable,  being  both  stronger  and  more  en- 
during of  privation  and  fatigue  than  its  Bactrian 
relative.  The  load  of  the  Arabian  camel  is  usually 
from  five  to  six  hundred  pounds  in  weight,  this  being 
the  average  amount  that  the  creature  can  carry  with 
ease.  It  is  by  no  means  a  swift  creature,  its  pace 
seldom  exceeding  two  miles  and  a  half  in  the  hour, 
and  often  not  coming  up  to  even  that  standard.  There 
is  3  swifter  breed,  usually  known  as  the  Dromedary, 
which  is  chiefly  kept  for  the  saddle,  and  which  can 
keep  up  a  pace  of  eight  or  nine  miles  per  hour  for 
twenty  hours  at  a  stretch,  being  to  the  camel  what  the 
racer  is  to  the  cart-horse.  The  motion  of  the  camel 
is  most  unpleasant  to  any  one  riding  it,  for  it  mores 
both  legs  of  each  side  together,  progressing  at  a  long 
swinging  trot,  and  jolting  its  unfortunate  rider  in  the 
most  unmerciful  manner.  Novices  in  camel-riding 
almost  always  suffer  from  sickness  as  badly  as  if  they 
were  in  a  Channel  steamer  on  a  rough  day.  With  some 
of  the  faster  dromedaries  it  is  even  necessary  for  the 
rider  to  swathe  his  body,  from  the  hips  to  the  arms, 
in  bandages  drawn  as  tightly  as  possible,  before  he 
commences  his  journey. 

There  is  a  mistaken  Idea  that  the  camel  is  a  very 
patient,  gentle,  and  docile  animal,  and  that  he  is  very 
easily  managed.  In  reality,  the  case  is  just  the  reverse, 
for  a  more  quarrelsome,  unruly,  and  revengeful  animal 
hardly  ever  existed.  No  sooner  is  he  unloaded  than 
he  begins  to  fight  any  of  his  fellows  who  may  be  in  the 
neighbourhood  ;  the  loading  and  unloading  are  never 
peiformed  without  much  trouble,  and  many  savage 
grunts  on  the  part  of  the  camel,  and  when  fairly  loaded, 
his  first  endeavour  is  always  to  ^et  tree  of  his  burden, 
or,  failing  that,  to  ruin  every  article  included  in  iL 

Then,  at  night,  when  it  is  time  to  unload,  the  cross- 
grained  animal  has  to  be  compelled  to  kneel  by  main 
force,  and  his  head  tied  to  his  fore  legs  in  such  a 
manner  that  he  cannot  rise  until  the  proper  time;  An 
experienced  traveller  says  that  he  has  never  yet  seen  a 
camel  in  anything  but  a  bad  temper,  at  any  rate,  to 
judge  by  appearances. 
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Besides  its  use  as  a 
beast  of  burden,  the 
camel  is  ofserviceto  its 
masters  in  various  other 
ways.  Its  milk,  for 
example,  is  a  standard 
article  of  food,  and  is 
mostly  kept  until  quite 
sour,  the  Arabs  con- 
sidering it  to  be  then  a 
much  greater  dainty 
than  when  it  is  sweet 
.and  fresh.  A  very  in- 
ferior kind  of  butter  is 
chumedfrom  the  cream 
by  pouring  it  back- 
wards and  forwards  in 
a  goatskin  for  a  certain 
time. 

The  flesh'of  thecamel 
is  considered  a  great 
dainty,  but  is  very  sel- 
dom eaten,  owing  to 
thevalue  of  the  animal.  ' 
Occasionally,  however, 
a  rich  Arab  will  kill  one 
ofhis  camels,  and  invite 
all  his  friends  to  a  feast, 
at  which  the  flesh  of 
the  slaughtered  animal 
appears  as  the  crowning 
delicacy. 

At  certain  times  of  wen 

theyearthecamel  sheds  ""    '  ' '" 

its  hair,  which  is  collected,  and  being  spun  into  thread, 
is  used  in  making  garments.  Certain  portions  of  it 
are  also  utilized  for  the  'camel's  hair  pencils '  used  by 
artists. 

The  two-humped  or  Bactrian  camel,  which  is  found 


put  to  a  very  cunous 
use.  The  East  India 
Company  formed  a 
regiment  of  these  ani- 
mals, each  being  pro- 
vided with  a  couple  of 
swivel  guns,  placed  be- 
tween the  humps,  and 
managed  by  the  rider. 
This  company  was 
known  as  the  camel 
artillery,  and  was  some- 
times of  considerable 


throughout   Central  Asia   and   China,   though   now 
almost  entirely  used  for  the  saddle,  was  at  one  time 


The  colour  of  the 
Bactrian  camel  is  darker 
than  that  of  its  Arabian 
relative,  varying  from 
dark  brown  to  a  sooty 
black  in  hue. 

Though  the  true 
camels  are  exclusively 
confined  to  the  Old 
World,  a  closely  allied 
genus,  comprising  four 
species,  is  found  in 
America.  These  ani- 
mals are  popularly 
known  by  the  name  of 
Llamas,  and  differ  in 
many  respects  from  the 
true  camels. 

HitltSlsma^h,  jjj     jjjp     jj^j     pj^^^ 

the  toes  of  the  foot,  instead  of  being  connected,  as 
in  the  camel,  are  separated,  and  can  be  extended  at 
will.  This  is  on  account  of  the  rocky  and  mountain- 
ous nature  of  the  localities  which  they  inhabit,  and  in 
which  the  power  of  moving  the  toes  is  necessary  in 
order  to  give  them  a  firm  foothold.  All  the  Llamas 
are  of  very  much  less  size  than  the  camel,  the 
Guanaco,  the  largest,  not  standing  much  more  than 
three  feet  six  inches  at  the  shoulder.  The  hair  is 
long  and  woolly,  and  the  general  aspect  of  the  animals 
is  remarkably  like  that  of  an  overgrown  sheep. 

The  four  species  are  the  Vicugna,  the  Guanaco,  the 
Vamma,  and  the  Alpaca.  The  first  of  these  is  found 
in  the  most  mountainous  parts  of  Northern  Chih  and 
Batavia,  and  is  valuable  on  account  of  its  skin,  which 
causes  it  to  be  much  sought  after.  In  other  ways  it  is 
entirely  useless,  as  from  its  wild  and  untameable  nature 
it  cannot  be  employed  as  a  beast  of  burden.  In 
colour  it  is  brown,  approaching  to  grey  beneath ;  the 
height  is  about  two  feet  six  inches  at  the  shoulder. 

The  Guanaco,  which  is  found  in  the  more  northern 
regions  of  Patagonia,  is  of  a  reddish-brown  colour,  the 
ears  and  hind  legs  being  grey,  and  stands  about  three 
feet  and  a  half  at  the  shoulder.  It  lives  in  herds, 
varying  from  ten  to  forty  or  more  in  number,  and  like 
the  sheep,  under  the  guidance  of  a  single  leader,  whose 
orders  are  always  implicitly  obeyed.  Should  this 
leader  be  killed  or  trapped,  the  flock  seem  perfectly 
bewildered,  and  wander  vaguely  from  place  to  place, 
laying  themselves  open  to  easy  capture  by  the  hunters. 
The  sense  of  curiosity  is  very  strongly  developed  in 
the  Guanaco,  which,  though  naturally  a  wary  and 
timid  animal,  can  be  brought  within  a  short  distance 
of  a  hunter  if  he  lies  on  his  back  on  the  ground  and 
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kicks  his  legs  in  the  air.  It  is  able  to  swim  well,  and 
has  often  been  known  to  take  voluntarily  to  the  water 
and  swim  from  one  island  to  another. 

The  Yamma,  or  Llama,  which  was  formerly  used  as 
a  beast  of  burden  by  the  Spaniards  in  America,  is  of  a 
variegated  brown  colour,  with  long  and  slender  legs. 
It  is  now  little  used  in  any  way,  the  sheep  having 
replaced  it  with  regard  to  the  wool  supply,  and  its  fksk 
being  dark  and  coarse  and  seldom  eaten. 

The  fourth  species,  the  Alpaca,  <x  Face,  as  it  is 
sometimes  termed,  is,  together  with  the  last*menrioDed 
animal,  sometimes  thought  to  be  only  a  domesticated 
variety  of  the  Guanaco.  It  is  a  valuable  creature  on 
account  of  its  wool,  which  is  long  and  silky.  A  herd 
of  Llamas  was  even  imported  into  Australia,  where  it 
floiuished  fairly  well,  yielding  a  large  sxqpply  of  the 
valuable  wool. 

^        ■ 


Sfiort  f^istortcal  ^n 
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BY  REV.  SIR  GEORGE  W.  COX,  BABT.,  KLA. 

(II)  Ttre  Greek  Prize  of  VvtiOacf. 

WHEN  some  Arcadian  deserters  asked  to  be 
admitted  into  the  service  of  the  Persian  kin^ 
Xerxes  asked  them  what  the  Greeks  were  doing.  The 
answer  was  that  they  were  keeping  the  great  feast  of 
Olympia,  and  beholding  the  contests  of  wresders  and 
horsemen.  On  hearing  this,  a  Persian  asked  what  die 
prize  might  be  for  which  they  strove,  and  was  told 
that  it  was  an  olive  wreath.  *Ah,  Mardonlus,' 
exclaimed  one  of  the  satraps  who  were  standing  by, 
'  Xirhat  men  are  these  against  whom  you  have  brought 
us  here  to  fight,  who  strive  not  for  money,  but  for 
glory?' 

(12)  The  Dream  of  Xerxes. 

The  Greeks  believed  that  a  divine  purpose  sent 
Xerxes  to  invade  their  land  for  his  own  destruction. 
The  wisest  among  his  counsellors  did  all  that  they 
could  to  make  him  give  up  the  enterprise ;  but  their 
words  oply  roused  the  wrath  of  the  king,  who  laid 
himself  down  on  his  couch  in  trouble  and  vexation 
of  spirit.  As  he  pondered  the  matter,  he  thought 
that  he  ought  to  heed  the  warnings  of  his  friends ; 
but  while^  he  slept,  he  fancied  that  there  stood  over 
him  a  man,  fair  and  tall,  who  said : '  Dost  thou  repent 
from  leading  an  army  against  Hellas,  when  thou  hast 
charged  thy  people  to  gather  their  hosts  together? 
There  is  none  that  will  forgive  thee  if  thou  doest  so.' 
When  the  day  dawned,  Xerxes  took  no  heed  of  the 
dream,  but  calling  the  Persians  together,  told  them 
that  his  counsel  was  changed,  and  gladdened  them 
with  the  tidings  that  he  did  not  mean  to  go  against 
the  Greeks.  But  the  same  vision  stood  over  him 
again  the  next  night,  and  said:  *So  now,  son  of 
Darius,  thou  hast  changed  thy  purpose  in  the  sight  of 
the  Persians,  and  put  aside  my  words  as  though  they 
had  never  been  spoken.  But  be  sure  that  if  thou 
set  not  out  forthwith,  thou  shalt  be  made  low  in  a 
little  while,  even  as  in  a  little  while  thou  hast  been 
made  great  and  mighty.'  Then  the  king  sprang 
from  his  couch  in  fear,  and  sending  for  his  uncle 
Artabanus,  told  him  how  the  vision  bade  him  do  that 
which  he  felt  that  he  ought  not  to  do.  *  If  it  be  a 
god,'  said  Xerxes,  *who  sends  the  vision  which  has 
threatened  me,  and  if  the  Persians  must  go  against 


the  Greeks,  then  the  same  vision  will  come  to  thee 

if  thou  wilt  take  my  place,  and  will  give  thee  the  like 

charge.    Therefore   put  thou  on  my  dress,  and  sit 

first  imon  my  throne,  and  afterwards  sleep  upon  my 

couch.     At  tet  Artabanus  would  not  do  this,  because 

he  thought  himself  unworthy ;  and  he  said  too,  that 

die  dreams  which  come  in  sleep  are  for  the  most  part 

visions  of  diose  things  on  which  we  have  thought 

iBOst  during  die  da^    '  But,'  he  added,  '  if  it  be  not 

at  I  sapposev  then  let  the  vision  which  has  come  to 

th^  appear  to  me^  and  give  me  the  same  chaige. 

Yet  if  it  must  come,  it  ought  to  come  to  me  no  more 

if  I  put  on  diy  dress  than  if  I  wear  my  own,  and  no  more 

if  I  rest  on  thy  couch,  than  if  I  lay  myselif  on  my  own. 

For  whatever  it  be,  it  is  surely  not  so  silly  as  to  think 

on  seeing  me,  that  it  is  looking  on  thee.    If  then, 

refusing  to  come  to  me,  it  shall  return  to  thee  many 

timea,  I  shoold  say  that  it  was  sent  from  heaven. 

But  if  thy  purpose  is  fixed  that  I  must  sleep  on  thy 

couch,  so  let  it  come  even  to  me.     In  the  meanwhile 

I  shall  remain  in  my  present  mind.'    So  Artabanus 

put  on  the  king's  robe,  and  sat  down  on  his  throne, 

and  thence  went  to  his  coucji;  and  the  dream  of 

Xerxes  came  and  stood  over  him,  saying:  '  Art  thou 

he  that  movest  Xerxes  from  going  against  Hellas^  as 

though  dioa  carest  for  him  ?    Be  sure  that  thou  shalt 

xsot  go  unscathed,  if  thou  seekest  to  turn  aside  that 

which,  must  be ;  and  what  Xerxes  must  suffer  if  he 

obey  not,  has  been  already  shown  to  him.'     Then 

the  dream  appeared  as  though  it  were  about  to  sear 

out  his  eyes  with  hot  irons ;  and  Artabanus,  leaping 

up  with  a  cry,  told  Xerxes  of  the  vision  and  confessed 

his  error.     *  As  a  man  who  has  seen  many  great  and 

mighty  things  yield  to  what  is  mean,  I  thought  that  if 

thou  couldst  but   remain  at  rest,  thy  lot  would  be 

held  blessed  by  all  mankind.     But  I  see  that  thou 

art  seized  on  by  a  dream  from  heaven,  and  my  o^ti 

mind  is  changed  within  me.     Charge  the  Persians, 

therefore,  to  do  as  thou  didst  bid  them  at  the  first' 

But  yet  another  vision  came  to  Xerxes,  who  dreamed 

that  he  was  crowned  with  an  olive  wreath,  and  from 

the  olive  sprang  forth  branches  overshadowing  all  the 

earth,  and  presently  the  wifeath  that  was  around  his 

head  withered  away.    From  this  the  magicians  judged 

that  all  the  earth  should  be  subdued  before  him ;  but 

the  dream  was  like  the  vision  interpreted  to  Pharaoh's 

chief  baker  by  Joseph  in  the  prison  (Gen.  xl.). 

(13)  Epameinondas  at  Mantmeia. 

At  the  moment  when  the  Thebans  weie  wirming  a 
decisive  victory  over  the  Spartans  on  the  field  of 
Mantineia,  Epameinondas  was  struck  by  a  qpear,  the 
head  of  which  broke  oflf  and  remained  in  ha  breast 
At  once  the  exultadon  of  success  was  exchanged  for 
intensity  of  grief,  as  his  people  crowded  round  the 
dying  chief,  whose  life,  the  surgeon  said,  must  end 
with  the  drawing  of  the  spear-head  from  the  wound. 
'You  die  childless,'  said  one  of  these  friends,  his 
voice  choked  by  his  tears.  *Nay,'  answered  Epa- 
meinondas, *I  leave  two  daughters,  the  victory  of 
Leuktra  and  the  victory  of  Mantineia.'  He  then 
asked  for  two  of  the  Theban  generals,  and  was  told 
that  they  were  both  slain.  *  Then  you  must  make 
your  peace  with  the  enemy,'  he  said,  and  ordering 
the  lance-head  to  be  drawn  from  his  breast,  died 
with  the  calmness  of  a  brave  man  who  has  done  his 
duty  (ac.  362). 
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(14)  Pope  Gregory  the  Great  and  the 
Emperor  Maurice. 

With  Englishmen  generally  the  name  of  Pope 
Gregory  the  First,  or  the  Great,  is  associated  with 
the  story  which  accomits  for  the  mission  of  St. 
Augustine  to  this  country.  All  know  the  tale  which 
tells  how  Gregory  in  the  Roman  slave-market  saw 
some  beautiful  fiair-haired  children  exposed  for  sale ; 
how,  on  hearing  that  they  came  from  Britain,  and 
that  they  were  pagans,  he  expressed  his  sorrow  that 
the  prince  of  darkness  should  possess  such  lovely 
forms;  how,  on  hearing  that  they  belonged  to  the 
nation  of  the  Angles,  he  said,  'Truly  they  are  angels;' 
and  how,  on  hearing  further  that  they  came  from  the 
province  of  Deira,  and  from  the  kingdom  of  ^Ua, 
he  exclaimed,  'Truly  they  must  be  rescued,  de  ira^ 
from  the  wrath  of  God,  and  Alleluia  must  be  sung  in 
the  dominions  of  their  king.'  But  all  do  not  know 
the  life  and  the  character  of  Gregory  in  its  strength 
and  its  beauty,  or  again  in  its  darker  aspects.  In  the 
latter  we  see  in  him  the  true  forerunner  of  one  scarcely 
less  illustrious  than  himself,  the  seventh  Gregory 
(Hildebrand).  Gregory  was  a  monk^  and  the  rule  was 
that  none  in  the  house  of  which  he  was  the  head  should 
have  any  private  property.  One  of  the  brethren  on 
his  death-bed  confessed  to  a  fellow-monk  that  he  had 
three  pieces  of  gold.  The  coins  were  found  hidden 
away  with  some  medicine.  Instantly  Gregory  ordered 
that  no  one  should  be  admitted  to  the  sick  man  except 
his  brother,  and  his  brother  was  to  say  nothing  more 
than  that  he  died  hated  by  the  whole  society.  His 
body  was  cast  out  upon  a  dunghill,  and  the  three 
pieces  of  gold  were  cast  after  it,  while  the  monks  cried 
aloud,  *  Thy  money  perish  with  thee.' 

As  Pope,  Gregory  was  unswerving  in  the  assertion 
of  his  authority.  Maurice,  the  Emperor  of  the  East, 
had  ratified  his  election  with  manifest  reluctance, 
had  treated  him  coldly,  if  not  with  some  contempt, 
and  had,  at  the  least,  done  nothing  to  prevent  the 
Patriarch  of  Constantinople  from  calling  himself 
Universal  Bishop.  Maurice  was  dethroned  by  the 
usurper  Phocas  (a  man  whose  countenance  was  as 
horrible  as  his  character),  and  took  refuge  in  a  sanc- 
tuary (a.d.  499).  Phocas  interfered  on  behalf  of  the 
Greens  against  the  Blues,  factions  which  sometimes 
desolated  the  city,  and  filled  its  streets  with  blood ;  and 
the  Blues  cried  out  that  Maurice  was  not  dead,  and 
might  live  to  avenge  them.  Phocas  at  once  ordered 
the  fallen  sovereign  with  his  children  to  be  brought 
before  him.  One  after  another  Maurice's  five  sons 
were  butchered  before  him,  and  at  each  stroke  the 
father,  looking  on  without  a  tear,  exclaimed,  'Just 
art  Thou,  O  Lord,  and  righteous  are  Thy  judgments.' 
The  head  of  Maurice  fell  last ;  and  all,  by  the  orders 
of  the  tyrant,  were  left  unburied. 

The  tidings  that  Maurice  had  fallen,  and  that 
Phocas  sat  in  his  seat,  drew  from  Gregory,  hearty 
thanksgivings  for  the  mercy  and  benignity  of  the  new 
ruler.  He  called  on  heaven  and  earth  to  rejoice  at 
the  happy  revolution,  and  expressed  his  assurance 
that  the  peace  and  prosperity  of  the  empire  would  be 
secured  by  the  piety  of  Phocas.  Such  was  the  judg- 
ment of  a  man  of  whom  it  has  been  said  that  'hi^  was 
blmded  by  one  absorbing  object,  the  interest  of  the 
Church,  which  to  him  involved  the  interest  of  religion, 
of  mankind,  and  of  God.' — Milman,  History  of  Latin 
Christianitjr,  Book  iii.  ch.  7. 


(IS)  The  Founder  of  the  Benedictine  Order. 

Of  all  the  founders  of  monastic  orders,  Benedict  of 
Nursia  was  perhaps  the  most  illustrious.  Bom  in  the 
latter  part  of  the  fifth  century,  he  was  sent  for  his 
education  to  Rome;  but  the  child  was  resolved  to 
fiee  from  the  snares  of  a  wicked  world,  and  escaping 
from  his  father's  house,  found  his  way  to  Subiaco, 
whither  his  nurse  Cyrilla  followed  him.  From  this 
time  his  life  exhibited  a  constant  succession  of  marvels 
and  mirades,  which  seemed  to  leave  the  ordinary 
course  of  hmnan  events  altogether  in  the  background. 
His  nurse  let  fall  and  broke  a  stone  sieve,  used  in 
this  part  of  Italy  for  baking  bread.  The  boy  held  the 
two  pieces  together,  and  his  prayer  reunited  them. 
The  people  hung  the  sieve  over  their  church  door, 
but  Benedict  shrank  from  their  veneration,  and  buried 
hunself  for  three  years  in  a  cave,  to  the  mouth  of 
which  Romanus,  a  monk  of  a  neighbouring  monastery, 
let  down  by  a  rope  all  the  food  that  was  ever  supplied 
to  him.  This  cave  was  on  the  summit  of  a  precipi- 
tous rock,  at  the  base  of  which  the  waters  of  the  Anio 
surged  and  roared.  On  the  other  side  rose  another 
rock  not  less  precipitous,  where  his  sister  Scholastica 
found  a  refuge. 

In  this  hiding-place  he  remained  for  three  years, 
known  only  to  Romanus.  At  the  end  of  this  time 
a  neighbouring  priest  had  prepared  an  Easter-day 
dinner  for  himself,  after  the  long  fast  of  Lent;  but 
his  heart  reproached  him  for  feasting  while  the 
servant  of  God  was  starving.  Who  this  servant 
might  be,  he  knew  not ;  but  he  took  up  his  meal  and 
was  guided  miraculously  to  the  cave  of  the  young 
hermit  Benedict  had  lost  all  count  of  days*  and 
seasons ;  nor  would  he  touch  the  food  until  he  had 
proof  that  it  really  was  £aster-day.  The  secret  was 
now  betrayed.  The  countrymen  who  hurried  to  see 
him,  and  who  saw  him  wrapped  in  skins,  took  him  for  a 
wild  beast ;  but  his  eloquence  melted  their  hearts,  and 
led  them  to  reform  their  lives.  There  now  followed 
a  time  of  hard  trial  for  the  recluse.  The  image  of 
a  maiden  for  whom  he  had  felt  some  tenderness  at 
Rome  presented  itself  to  his  mind.  He  rolled  himself 
on  the  sharp  rocks  and  brambles,  and  banished  it  for 
ever.  Some  monks  in  the  neighbourhood  besought 
him  to  become  their  abbot :  he  told  them  that  they 
would  not  like  his  rule,  but  they  would  take  no 
refusal.  His  rigid  austerity  soon  changed  their  dis- 
position towards  him.  They  tried  to  poison  him; 
but  the  poisoned  cup  burst  when  he  took  it  in  his 
hands.  Benedict  calmly  reproved  them,  prayed  for 
their  forgiveness,  and  returned  to  his  cave,  which  now 
became  the  centre  of  a  cluster  of  a  dozen  convents, 
each  with  twelve  inmates.  Here  he  was  joined  by 
the  young  nobleman  Maurus,  aftenvards  known  as  St 
Maur,  who  was  to  be  his  successor.  A  youth,  named 
Placidus,  drawing  water  from  the  lake,  fell  in  and 
was  carried  off  from  the  shore.  Benedict  called  to 
Maurus  to  help  him,  and  Maurus,  walking  on  the 
water,  brought  him  to  land.  The  incident  was  a 
miracle;  but  Maurus  assigned  it  to  the  holiness  of 
Benedict,  and  Benedict  to  the  devotion  of  Maurus. 
The  controversy  was  settled  by  Placidus,  who  said 
that,  while  he  was  drowning,  the  sheepskin  cloak  of 
Benedict  had  hovered  over  him. 

Benedict  had  long  since  broken  up  his  father's 
household.  It  was  his  special  desire  that  his  sister 
should  follow  his  example,  and  she  did  so.     But  he 
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went  to  see  her  in  her  solitude  once  a  year.  When 
he  came  for  the  last  time,  as  she  lay  on  her  death-bed, 
she  prayed  him  to  remain  in  the  convent  till  the  next 
day.  It  was  impossible,  he  said :  it  was  against  his 
rule,  and  he  had  never  spent  a  night  out  of  his 
monastery.  His  sister  prayed  earnestly,  and  a  fierce 
storm  of  wind,  lightning,  and  rain  came  on.  '  The 
Lord  have  mercy  on  you,  my  sister;'  cried  Benedict, 
*what  have  you  done?'  *You  have  refused  my 
request,'  she  said,  '  but  God  has  not ;  go  now,  if  you 
can.'  A  few  days  later  he  saw  his  sister's  soul 
soaring  to  heaven  in  the  form  of  a  dove;  and 
in  a  little  while  he  himself  reached  the  end  of  his 
earthly  pilgrimage.  In  his  distant  convent  at  Auxerre, 
Maurus  saw  a  pathway  lit  with  lamps,  stretching  from 
Benedict's  cell  to  heaven.  It  was  the  road  by  which 
the  soul  of  Benedict  was  journeying  to  Paradise. 

Such  was  the  form  into  which  the  lives  of  monks 
and  saints  were  thrown  in  the  times  known  specially 
as  the  Ages  of  Faith. 

(i6)  The  Mission  of  Mahomet. 

Mahomet,  it  is  said,  received  his  first  revelation 
from  heaven  in  one  of  the  caves  with  which  the 
mountain  of  Hira,  in  the  neighbourhood  of  Mecca,  is 
honeycombed.  The  messenger  who  announced  to 
him  his  mission  as  the  last  of  the  prophets  was  the 
angel  Gabriel,  who  appeared  as  a  being  whose  feet 
Tested  on  the  earth,  while  his  head  touched  the 
heaven.  *  From  this  time  all  things  in  heaven  and 
earth  seemed  to  have  a  voice  for  him.  As  he  walked 
along,  the  stones  cried  out  'Prophet  of  God,'  and 
when  he  slept  the  same  angelic  form  renewed  the 
call.  For  a  while  Mahomet  feared  that  these  visions 
might  be  only  the  cheats  of  a  disordered  mind,  but 
he  was  encouraged  by  his  wife  Khadijah,  who,  express- 
ing her  conviction  that  virtues  such  as  his  could 
not  be  thus  severely  tried  by  the  Almighty,  resolved 
to  put  these  apparitions  to  a  conclusive  test  When 
next  the  vision  was  seen,  Khadijah  was  sitting  in  the 
presence  of  her  husband  veiled.  Thus  shrouded,  she 
put  her  arms  round  Mahomet  and  asked  him  whether 
he  saw  the  angel.  *  I  do,'  was  the  answer.  Throwing 
.aside  her  veil,  she  asked  whether  he  saw  him  still, 
and  he  said,  'I  do  not*  'Then,'  cried  Khadijah, 
'  peace  be  to  thee ;  it  is  an  angel,  not  a  demon ;  for  a 
demon  would  not  have  vanished  when  I  put  aside 
my  veil' 

After  many  such  appearances,  the  angel  showed 
himself  at  last  so  distinctly,  that  Mahomet,  still 
suspecting  that  he  might  be  the  victim  of  madness, 
hurried  away  to  the  edge  of  the  mountain  precipice, 
intending  to  throw  himself  over.  Seizing  him  under 
his  wing,  the  angel  bade  him  read.  '  I  cannot  read,' 
was  the  answer.  *  Then  repeat,'  and  he  repeated  after 
the  angel  the  words  which  imparted  the  revelation 
and  the  mission  of  Islam.  Returning  to  his  house, 
Mahomet,  prostrate  from  weakness  and  cold,  laid 
himself  down  to  rest  But  he  was  not  to  be  thus 
suffered  to  slumber.  '  Rise,'  said  the  angel.  *  Why 
should  I  rise  ? '  asked  the  prophet  *  Rise  to  preach,' 
was  the  answer :  *  cleanse  thy  garments  and  fight  with 
the  evil'  When  Mahomet  told  his  wife  that  he  had 
received  this  divine  charge,  her  only  reply  was: 
*  I  will  be  the  first  believer.'  As  they  knelt  together 
in  prayer,  and  then  at  the  angel's  bidding  performed 
their  ablutions,  the  child  Ali,  who  was  to  live  to  be 


the  fourth  Caliph,  and  whose  sons  were  to  die  nuutyrs 
on  the  battle-field,  asked  them  the  reason  for  their 
doing  this.  Mahomet  told  him  that  it  was  because 
he  had  been  commissioned  to  be  the  prophet  of  God, 
and  that  for  all  who  believed  this  revelation  salvation 
was  assured.  Thus  Ali  became  the  second  of  the 
faithful. 

This  was  a  beginning,  but  the  work  went  on  with 
extreme  slowness.  Two  years  passed  before  Abubekr 
and  Othman,  the  first  and  the  third  Caliphs,  made 
the  confession  of  their  faith ;  and  even  after  this, 
Omar,  who  was  to  be  the  successor  of  Abubekr, 
undertook  to  murder  the  prophet  for  a  hundred 
camels  and  a  thousand  ounces  of  silver.  '  Before  thou 
doest  this,'  said  a  convert,  *  look  to  the  people  of  thine 
own  house.'  Omar  rushed  to  the  abode  of  his  sister, 
who  had  professed  her  belief  in  the  prophet ;  he  found 
there  some  sentences  of  the  Koran,  and  reading  them, 
was  converted  himself.  But  the  malice  of  Mahomet's 
enemies  was  in  no  way  abated  He  moved  from  one 
bed-chamber  to  another,  to  avoid  the  dagger  of  the 
assassin.  In  one  instance  he  is  said  to  have  escaped 
only  because  Ali  took  his  place  in  the  tent;  and 
once  while  he  slept  in  a  cave,  a  spider,  we  are  told, 
spread  its  web  across  the  entrance,  and  a  pigeon  laid 
two  eggs  to  show  that  no  one  had  been  there  to 
disturb  her. 

Thus  Mahometanism  has  a  poetry  answering  to  the 
poetry  which  we  find  in  the  legends  of  the  founders 
of  Christian  monastic  orders. 

(17)  Mahomet  and  the  Persian  King. 

The  mission  of  Mahomet  was  to  enforce  the 
authority  of  a  book  by  the  sword. "  The  true  believer 
was  a  warrior  whose  duty  it  was  to  carry  on  a  life- 
long struggle  with  all  who  would  not  receive  Islam. 
Death  or  the  Koran  should  be  the  real  and  only  fit 
alternative.  The  unbeliever  had  no  right  to  life. 
The  faithful  might  of  his  free  grace  suffer  him  to 
live,  if  he  pledged  himself  to  pay  tribute,  but  the 
promise  was  a  surrender  of  all  that  would  make  life 
bearable.  The  tributary  lost  all  tide  to  civil  rights ; 
he  could  not  claim  the  protection  of  law ;  and  the 
judges  were  instructed  to  make  his  days  as  miserable 
as  they  could.  When  once  the  tide  was  turned  for 
Mahomet,  it  flowed  in  freely  and  with  irresistible  force. 
The  prophet  who  fled  in  fear  of  his  life  from  Mecca 
was  soon  able  to  send  a  peremptory  summons  to  the 
king  of  Persia  and  the  Roman  emperor  to  acknow- 
ledge his  mission  and  to  adopt  his  faith.  The  Persian 
king  was  encamped  on  the  banks  of  the  Karasu 
when  he  received  the  letter  of  Mahomet  He  tore 
it  up,  and  as  the  wind  scattered  the  fragments,  he 
said,  'So  shall  his  empire  be  torn  in  pieces.'  The 
stream  had  hitherto  fertilized  the  whole  country ;  but 
now,  in  horror  at  his  impiety,  it  shrank  its  waters 
within  limits  which  made  them  utterly  useless*  From 
the  Roman  emperor  the  prophet's  letter  received  very 
diflerent  treatment  The  legend  tells  us  that  he  took 
it  with  the  utmost  reverence,  and  placed  it  on  his 
pillow,  and  that  only  the  fear  of  losing  "his  crown 
withheld  him  from  professing  himself  a  true  believer. 

For  the  faithful  generally,  Islam  had  potent  induce- 
ments leading  them  to  bestir  themselves  under  the  pro- 
phet's standard.  Unimaginable  torments  awaited  the 
apostate  after  death ;  nymphs  of  surpassing  loveliness 
were  ready  to  welcome  those  who  died  smiting  the 
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infidel  on  the  battlefield.  '  Fight^  fight ;  Paradise,  Para- 
dise I '  was  the  war-cry  of  Khaled,  the  Sword  of  God.  *  I 
see,'  cried  another  in  the  thick  of  the  fight,  *  I  see  the 
black-eyed  girls  looking  upon  me,  for  the  love  of  one 
of  whom,  if  she  could  be  seen  on  earth,  all  mankind 
would  die.  One  of  them  has  in  her  hand  a  kerchief 
of  green  silk,  and  a  cap  gleaming  with  precious  stones, 
and  she  beckons  to  me,  calling  out,  "  Come  quickly,  I 
love  thee  !"' 

0 

'l&oto  I  teacfi  airitfimetic/ 

(Continued from  page  17.) 

BY  WILLIAM  SPENCER, 

Author  of  •  Spencet^s  Exercises  in  Arithmetic,^ 

IN  working  the  Simple  Rules,  beyond  giving  the 
younger  children  an  idea  of  concreteness  in  the 
most  elementary  stages,  we  have  dealt  chiefly,  though 
not  exclusively,  with  abstract  numbers  and  mechani- 
cal operations.  Few  actual  problems  have  been 
^iven,  my  view  of  the  matter  being,  that  in  the  Simple 
Rules  it  is  preferable  to  secure  expeditious  mechanical 
working  preparatory  to  the  higher  stages.  In  teaching 
persons  who  will  never  advance  much,  if  at  all, 
beyond  the  Simple  Rules — as  adults  in  a  night  school 
— more  problems  should  be  given ;  but  for  children, 
most  of  whom  will  be  carried  much  further,  problems 
may  be  deferred  till  Compound  Rules  are  taken  up, 
to  which  we  now  turn  our  attention.  Though  Com- 
pound Rules  are  sometimes  commenad  in  the  fourth 
class,  it  is  in  the  third  class  that  the  real  work  of 
teaching  them  both  as  mechanical  exercises  and  as 
problems  is  undertaken.  With  the  third  class,  then, 
we  now  commence  work. 

The  following  exercises  are  specimens  of  a  first 
lesson  in  Compound  Addition . — 


J. 

d. 

5. 

d 

X.    d» 

2 

4 

3 

5 

6    8 

3 

2 

4 

4 

7     9 

4 

I 

3 

7 

4     7 

3 

2 

8 

4 

5  10 

12 

9 

19 

8 

24  10 

First  call  attention  to  the  putting  down  of  the  first 
example,  the  first  line  of  which  is  not  24  (twenty-four) 
as  in  Simple  Rules,  but  two  shillings  and  four  pence. 
Show  that  the  figures  are  separated  by  a  line^  or  dots^ 
or — as  in  printed  matter — ^by  distance  only,  and  the 
name  (or  denomination)  of  each  figure  or  group  of 
figures  is  placed  at  the  head  of  each  column.  Show 
also  that  the  names  are  generally  abbreviated — that 
J^  s.  d.  are  shortened  forms  for  pounds,  shillings, 
and  pence.  The  origin  of  these  letters  {jC  s.  d.) 
had  better  at  once  be  explained,  otherwise  the  more 
intelligent  and  inquisitive  children  will  puzzle  over 
these  cabalistic  signs.  As  children  are  very  apt  to 
omit  the  headings  in  compound  arithmetic  generally, 
and  thus  consequently  make  egregious  blunders, 
insist  at  the  commencement  on  the  headings  being 
duly  attended  to. 

In  the  first  example  above,  as  the  pence  do  not 
amount  to  /ew,  we  simply  add  up  both  columns  as  in 
Simple  Addition.  In  the  second  example,  as  the 
pence  amount  to  20,  explain  that  we  do  not  put  down 
o  and  carry  2,  as  in  Simple  Addition,  but  that  we  get 
all  the  shUlings  we  can  out  of  the  pence,  putting 
down  the  odd  pence  under  the  pence  column,  and  | 


carrying  the  shillings  to  the  shillings  column.  Now 
add  up  the  shillings — total,  19s.  8d  Proceed  simi- 
larly with  the  third  and  other  examples.  Now  advance 
to  j£  s.  //.,  first  without  farthings,  then  with  them, 
explaining  that  farthings  are  represented  as  fractional 
parts  of  a  penny — not  as  integers.  Explain  and 
impress  well  how  i,  2,  and  3  farthings  are  written 
down  as  parts  of  a  penny— i,  i,  f ;  then  add  up 
several  columns  of  them  (farthings)  a/one^  to  familiarize 
the  children  with  them,  as  I  generally  at  first  find  more 
blunders  here  than  in  the  other  columns.  In  adding 
up  the  Jd.  call  it  two  farthings,  or  the  J  is  considered 
as  inverted  (f ),  and  then  all  the  upper  figures  are 
simply  added  together.  Compound  Addition  is  easily 
taught,  and  also  easily  understood  as  to  the  modus 
operandi,  but  much  practice  is  required  to  ensure  even 
moderate  accuracy.  I  find  from  experience  more 
inadvertencies — *  slips'  we  call  them — ^in  Compound 
Addition  than  in  any  other  branch  of  arithmetic  It 
is  highly  necessary,  however,  that  proficiency — includ- 
ing accuracy  with  rapidity — in  addition  should  be 
steadily  kept  in  view,  as  in  after  life,  with  the  great 
majority  of  people,  it  is  far  oftener  called  into  requisi- 
tion than  any  other  arithmetical  process  whatever. 
The  importance  of  correct  adding  has  long  been 
acknowledged  by  the  Government  in  its  examinations 
for  the  public  service,  by  giving  special  exercises  in 
'  long  addition.* 

As  a  compound  addition  sum  requires  more  time 
to  put  down  on  the  board  than  almost  any  other 
kind,  it  often  happens  that  children  really  see  very 
few  done  on  the  board, — Whence  inaccurate  results  in 
their  own  working.  One  sum  put  down  can  easily  be 
slightly  varied  by  altering  a  few  figures,  or  by  adding 
to  or  diminishing  the  number  of  Unes,  so  as  to  make 
any  number  of  exercises  out  of  it.  For  slate  (or 
paper)  practice  I  use  my  Afechanical  Exercises  in 
Money^  on  each  card  of  which  the  first  two  sums  are 
Compound  Addition. 

After  working  at  Compound  Addition  a  week  or 
two,  with  an  occasional  exercise  in  Simple  Rules — 
especially  in  long  division — Compound  Subtraction  is 
commenced,  which  is  easily  taught  and  soon  under- 
stood, as  illustrated  in  working  the  two  following 
examples : — 

£  J.  d. 
608  14  8i 
190  18     9a 


417  IS  "i 


344     <5  10} 


In  working  these  exercises,  as  in  all  operations 
now,  take  special  pains  to  impress  the  idea  of  con- 
creteness— ^that  we  are  really  seeing  what  would  be 
left  were  we  to  take  the  money  represented  by  the 
lower  line  from  that  represented  by  the  upper 
line.  In  the  first  example  let  them  suppose  that  a 
person  owed  ;^6o8,  14s.  8|d.,  and  that  he  paid 
;^i9o,  18s.  9jd.,  and  that  we  wish  to  ascertain  how 
much  he  still  owes.  Or  vary  the  mode  of  presenting 
the  question,  by  supposing  that  a  bag  contains  the 
former  sum  of  money,  and  that  the  latter  sum  is 
taken  out, — find  how  much  is  left  in  the  bag.  Here 
I  explain  the  true  theory  of  *  borrowing  *  or  *  adding,' 
as  it  can  be  more  easily  done  than  it  could  have  been 
in  Simple  Subtraction ;  and  the  children  being  more 
advanced  in  general  intelligence,  they  can  more  easily 
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understand  the  principle  of  operation.  A?  the  ^. 
can:  be  taken  from  the  f  d.  without  borrowings  we 
pass  on  to  the  pescK  As  we  cannot  take  pd.  from 
Sdy  we  take  a  bulling  from  the  14s.  and  diange  it 
into  pence  (i2)y  which  with  the  8d.  makes  2od.,  then 
gd.  from  the  aod.  leaves  iid  Again,  18&  from  13s. 
(not  from  14s.)  we  cannot,  then  we  take  a  pound 
(=r2os.)  from  the  ;^8, — ^then  20+ 13  =  33s.,  from  this 
18s:  is  taken,  leaving  15s.  Now  show  that  as  there 
is  no  higher  denomination  than  pounds,  the  remainder 
of  the  process  is  only  Simple  Subtraction, — merely 
the  takmg  of  190  from  607.  I  find,  however,  that 
althou^  the  principle  of  subtracting  may  be  well 
understood  by  a  child,  in  practice  he  mostly  increases 
the  subtrahend  by  one,  rather  than  lessening  the 
minuendL  I  account  for  this  by  his  having  acquired 
the  habit  in  woridng  Simple  Subtraction,  and  it  is,  I 
think,  on  the  whole  to  be  preferred ;  because,  when 
the  upper  figure  in  the  pence  or  shillings  is  a  cipher, 
as  in  the  second  example,  he  would  be  more  likely  to 
make  a  mistake  in  lessening  the  minuend  than  in 
increasing  the  subtrahend  A  few  days'  working  on 
slates^  with  an  occasional  example  done  on  the  board, 
secures  both  quickness  and  more  than  ordinary 
accuracy  in  Compound  Subtraction,  the  most  fertile 
cause  of  error  being  in  carrying  when  it  is  not  required 
rather  than  in  neglecting  to  carry.  Compound 
Addition  and  Subtraction  are  now  worked  together 
from  cards — Mechanical  Exercises  in  Money — ^the  first 
two  sums  on  each  card  being  in  Addition  and  the 
second  two  in  Subtraction. 

The  next  step  forward  is  the  teaching  of  Reduction. 
Here  the  scholar's  mental  powers  are  more  severely 
taxed  than  in  any  previous  stage.  The  working  of 
Compoimd  Addition  and  Subtraction  has  given  a  boy 
a  slight  glimmer  of  different  denominations  in  rela- 
tion^ value,  but  he  is  now  called  upon  to  grapple 
with  the  subject  directly  and  distinctively ;  hence  the 
educational  value  of  Reduction  as  a  mental  discipline 
apart  from  its  utility.  I  generally  contrive  to  give 
the  first  lessons  to  a  class  in  Reduction  myself, — the 
first  exercises  in  it,  as  in  every  other  operation,  being 
mental  only.  The  older  manuals  on  arithmetic  divide 
Reduction  into  descending  and  ascending^  the  former 
reducing  to  smaller  denominations,  and  the  latter — 
though  somewhat  a  misnomer — to  higher.  The  de- 
scending process  being  at  once  both  easier  and  more 
in  accordance  with  the  name — Reduction — we  com- 
mence with  it.  Procedure  : — How  many  pence  in  3s., 
in  8s.,  in  6s.  pd.,  in  12s.  sd.,  in  14s.  yd,  etc.?  Yes, 
14s.  yd  is  lysd  Now  let  us  do  it  in  figures,  putting 
down  14s.  7d  Every  shilling  is  i2d.,  then  14s.  are 
14 times I2d.  =  i68d;  or  12  times  14=  168,  +7a=i75d. 
Or  taking  another  view,  every  shilling  is  12  times  as 
many  pence,  hence  i8s.  pd.  is  12  times  18,  -♦-9  =  22 5d. 
Hence  we  see  that  in  order  to  bring  shillings  to  pence, 
we  multiply  them  by  as  many  pence  as  make  a  shilling 
(12),  and  then  add  in,  if  any,  the  pence  given  along 
with  the  shillings.  Further  examples : — Bring  29s.  3d 
to  pence;  73s.  pd.  to  pence.  Here  (73x1 2) +  9  = 
88sd. ;  now  bring  these  885d.  to  farthings, — explain 
clearly  that  there  will  be  4  times  as  many  farthings  = 
3540.  Now  bring  these  3540  farthings  back  to  pence, 
then  to  shillings,  noticing  that  the  result — 73s.  9d — 
is  what  we  began  with.  Now  bring  (say)  ^^3, 1 7s,  i  rd. 
to  farthings,  explaining  clearly  every  step  in  the  pro- 
cess, and  writing  at  the  end  of  each  successive  line 
the  denomination  to  which  it  is  brought     The  fol- 


lowing might  be  given,  and  mostly  worked  on  die 
board,  as  additional  examples  in  a  first  lesson : — 
Bring  ^27,  18s.  4id  to  farthings;  ;^54,  19s.  lod  to 
half^nnies;  j^i68,  14s.  8d  to  twopences;  ;i^9837, 
14s.  6d.  to  threepences,  etc    In  the  last  two  examples, 
explain  well  and  caution  as  to  the  8d  and  6d.  in 
reducing — ^that  the  M,  is  only  four  twopences,  and 
the  6d.  two  threepences.     A  child  now  begins  to  per- 
ceive that  figures  represent  numbers  of  real  things,  and 
not  merely  mystic  hieroglyphics  invented  to  keep  boys 
employed  at  school,  a  dharacter  which  they  somewhat 
assumed  in  working  Simple  Rules.    A  second  lesson 
in  Reduction  would  be  somewhat  as  follows : — Bring 
379d   to  shillings;   877d.   to   shillings;    2i79d   to 
jC  s.  d,;   8259  farthings  to  j£  s.  d ;  90,183  half- 
pennies to  £  s,  d;   847  threepences  to  £  s.  d,; 
9 1 81  fourpences  to  £  s,  d, ;  236  crowns  to  farthings  ; 
835 J  crowns  to  halfpennies;   9183}  crowns  to  far* 
things,   eta     We  will  work  out  this  last  exercise. 
First  elicit  that  J  crown  =  35.  9d,  then  9183}  cr.  = 
9i83cr.  3s.  9d.     What  shall  we  find  first?    'Multiply 
by  5/  several  are  ready  to  say.     I  here  remark  to  the 
children  that  I  did  not  ask  /u?w  we  should  do  it,  but 
wliat  should  be  done  first,  i.e.  what  operation  we  are 
about  to  perform.     After  eliciting  that  we  are  first  to 
bring  the  crowns  to  shillings,  then  get  out  of  them 
/t07V  this  is  to  be  done.     In  working  any  problem 
that  requires  thought  and  involving  varied  opera- 
tions,  I  am  careful  first  to  ascertain  the  steps  to 
be  takeny  and  then  the   modus  operandi  of  taking 
these  steps.     We  now  bring  the  crowns  to  shillings 
by  multipl)ring  them  by  5.     A  thoughtless  inatten- 
tive boy  would  very  likely  multiply  the  whole  line 
by   5.     Show   the   absurdity  of  this — that   we   are 
reducing  the  crowns  only  (at  present)  to  shillings. 
Show  that  the  3  shillings  must  be  added  in,  and 
then  proceed  very  slowly  to  reduce  the   shillings 
to  pence,  and  then  the  pence  to  farthings.    I  gen- 
erally find  that  a  few  days'  practice  in  Reduction 
(money)  suffices  to  gain  tolerable  proficiency,  con- 
sequently formal  exercises  in  Reduction  are  soon 
abandoned  for  more  general  work  in  the  Compound 
Rules  of  money,  in  working  which  the  answer  is  often 
required  to  be  given  in  some  specific  denomination — 
as  pence,  farthings,  twopences,  etc     The  next  step 
in  advance  is  to  Compound  Multiplication,  which,  as 
shown  in  working  Simple  Multiplication,  is  only  a  kind 
of  Addition.     Work  out  an  easy  example  both  ways, 
by  putting  down  a  sum  of  money  (say)  6  times  and 
adding  it  up,  then  by  multiplying  it  by  6.    In  working 
multiplication  by  composite  numbers,  care  must  be 
taken  that  each  line  of  the  result  is  clearly  under- 
stood, as  in  the  following  example : — Multiply  ;;^638, 
14s.  9id.  by  62. 

£     s.    d. 

638  14    9I 

lox  6  +  2=62 

6387     8     1 1  price  of  10  houses. 
6 


38324    8    9 
1277     9     7j 


60 

2 


;^396oi  18    4^  price  of  62  houses. 

Here  we  have  to  multiply  ;^638,  14s.  9|d  by  62, 
that  is,  we  want  to  know  how  much  62  times  as  much 
money  would  be.     We  will  suppose  this  sum  to  be 
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the  price  of  a  houses  then  we  wish  to  ascertain  the 
value  of  6a  similar  houses.  As  before  observed,  let 
the. children  see.deariy  wAat  we  are  aiming  at,  before 
we  commence  working.  Point  out  the  difficulty  of 
mult^ljring  by  62  at  once;  then  give  a  notion  of 
composite  numbers  by  showing  (say)  that  30  houses 
would  cost  as  much  as  5  times  10  houses,  60  houses 
as  much  as  6  times  10  houses,  etc  As  62  is  not 
found  as  the  product  of  any  two  simple  numbers  in 
the  table,  we  take  a  number  conveniently  near  to  62, 
as  10  times  6,  and  2  more.  Explain  clearly  the 
formula  of  expressing  this  as  above,  see  that  each  of 
these  signs  is  clearly  comprehended  and  remembered, 
and  insist  that  in  working,  such  formula  is  clearly  and 
fully  put  down;  as  children  in  working  arithmetic 
at  any  stage  are  apt  to  put  it  down  in  a  fragmentary 
and  indistinct  manner,  thus  making  many  mistakes  in 
their  work  in  consequence. 

Having  multiplied  by  10,  show  that  the  result  is 
ten  times  the  upper  line,  or  the  price  of  10  houses, 
and  express  this  as  above.  Having  multiplied  this 
result  by  6,  the  majority  of  the  class  will  perceive  this 
result  is  the  price  of  60  houses,  but  some  imprecocious 
ones  will  say  that  it  is  the  price  of  6  houses.  Now 
proceed  carefully  to  get  the  price  of  the  2  remaining 
houses,  and  complete  the  work;  show  clearly  what 
result  we  have  obtained — ^that  62  houses,  each  worth 
;^638,  14s.  9fd.,  would  in  all  be  worth  ;£^39,6oi, 
1 8s.  4^d.  This  answer  might  now  be  brought  to 
farthings,  halfpennies,  or  three-halfpences,  as  an 
exercise  in  Reduction.  As  some  Inspectors  give  mul- 
tiplication of  money  by  thousands— (say)  6389,  it  is 
well  to  teach  children  to  form  composite  numbers  to 
this  extent  by  multiples  of  10  as  far  as  the  highest 
power  of  10  given,  and  then  to  multiply  each  line  by 
its  specific  corresponding  figure.  The  wisdom  and 
equity  of  such  exercises  appear  doubtful,  as  they 
belong  rather  to  *  Practice '  than  to  Multiplication.  I 
now  give  about  a  fortnight's  working  to  the  Compound 
Rules  so  far  taught,  the  exercises  being  supplied  as 
before  firom  dictation,  writing  them  on  the  board,  or 
cards — doing  all  on  the  card  except  those  in  Com- 
pound Division. 

The  next  move  forward  is  to  Compound  Division, 
one  specimen  of  which  we  will  work  carefully  out : — 


s. 


£ 
9)637  14 


d. 
9j 


£^*lo  17     2\ — 4  nuts  each, — and  4  nuts  over. 

Explain  clearly  that  we  are  here  going  to  divide 
JEfiyiy  14s.  9jd.  into  9  equal  parts,  or  equally  among 
9  persons ;  and  that  we  wish  to  know  what  each  part 
will  be,  or  how  much  each  person  will  get  Having 
divided  the  pounds,  we  have  £,1  over,  which  we 
change  for  140s., — the  children's  attention  being 
aroused  by  imagining  that  we  send  a  boy  with  7 
sovereigns  to  exchange  for  140s.  Then  140+14  = 
154s.,  which  enables  us  to  give  17s.  to  each  of  the 
9  persons,  and  leave  is.  over.  Then  proceed  similarly 
with  the  pence  and  farthings,  leaving  5  farthings  over. 
Still  further  to  excite  interest,  I  often  suppose  the 
surplus  farthings  to  be  spent  in  fruit,  nuts,  etc  Here 
we  suppose  the  5  farthings  to  be  spent  in  nuts  at  8  for 
a  farthing,  thus  obtaining  40  nuts,  which  gives  4  nuts 
for  each,  and  4  nuts  left  over.  The  4  surplus  nuts, 
I  might  facetiously  remark,  I  will  pocket  for  doing 
the  sum,  as  there  is  not  one  each  for  the  9  persons. 


After  a  few  days'  working  some  scores  similar  to 
the  above.  Long  Division  of  Money  is  taken,  an 
example  of  which  we  need  not  work  out  at  length, 
having  gone  at  length  into  the  working  of  an  example 
in  Simple  Long  Division.  Here  explain  as  before, 
that  Long  Division  records  the  work  more  at  length, 
and  places  the  answer  in  a  diflferent  relative  position 
to  the  amount  divided,  but  that  the  principle  of 
working  is  precisely  the  same.  The  whole  of  the 
Compound  Rules  of  Money  having  now  been  taught, 
copious  examples  are  now  given  in  all  the  modes 
previously  referred  to,  especially  daily  working  of 
Mechanical  Exercises  in  Moneyy  of  which  all  the 
varieties  of  examples  the  children  are  supposed  to  be 
able  to  work. 

When  mechanical  proficiency  in  working  money  is 
fairly  secured,  problems  requiring  thought  and  contriv- 
ance are  taken  pretty  freely.  I  will  go  through  the 
process  of  working  out  a  card  (No.  14)  in  Problems 
in  Money  as  specimens: — (i)  If. rabbits  are  is.  3d. 
each,  how  many  could  be  bought  for  ^^415?  The 
question  having  been  written  plainly  and  fully  on  the 
board,  I  proceed  as  follows : — What  do  we  want  to 
know?  How  many  rabbits  for  ;;^4i5?  One  costs 
IS.  3d.  Then  we  can  buy  as  many  rabbits  as  there 
are  is.  3d.  in  ;^4iS.  How  shall  we  find  that  out? 
Divide  ^^415  by  is.  3d.  How  can  we  divide  it? 
Get  them  both  to  the  same  thing.  What  shall  we 
get  them  to  ?  Some  will  say  farthings,  others  pence, 
and  a  few  of  the  most  thoughtful  will  say  to  threepences. 
Having  worked  the  problem  (say)  by  both  pence  and 
threepences  with  the  same  result  (6640  rabits),  lead 
them  step  by  step — 2  will  cost  2s.  6d.,  4  will  cost  5s., 
etc. — to  see  that  16  rabbits  will  cost  ;£"!,  and  that  the 
shortest  method  would  be — 16x415  or  415x16  = 
6640  rabbits  as  before. 

(2)  Divide  five  and  a  quarter  guineas  among  21 
boys.  How  much  will  each  get?  First  elicit  that 
5i  gs.  =;j^s,  I  OS.  3d.,  by  questioning  out  that  5  gs.  = 
;;^5,  5s.  and  the  i  g.  =  5s.  3d. ;  then  divide  by  2 1  by 
Sliort  Division.  Work  this  question  also  by  mental 
arithmetic.  Elicit  that  if  there  was  one  guinea  (21s.) 
each  boy  would  get  is.,  and  as  there  are  5i  gs.,  each 
will  get  5is.,  or  5s.  3d. 

(3)  A  shopkeeper  burnt  63,500  cubic  feet  of  gas  in 
a  year.  How  much  would  it  come  to  at  3s.  9d.  a 
thousand  feet  ?  Impress  well  that  3s.  9d.  is  the  price 
of  a  thousand  cubic  feet — not  of  one  foot.  Give  some 
notion  of  a  cubic  foot  and  the  mode  of  measuring  gas. 
A  little  questioning  will  bring  out  63  J  thousand  feet, 
hence  that  we  require  63J  times  3s.  9d., — result, 
;^ii,  1 8s.  i^d. 

(4)  Ten  pounds  being  divided  among  50  girls  and 
30  boys,  each  girl  received  2s.  3d. ;  find  how  much 
each  boy  would  get.  This  question  requires  more 
thought  than  any  of  the  three  previous  ones.  Read 
it  over  aloud  slowly  two  or  three  times.  Each  girl 
gets  2S.  3d., — ^then  we  can  find  what  all  the  girls  get, 
— jr^^y  I2S.  6d.  There  is  ;^io  in  all,  and  the  girls 
receive  £,^y  12s.  6d.  Who  get  the  remainder?  The 
boys.  How  many  boys  are  there?  Find  the  re- 
mainder— J[,^y  7s.  6d.,  which  divided  among  30  boys 
gives  2S.  lid.  each. 

(5)  If  a  turkey  be  worth  a  goose  and  a  hare,  and  a 
hare  be  worth  2s.  9d.,  and  a  turkey  worth  los.  6d.> 
find  the  value  of  fifty  geese.  Read  the  question  over 
slowly  and  carefully  as  before.  AVhich  is  the  most 
valuable?     A  turkey.     What  is  it  worth?     los.  6d. 
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Elicit  that  it  is  worth  also  both  a  goose  and  a  hare. 
Now  show  that  we  know  the  price  of  the  hare, — 
hence  los.  6d.  -  2s,  pd.  =  7s.  pd.,  the  price  of  a  goose ; 
then  7s.  gd.  x  50=;^  19,  7s.  6d.     Ans. 

Compound  Rules  of  Money,  including  Reduction, 
being  the  limit  of  arithmetic  in  the  third  class,  exercises 
and  problems  in  them,  together  with  frequent  exer- 
cises in  high  numbers  in  the  Simple  Rules,  form  the 
staple  work  of  the  class  for  the  greater  part  of  the 
year — especially  for  the  two  or  three  months  im- 
mediately preceding  the  inspection,  as  the  majority  of 
the  class  will  be  examined  in  the  Third  Standard 
In  this  class  the  examples  are,  as  in  the  lower  classes, 
supplied  by  original  questions  dictated  or  set  on  the 
board,  or  by  cards.  By  original  questions  I  mean 
those  made  for  the  occasion,  not  taken  from  any 
book  or  card;  or  if  thus  taken,  then  more  or  less 
altered  so  that  the  result  is  different.  The  answers 
to  questions  from  books  and  cards  should  not  become 
too  familiar,  otherwise  the  result  may  sometimes  prove 
unsatisfactory,  both  industrially  and  morally.  The 
following  five  sums  are  a  fair  specimen  of  an  early ^ 
and  therefore  easy,  lesson  written  on  the  board  at 
this  stage : — 

(i)  Take  jC6ojj  14s.  lo^d.  from  ;^4ooo,  and  bring 
the  remainder  to  farthings. 

(2)  What  would  45  horses  cost  at  ^£2$,  18s.  9jd. 
each? 

(3)  Bring  6189^  guineas  to  threepences. 

(4)  If  caps  are  2s.  4j^d.  each,  how  many  can  be 
bought  for  jC26y  15s.  SJd.  ?  State  clearly  what  money 
is  left 

(5)  Divide  ^8179,  i6s.  8|d.  by  307. 

The  cards — which  increase  in  frequency  of  use  the 
higher  we  go  in  the  school,  as  well  as  in  proportion 
to  greater  proficiency  being  acquired  in  each  class — 
now  used  are  *  Mechanical  Exercises  in    Money,' 

*  Problems  in  Money,'  and   occasionally  a  card  in 

*  Simple  Multiplication  and  Division.'  Young  teachers 
are  in  danger  of  thinking  that  mechanical  work  will 
produce  the  best  results  at  an  examination  ;  but  my 
own  experience,  beyond  the  Second  Standard,  is 
decidedly  contrary  to  this  opinioa  Hence,  when 
fair  mechanical  skill  is  acquired,  a  large  proportion 
of  the  time  devoted  to  arithmetic  should  be  given  to 
problems,  as  they  cultivate  a  child's  reasoning  powers, 
and  thus  strengthen  his  mental  grasp  for  other  sub- 
jects as  well  as  for  arithmetic  Third  Standard  test 
cards  are  also  occasionally  used  for  their  specific 
purpose — fes/s — not  for  general  working. 

The  mental  arithmetic  for  the  third  class  may  best 
be  shown  by  a  list  of  specimen  questions:  —  How 
much  is  7ood.,  824d.,  669d.,  939<i.  ?  What  would 
7  lb.  of  butter  cost  at  is.  3d.  a  lb.,  9  lb.  at  is.  4ld, 
13  lb.  at  IS.  2jd.,  18  lb.  at  is.  ijd.,  25  lb.  at  is.  2|d., 
etc  ?  What  would  2  J  yards  cost  at  5s.  6d.  a  yard, 
3^  at  6s.  6d.,  8^  at  2s.  6d.,  etc?  40  slates  at  i^d 
each,  60  at  2jd.,  80  at  2^d.,  100  at  3id.,  200  at  4id, 
'SO  ^t  3jd.,  240  at  5id.,  etc.? 

We  now  pass  to  the  teaching  of  the  second  class,  of 
which  a  few  young  intelligent  children  may  not  yet 
have  passed  the  Third  Standard,  and  a  few  impre- 
cocious  ones,  lacerated  and  maimed,  may  have  just 
scraped  through  the  Fourth  Standard;  but  the 
majority  of  the  class  are  preparing  for  the  Fourth 
Standard  The  first  advance  in  teaching  in  this  class 
is  to  Compound  Rules  of  Weights  and  Measures,  the 
pre-requisite  to  which  is  committing  the  tables  to 


memory,  which  is  often  partially  done  in  the  third 
class.  In  going  through  the  tables,  care  is  taken  that 
the  scholars,  by  explanation,  reference,  and  compari* 
son,  form  some  notion  of  what  the  terms  used  really 
represent.  A  lb.,  a  cwt.,  a  ton,  a  furlong,  an  acre,  a 
gallon,  etc.,  may  be  compared  with  some  sensible 
objects  at  hand,  or  with  something  with  which  they 
are  familiar. 

The  tables  being  well  known  and  understood,  the 
teaching  of  Compound  Rules  in  them  is  so  similar  to 
the  teaching  of  Compound  Rules  of  Money,  that  little 
difficulty  is  met  with  so  far  as  teaching  is  concerned 
— no  new  principle  or  even  process  being  required, 
although,  of  course,  much  practice  is  required  to 
secure  expertness  and  accuracy.  Here,  also,  in 
Weights  and  Measures,  we  have  greater  scope  for  the 
working  of  Reduction  in  all  its  conceivable  phases, 
which  alternates  well  with  copious  mechanical  exer- 
cises in  the  four  Compound  Rules.  When  the  scholars 
are  au  fait  in  the  above  work,  *  Problems  in  Weights 
and  Measures'  are  plentifully  worked,  alternating 
pretty  often  with  *  Problems  in  Money.'  I  find  when 
a  boy  can  work  these  two  packets  of  cards  even  fairly, 
assuming  that  he  can  also  work  the  corresponding 
mechanical  exercises,  he  is  fairly  safe  for  the  Fourth 
Standard  examination,  as  they  extend  somewhat 
beyond  the  requirements  of  the  Code. 

The  next  move  forward  is  to  take  'Simple  Practice,' 
which  requires  skilful  teaching,  in  order  that  each 
step  may  be  duly  comprehended  A  few  exercises 
may  be  given  in  illustration: — {a)  8175  oranges 
at  id.  each.  Now  if  they  were  id  each,  the  amount 
would  be  8i75d.;  but  show  they  are  only  Ai^a  penny 
each,  and  work  accordingly,  (p)  7835  oranges  at  fid 
each.  Here,  as  no  number  of  times  |d  exactly 
makes  a  penny,  explain  that  we  see  what  they  would 
be  at  ^d  each,  and  that  the  other  farthing  in  value 
would  be  half  the  price  at  the  ^d.  (r)  9175  books  at 
8|d  each. 


6d  is'i 

2d.  is  \ 
id.  is  J 
Jd.  is  \ 


9175  at8|d 
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It 
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20)  6690     ii  =  priceat  8|d  each  in  s.  d, 
£ZZA  ^o     ij-  Answer. 

Were  the  articles  in  the  above  example  a  shilling 
each,  they  would  be  worth  9175s.,  consequently  at 
6d.  each  they  are  worth  half  ihi^  number  of  shillings. 
We  have  2|d.  in  the  price  left,  and  as  no  number  of 
times  2|d  exactly  make  6d.  or  is.,  we  take  as  much 
of  it  as  we  can — 2d.,  which  is  one-third  of  6d. ;  con- 
sequently the  articles  at  2d.  each  cost  one-third  of  the 
price  at  6d.  each  as  above.  We  might  now  take  the 
remaining  |d  as  J  of  6d.,  but  for  be^nners  it  is 
better  to  take  parts  of  the  last  preceding  price  until  the 
process  is  clearly  understood  and  some  expertness 
in  manipulation  is  attained.  We  therefore  now  take 
id.  as  \  of  the  2d.,  and  then  the  remaining  id.  as 
i  the  id.,  and  complete  the  working  as  above. 
Work  others  as  a  first  lesson — (say)  7189  at  9id, 
61831  at  4|d.,  9427  at  5id.,  4109  at  lofd,  etc. 

After  a  few  days'  working  at  such  exercises  as  the 
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above — ^pence  only — ^we  proceed  to  take  shillings  and 
pence,  worked  at  first  by  multiplying  by  the  number  of 
shillings  and  taking  parts  for  the  pence  as  before — 
whichy  however,  involves  no  new  principle.     A  few 
early  examples  might  be — 8109  caps  at  is.  4^d.  each, 
7089  at  2S.  8^d. ;  6x09  tons  of  cod  at  9s.  afd.  a  ton, 
84,091  at  13s.  10^.,  9473^  at  i6s.  5^,  etc.     In  the 
last  exercise  show  that  the  easiest  method  of  working 
the  fraction  (^)  is  to  leave  it  till  the  last,  simply 
adding  -^  of  16s.  5^  to  the  various  amounts  pre- 
viously obtained.    After  a  few  lessons  and  a  few  days' 
practice  as  above,  parts  of  a  jQ^  instead  of  parts  of  a 
shilling,  are  taken,  several  exercises  being  worked  both 
ways  showing  the  results  to  be  identical.    We  are  now 
prepared  to  work  prices  consisting  of  jQ^  s.  d,,  as 
all  that  is  required  additional  is  to  first  multiply  the 
number  of  articles  by  the  number  of  jQs  in  the  price, 
and  then  take  parts  of  a  ;^  for  the  shillings  and  pence 
as  before.     Examples  : — 7183  coats  at  £1,  i6s.  8^. 
each,  9183s  at  ^£'3,  iis.  4|d.;  9283  oxen  at  ^12, 
12s.  i^.  each,  7107  at  ^^28,  14s.  7^.,  etc.     As  the 
chief  difficulty  felt  by  a  scholar  here  is  in  adjusting 
the  pence,  or  shillings  and  pence,  to  their  correct 
fractional  parts  of  a  shilling  or  pound  respectively, — 
or  some  previous  fractional  part, — such  exercises  are 
often  done  on  the  board  without  working  the  sum 
fully  out,  i,€,j  only  arranging  the  fractional  or  aliquot 
parts.    After  some  weeks'  drilling  in  'Simple  Practice,' 
liberally  interspersed  with  working  problems  in  the 
Compound  Rules,  especially  Weights  and  Measures, 
'  Bills  of  Parcels '  are  taken  up  next  in  preference  to 
proceeding  to  '  Compound  Practice.' 

^  Bills  of  Parcels '  being  a  somewhat  vague  expres- 
sion, I  explain  that  the  term  implies  statements  or 
accounts  of  goods  sold  or  bought  made  out  proforma^ 
with  a  heading  showing  the  seller  and  buyer,  with 
a  date  or  dates,  and  that  each  item  of  which  a  bill 
consists  is  to  be  correctly  calculated,  so  that  the  total 
amount  of  the  bill  may  be  clearly  seen.     As  '  Bills 
of  Parcels '  embody  no  principle  or  process  of  reckon- 
ing not  previously  gone  over,  the  teaching  of  them 
is  not  very  formidable,  all  that  is  required   on   the 
part  of  the  worker  of  them  being — ^a  knowledge  of 
the  Compound  Rules,  Reduction,  and  a  fair  modicum 
of  general  intelligence  duly  applied.     Readiness  in 
mental  arithmetic  is   here  of  very  great  service,  as 
many  of  the  items  given  may  often  be  solved  purely 
mentally,  without  any  resort  to  pen  or  pencil  what- 
ever.     The   three  desiderata  in  working  *  Bills  of 
Parcels'  are  —  correctness,   neatness,   celerity;  and 
these  three  qualities  I  respectively  appreciate  in  the 
relative  order   given.     Neatness   and  completeness 
should   be   specially  cultivated  here,  as  the  quicker 
a  boy  is  at  figures,  the  more  danger  there  is  of  his 
considering  neatness  as  superfluous,  and  regarding 
an  explicit  statement  of  each  item  as  a  redundancy. 
Show  clearly  the  nature  of  settling  a  bill,  and  why 
the  payee's  signature  is  required.     Explain  the  con- 
nection  between   the  heading  of  the  bill  and  its 
settlement     It  is  amusing  to  notice  the  absurdities 
many  children  perpetrate  in  heading  and  in  settling 
a  bill,  the  former  arising  from  their  non-acquaintance 
with  the  proprieties  and  conventionalities  of  society, 
and  the  latter  simply  because  the  rationale  is  not 
comprehended.     Show  when  a  receipt  stamp  is  re- 
quired, also  why  not  on  small  amounts  under  ^2  ; 
and,  if  the  teacher  chooses,  he  might  make  a  few 
remarks  on  taxation,  and  the  necessity  of  it     '  Bills 


of  Parcels,'  more  than  any  other  branch  of  arithmetic, 
should  be  done  on  paper,  the  work  which  cannot  be 
done  mentally  being  worked  on  a  Wide  margin  of 
the  ^me  paper,  or  on  a  separate  piece  of  scrap.  As 
this  article  is  occupying  considerably  more  space  than 
I  originally  intended,  I  shall  not  work  out  or  give 
any  examples  as  specimens,  but  at  once  hasten  on 
to  *  Compound  Practice,'  of  which  the  following  exer- 
cise will  serve  for  reference : — P'ind  the  cost  of  6  ton 
16  cwt  3  qr.  15  lb.  of  hay  at  ^^4,  17s.  6d.  a  ton. 
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Answer,      £11     7    z\\\  „  |^  „     6    16    3  15 

Here  show  that  the  price  of  some  article — a  ton 
in  this  case — is  made  the  basis  or  unit  of  operation  \ 
not  the  number  of  articles,  as  in  Simple  Practice.  The 
price  of  the  6  ton  having  been  obtained,  we  proceed 
as  above  to  take  fractional  parts  of  a  ton  for  the 
cwts.  qrs.  and  lbs.  till  the  whole  is  taken,  the  process 
of  which  appears  to  call  for  no  special  remarks,  except 
the  mode  of  obtaining  the  exact  fractions  of  a  penny. 
All  goes  smoothly  till  we  come  to  half  of  2s.  5  Jd.,  when 
we  find  we  have  is.  2d.  and  half  of  i^.  We  might 
reason  out  the  result  by  showing  that  ^  of  id.  is 
^d.,  and  \  of  ^d.  is  ^d. ;  then  as  ^.  can  be  shown 
to  be  |d.,  we  have  in  all  fd.  Here  we  might  leave 
working  the  sum  a  few  minutes,  and  work  out  in  the 
same  manner  several  similar  operations,  as  ^  of  2^  = 
h  i  of  2js=^  =  |,  \oi  2^  =  1,  etc.  Now  show  that 
these  little  exercises  can  be  shortly  worked  by  putting 
the  number  to  be  divided  over  the  divisor,  and 
bringing  each  to  the  fractional  parts  represented  by 
the  denominator  of  the  part  of  a  penny.      Thus 

^^^l  ?i  =  5^li  =  i7,?i  =  12,  ?lk«£I7  etc 

3      6'  4      8'  5      20'  12     72'  14      224* 

Going  back  to  our  exercise  above,  we  proceed  to 
attempt  to  add  up  the  six  fractions,  which  again  intro- 
duces a  new  element,  and  requires  care  and  close 
attention.  Here  we  are  really  teaching  addition  of 
simple  fractions,  which  might  be  done  before  entering 
on  Compound  Practice  at  all— or  now  taught  in  con- 
junction with  it,  as  we  have  found  the  necessity  of 
adding  fractions  to  have  arisen.  Here  explain  the 
necessity  of  bringing  each  of  the  fractions  of  a  penny 
to  224ths.  Begin  with  the  ^,  showing  clearly  that  it 
will  be  ^^,  the  \  will  be  ^\^,  etc.  Having  got  the 
sum  of  the  fraction — JJJi  reason  out  that  they  equal 
2  JfJ,  and  then  complete  the  exercise. 

Compound  Practice  sums  are  capital  exercises  for 
mechanical  work,  requiring  also  thought  in  taking 
the  correct  fractional  parts,  and  care  in  adding  up 
the  fractional  parts  of  a  penny.  When  fractions,  for 
which  we  are  nearly  ready,  have  been  definitely 
taught.  Compound  Practice  will  be  more  easily  com- 
prehended and  worked 

{To  be  continued,) 
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IRn  account  of  ttje  ^ijonic  Sjatem  of 

BY  WILLIAM  CHADWICK, 
Hmd  Master  of  the  La$taiU€rianSch»ols,  WakefkU, 

IT  will  not  be  diluted  that  in  dealing  with  very 
young  children  it  is  advisable  to  adopt  such 
methods  of  instruction  as  will  tend  to  ease  and 
interest  the  learner,  and  secure  the  best  results  in 
the  smallest  space  of  time,  and  nowhere  are  these 
more  desirable  than  in  the  teaching  of  reading.  The 
advocates  of  the  Phonic  method  make  claim  to  all 
these  points  in  favour  of  its  adoption.  When  per- 
fectly carried  out,  it  has  been  proved  that  the 
following  standard  of  reading  may  be  easily  attained 
by  a  child  of  six  years  of  age,  of  average  intelligence, 
who  has  been  under  regular  instruction  the  previous 
three  years — the  pronunciation  good,  the  articula- 
tion clear  and  distinct,  and  the  fluency  such  that 
narratives  like  those  of  the  Gospels,  or  of  the 
difficulty  of  Robinson  Crusoe  or  the  Vicar  of  Wake- 
fiddy  may  be  read  with  few  mistakes,  and  in  not 
much  longer  time  than  the  teacher  herself  would 
require. 

The  late  Mr.  W.  L.  Robinson  of  Wakefield  was 
the  inventor  of  this  system.  He  began  to  turn  his 
attention  to  the  subject  of  infant  teaching  about 
twenty-five  years  ago,  and  for  two  or  three  years  he 
made  a  great  many  experiments  in  iikstructing  very 
young  children  himself  in  reading ;  his  object  being 
to  contrive  a  Phonic  system  that  should  ^  almost 
unite  the  accuracy  and  rapidity  of  the  Phonetic 
method,  and  yet  to  use  ordinary  type.  His  first 
fear  was  that  the  extended  alphabet  of  sixty-five 
characters,  which  he  was  obliged  to  compile  to  meet 
the  requirements  of  the  language,  would  be  an  in- 
surmountable obstacle  to  his  young  pupils ;  but  he  was 
most  agreeably  surprised  to  find  that  it  was  easily 
mastered,  though  of  course  in  not  quite  so  short  a 
time  as  a  child  would  take  to  learn  the  names  of  the 
ordinary  twenty-six  letters ;  whilst  the  gain  in  reading 
afterwards  made  up  ten  times  over  for  the  increased 
difficulty  of  acquiring  so  extended  an  alphabet  In 
1858  the  managers  of  the  Wakefield  Lancasterian 
School,  including  Mr.  Samuel  Wilderspin,  the 
founder  of  the  Infant  School  system,  having  seen  the 
remarkable  results  produced  by  the  method,  deter- 
mined to  introduce  it  into  their  infant  department ; 
and  Mr.  Robinson  was  induced  to  undertake  to 
instruct  the  teachers,  and  to  superintend  its  working 
in  school  till  thoroughly  established.  It  has  now 
been  in  use  over  twenty-two  years,  and  during  the 
time  several  of  H.M.  Inspectors  have  borne  excellent 
testimony  to  the  merits  of  the  system. 

Mr.  Brodie,  after  one  of  his  visits,  reported  that 
'the  results  of  the  Phonic  method  of  teaching  to 
read  surprised  me.'  On  another  occasion  he  says: 
'  The  infants  are  taught  reading  on  a  good  method, 
and  I  can  fairly  say  that  they  read^  exceedingly  well 
for  their  age.' 

Mr.  MUman,  after  his  examination  of  the  school, 
reported  :  '  Great  pains  are  bestowed  on  the  reading 
throughout  the  sdiool,  and  the  peculiar  system  by 
which  it  is  taught  to  the  younger  children  is  certainly, 
judging  by  the  result^  successful,  inasmuch  as  they  all, 


both  the  older  and  the  yoongei',  are  able  to  Tcad  irith 
unusual  clearness,  facility,  and  intelligence.'  The 
following  year  he  said :  '  The  first  ckss  xeads  remark- 
ably well  in  books  adapted  for  much  older  chiU 
dren.' 

Mr.  Fitch  reported  the  fiist  time  that '  tte  teacher  in 
reading  achieves  very  remarkable  results;'  and  the 
next  year :  *•  Tlie  quality  of  the  instmction  is  tmusiially 
good  in  all  die  three  elementary  subjects,  but  the 
special  merit  of  the  school  is  the  reading.  Every 
child  presented  in  tke  First  Standard  reads  with  ease 
the  lessons  appropriate  to  liie  Second  Standard.' 

Mr.  Baily  reported  that  *tfae  method  of  teaching 
reading  here  appears  to  make  reading  much  easier  to 
young  children,  and  deserves  attention.' 

Mr.  Pickard,  that '  the  reading  is  unusually  good.' 

Mr.  Legard,  that  ^the  excellence  of  the  reading 
here  deserves  especial  mention.'  And  again,  that 
'  the  infants  presented  in  the  First  Standard  did 
their  reading  excellently.' 

It  may  be  mentioned  incidentally  here,  that  the 
system  has  been  in  use  for  diree  or  four  years  in 
some  of  the  schools  under  the  Leeds  School  Board, 
and  that  the  Shefiield  and  the  Darlington  Boards 
have  recently  introduced  it  into  some  of  their  schools. 
In  Sheffield  the  Inspector  reported  after  his  visit  to 
the  school  where  the  system  was  on  its  trial,  that 
'the  methods  employed  are  very  intelligent,  and 
have  been  carried  out  with  vigour  and  success.  The 
progress  made  in  reading  by  such  young  children  is 
remarkable.'  And  at  Darlington,  scarcely  a  year  after 
its  introduction,  the  Inspector  there  reported :  *  The 
reading  is  in  this  little  school  taught  with  very  great 
success,  and  in  a  very  intelligent  manner.  The 
system  seems  worthy  of  a  more  extensive  trial' 

Like  most  new  proposals,  the  system  at  first  had  to 
encounter  much  adverse  criticism.  Among  other 
objections  raised  against  it,  it  was  affirmed  that  it 
must  lead  to  bad  spelling.  But  the  result  has  been, 
that  while  exceptionally  good  reading  has  been 
obtained,  the  spelling  in  the  long  run  has  gained 
rather  than  suffered  by  the  system.  This  is  doubtless 
due  to  the  fasX  that  the  children  having  been  taught 
to  read  so  soon,  a  very  considerable  amount  of  time 
can  be  devoted  to  the  transcription  and  dictation  of 
many  of  their  reading  lessons,  which  after  all  has  been 
found  to  be  the  best  method  of  ensuring  good  spell- 
ing. It  is  pleasing  to  find  that  Mr.  Blakiston,  H.M. 
Inspector  of  Schools,  and  an  experienced  educa- 
tionalist, in  his  admirable  little  work  The  Teacher^ 
advocates  precisely  this  plan  of  teaching  spelling,  and, 
moreover,  seems  to  recommend  a  Phonic  system  of 
teaching  to  read.  After  the  first  year's  trial,  a  public 
examination  of  the  infants  was  held,  when  Mr. 
Robmson  took  the  opportimity  of  explaining  the 
system  to  a  large  gathering  of  the  parents,  many  of 
whom  were  rather  prejudiced  against  so  novel  a 
plan,  and  of  which  many  of  them  were  entirely 
ignorant  Children,  indeed,  had  been  withdrawn  from 
school  during  the  year,  as  they  did  not  know  their 
letters,  and  could  do  nothing,  as  one  mother  put  it, 
but '  puff  and  blow,'  alluding  of  course  to  the  giving 
of  the  powers  of  the  letters  instead  of  their  names. 
However,  the  reading  of  the  children  on  this  occasion 
thoroughly  surprised  those  present,  particularly  that 
of  a  child  of  four  and  a  half  years,  who  read  with  ease 
Smith's  Babys  Debut^  and  a  short  paragraph  at  sight 
from  that  day's  Hmes, 
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The  otder  of  the  orduiary  al{^bet  is  arbitrary  and 
unphilosophicaly  as  characters  for  like  sounds,  instead 
of  being  classed  together,  are  separated  by  long 
intervals,  as  b  from  p,  d  from  t,  f  from  v,  etc.  The 
following  copy  of  the  Phonic  Alphabet  will  show, 
however,  that  much  thought  and  trouble  must  have 
been  given  to  its  systematic  arrangement : — 


p 

b 

t 

d 

C 
k 

g 

m 
n 
ng 


s 


i-fi 


tvtt 

XJXX 


6W 


All  the  sounds  in  the  language  consist  either  of 
whisper^  the  sound  of  air  forced  through  small  aper- 
tures, as  the  f  in  fife,  of  vocalised  breath  formed  by  the 
vibration  of  the  vocal  chords  while  producing  the 
whisper,  or  oi  pure  vocal  tone,  as  in  the  case  of  the 
vowels.  Take  from  the  sound  v,  as  in  voice,  its  vocal 
element,  and  the  remainder  is  the  whisper  f.  Add  to 
the  whisper  s  or  t  vocal  tone,  and  the  result  is  z  or  d. 
This  is  the  principle  upon  which  the  whole  system 
of  consonant  sounds  is  based. 

It  will  be  seen  that  the  Alphabet,  or  the  Table  of 
the  Powers  of  the  Letters,  is  divided  into  two  great 
divisions — consonants  and  vowels,  the  first  three 
columns  to  the  left  being  consonant,  and  the  last 
three  columns  to  the  right,  vowel  sounds.  The  con- 
sonants are  placed  in  the  order  of  their  relationship 
of  whispered  and  vocal  sounds ;  thus,  taking  the  first 
column,  the  whispered  sound  p,  as  pronounced  in  the 
word  peep,  being  followed  by  its  vocal  power  b,  as  in 
bay;  the  whispered  %,  as  in  town,  by  the  vocal  consonant 
d,  as  in  day;  and  the  whispered  c,  k,  q,  as  in  oat,  king, 
quay,  by  its  corresponding  vocal  sound  g,  as  in  gae. 
These  are  termed  explosive  whispered  and  explosive 
vocal  consonants  respectively,  as  in  producing  them 
the  breath  is  compressed  and  its  egress  prevented  by 
the  tongue  or  lips,  so  that  on  the  impediment  being 
removed  a  whispered  or  non-continuous  noise  is  pro- 
duced, such  as  is  heard  when  a  cork  is  drawn  from  a 
bottle.  Following  these  are  the  nasal  consonant  sounds 
m,  n,  ng,  as  in  numic,  nim,  and  ffing,  so  called  as  the 
brea^  which  produces  them  is  entirely  passed  through 
the  nose.  Unlike  those  which  precede  them,  they 
have  no  corresponding  whispered  sounds,  the  reason 
of  which  is  that  the  whispers  are  either  inaudible  or 
too  weak  to  be  of  any  value  in  speech. 


In  the  second  column  aie  aramged  what  aie  called 
the  omtinuous  consonamt  sounds,  becttnae  it  is  poniiile 
to  prolong  them  without  any  alteration  Df  teir 
character.  These  also  follow  each  other  in  the  order 
of  thefr  whispered  and  vocal  lepreKntatiTes,  as  the 
whisper  B,  c,  as  pronounced  in  ait  and  city,  with  its 
voccU  8^  a,  in  bids  and,  buzz;  the  tM^er  A,  ifli, 
which  cannot  be  represented  except  by  ithese  digcaplis, 
as  in  the  words  shall  and  banoi,  followed  by  die 
vocal  zh,  represented  most  frequently  by  a,  as  in 
MoBier,  and  sometimes  byz,  as  in  dwrnzme.  Next 
follows  the  whispered  sound  represented  by  f  and  die 
digraph  ph,^  as  in  far  and  pl^iic,  withits  vocal  pamer 
V,  as  in  vivid.  Then  follows  the  aspirate,  a  whiqaesed 
sound  having  no  corresponding  vocal  element. 

The  third  column  is  headed  by  the  whi^ered -con- 
sonant sound  tb,  as  in  thin,  followed  by  die  vocal  fh, 
as  in  tben.  Afterwards  follow  the  four  vocal  consonants 
1,  r,  w,  y,  as  in  the  words  lull,  rare,  wiU,  year,  none  of 
them  having  corresponding  whispeced  sounds.  The 
list  of  consonants  is  then  completed  by  what  are 
termed  the  four  compound  consonants^  each  being  com- 
posed of  a  combination  of  sounds;  first,  the  whisper 
X  (ks),  as  in  the  word  six,  with  its  vocal  power  x  (gz), 
as  in  exist ;  and  then  the  whisper  di  (tdi),  as  in  iJcn, 
with  the  vocal  sound  represented  by  g  or  j  (ddi),  as 
heard  in  the  word  judge. 

In  the  fourth  and  fifth  columns  of  the  Alphabet 
are  seven  short  and  seven  corresponding  long  vowels, 
their  order  being  based  upon  the  vocal  organs  in  pro- 
ducing them,  varying  from  the  nearly-closed  mouth 
in  ea,  as  in  the  word  meat,  to  the  widest  opening  in 
a,  as  in  arm;  and  again  from  the  open-mouthed  an, 
as  in  canl,  to  the  nearly-closed  and  hp-protruding  oo, 
as  in  food.  The  entire  list  is  as  follows,  with  the  key- 
word attached  to  each  : — 


Short  Vowels, 

Long 

Vowels. 

I.       >  as  in  pity. 

,   e«  )   as  a 

imete. 
leaf. 

2.  e          „    pet 
3-  «          «    Pftt 

ai   1 

2.  ay  V 

aFB  j 

paid. 

gay. 

sale. 

4.  0          „    pot. 

5.  0          „    omit. 

,00)      „    good. 
^-  n  /      „    full 

3-  • 

an  \ 
4.  aw  > 

»    j 

fl 
II 
If 

haul. 

drawL 

oalL 

7.  u         „    but. 

,  oa  ) 
5-  0*  ■ 

11 

If 

boat 
bona 

<} 

If 
If 

moon, 
rulqr. 

7-  i 

fl 

finn. 

The  Alphabet  is  then  completed  by  the  four  com- 
pound  vowels  or  diphthongs,  namely : — 

^   y     )  as  in  fly. 
'•  i^  /     „    file. 

oi    )      „     boa 
•  <V  i     .,     boy. 

- 

on  )     ^,     bound. 
^'  ow  j    .^     brow. 

'«a  \     „    feudal 
4.  0W  >    „    clew, 
ttej     „    dupe. 
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The  letters  representing  the  same  sound  are  placed 
within  brackets  in  the  order  of  usage,  the  first 
being  the  most  frequent  form  of  representation,  and 
the  next  the  less  frequent,  and  so  on.  Thus  the 
sound  represented  by  one  or  other  of  the  three 
letters  c,  k,  or  q  may  be  said  to  have  c  for  its  normal 
letter,  and  not  k,  and  still  less  q.  In  repeating  the 
sounds  the  child  is  taught  to  speak  of  the^^rr/,  second^ 
or  third  ki,  and  so  on  in  like  manner  of  all  the 
bracketed  characters.  The  pronunciation  of  the 
vowel  and  consonantal  letters  which  have  more  than 
one  power  is  indicated  by  the  use  of  various  diacritical 
marks ;  as,  for  example,  the  letter  g  unmarked  repre- 
sents the  sound  heard  in  the  word  gig,  while  the  g 
as  sounded  in  judge  is  known  by  the  dot  over  it. 
These  marks  are  almost  entirely  used  throughout  the 
reading-book  specially  provided  for  the  infants  taught 
on  this  plan,  while  useless  silent  letters  are  printed  in 
italics;  thus  the  word  'tongues'  is  printed  tongi/^ 
In  the  case  of  very  irregular  words,  whose  pronuncia- 
tion cannot  be  precisely  indicated  either  by  the  use 
of  italics  or  marked  letters,  as  the  words  cough  and 
enough,  they  are  at  once  told  the  child,  as  in  the 
*Look  and  Say'  plan,  for  to  spell  them  would  be 
useless  Such  words,  fortunately,  express  such  com- 
mon notions,  and  occur  so  often,  that  they  soon 
become  impressed  on  the  child's  memory,  and  there- 
fore offer  little  difficulty  to  his  progress  in  reading. 

In  further  continuing  the  subject,  the  value  of  the 
Phonic  method  may  still  better  be  shown  by  compar- 
ing it  with  other  systems  now  in  use ;  and  in  order 
that  the  differences  of  results  may  be  more  fairly 
attributed  to  differences  of  method,  it  must  be  pre- 
mised that  the  teachers  of  each  are  equally  skilful 
and  painstaking,  and  that  the  pupils  are  of  or  about 
the  same  age  and  intelligence. 

There  are  then  four  known  methods  of  teaching  to 
read ;  namely,  the  Alphabetic  method,  the  system  of 
Jacotot,  or  the  Look  and  Say  method,  and  the  Phonetic 
and  Phonic  methods.  Good  reading  may  be  taught 
by  any  one  of  these  methods,  but  as  they  differ  from 
each  other  very  widely,  it  is  a  matter  of  importance 
to  ascertain  which  of  them  effects  its  object  best  and 
in  the  least  time. 

The  Alphabetic  method  teaches  reading  by  spelling. 
The  names  of  the  letters  are  first  learnt  in  their  alpha- 
betical order ;  then  syllables  of  two  sounds,  as  b-a,  ba, 
b-e,  be,  b-i,  bi,  b-o,  bo,  b-u,  bu,  which  give  the  long 
powers  of  the  vowels  united  to  a  consonant ;  and  a-b, 
ab,  e-b,  eb,  i-b,  ib,  o-b,  ob,  u-b,  ub,  which  give  the 
short  powers  of  the  vowels  united  to  a  consonant ; 
then  words  of  more  letters  and  sounds  gradually  in- 
creasing in  difficulty ;  and  lastly,  easy  and  often  very 
nonsensical  sentences,  such  as,  *  The  hen  met  the  big 
fat  pig ; '  *  The  pig  met  the  hen ;'  *  The  cat  met  the 
hen  and  the  big  fat  pig,' — the  fear  appearing  to  exist 
that  to  give  some  really  good  reading  exercises,  matter 
would  be  introduced  beyond  the  child's  comprehen- 
sion. Surely,  if  the  teacher  can  secure  from  very 
young  children  distinct  articulation,  correct  pronuncia- 
tion, and  other  good  qualities,  a  great  deal  has  been 
done,  although  the  sense  of  the  passage  may  not  be 
known.  Words  by  the  Alphabetic  method  become 
impressed  on  the  memory  by  frequent  repetition  only, 
as  the  mere  naming  of  the  letters  of  which  a  word  is 
composed  seldom  affords  any  clue  to  its  pronuncia- 
tion, and  this,  the  oldest  form  of  teaching  reading,  is 
the  most  unphilosophical  of  the  four.     Mr.  Dunn,  in 


his  Principles  of  Teachings  speaking  on  this  subject, 
says:  'The  alphabet  is  usually  the  first  subject  pre- 
sented to  the  notice  of  a  child  at  school ;  and  a  xsxoit^ 
difficult  or  tiresome  lesson  he  is  never  doomed  to 
meet  with  in  his  whole  future  course.  The  names  of  the 
letters  are  unmeaning  and  arbitrary  sounds.  How 
can  such  an  exercise  be  expected  to  produce  anything 
but  weariness  and  disgust  ?  * 

Again,  to  quote  Mr.  Blakiston :  ^  It  is  not  easy  to 
discover  on  what,  if  any  principle  the  reading  sheets 
and  primers  commonly  used  are  based;  but  it  is 
certain  that  in  few  schools  as  yet  is  the  teaching  of 
reading  based  on  natural  principles.  Nothing  but 
long  habit  could  close  teachers'  ears  to  the  absurdity 
of  saying,  "See  oh  double-you— -cow,"  and  so  on. 
Such  absurdities  follow  naturally  from  the  practice 
of  beginning  by  teaching  children  their  letters,  i^ 
their  names  instead  of  their  powers.' 

Mr.  Morrison,  in  his  Manual  of  School  Manage- 
ment^  among  other  objections  which  he  gives  to  this 
method,  says :  '  The  names  of  the  letters  are  seldom 
indicative  of  the  sound.  Thus  the  name  sound  of  h 
(aitch)  gives  no  indication  whatever  of  the  real  sound 
of  which  the  character  h  is  the  sign.  And  so  in 
regard  to  all  the  consonants,  the  name  of  the  letter 
or  character  is  no  index  to  the  sound  of  which  the 
letter  is  the  sign.  The  name  sound  of  m  is  em,  but 
in  pronouncing  the  word  me,  we  never  once  think  of 
pronouncing  it  as  if  it  were  erne.  The  name  sound 
of  1  is  el,  but  1^  is  never  pronounced  eleg.  It 
happens  accordingly  that  the  child  who  has  been 
taught  the  name  sounds,  finds  himself  utterly  be- 
wildered the  moment  he  attempts  to  combine  two 
letters  into  one  syllable.  He  has  been  taught  to 
call  the  sign  n,  en ;  but  the  instant  the  sign  n  takes 
an  0  after  it,  it  undergoes  a  strange  metamorphosis. 
It  is  no  longer  en,  but  something  entirely  and  essen- 
tially different  Thus  the  reason  of  the  child  is  out- 
raged ;  he  appears  stupid,  and  the  tyranny  of  school 
begins.  This  difficulty,  more  apparent  in  the  case  of 
the  consonants,  holds  good  even  in  that  of  the  vowels. 
The  name  sound  of  any  one  of  the  vowels  is  not  the 
sound  which  will  meet  the  child  in  one  case  out  of 
ten.  Thus  the  name  sound  of  a  will  guide  the  child 
to  its  correct  sound  in  all  those  words  in  which  the 
name  sound  occurs ;  but  no  sooner  has  such  a  word 
as  &t  made  its  appearance  than  the  name  sound 
becomes  valueless  as  an  exponent  of  the  real  sound 
of  the  mark  a  in  the  word  fat.  The  name  sounds 
are  thus  no  true  guides  to  the  real  sounds  represented 
by  the  letters  of  the  alphabet.  We  are  not  giving  the 
child  the  means  of  interpreting  the  signs  of  sounds  : 
we  are  causing  him  simply  to  repeat  sounds  with 
which  he  is  perfectly  familiar,  and  we  are  accustom- 
ing him  to  associate  with  these  sounds  certain  cha- 
racters which,  when  he  comes  to  read,  he  will  seldom, 
if  ever,  find  associated  with  the  same  sounds.' 

In  the  Look  and  Say  method  the  pupil  is  in- 
structed in  reading  words  at  sight  without  reference 
to  the  letters  of  which  they  are  composed.  It  has 
been  proved  that  those  who  cannot  read  may  be 
taught  to  read  without  the  medium  of  the  alphabet, 
without  syllabling  words,  and  without  spelling.  The 
teacher  places  the  lesson  before  the  pupil,  reads  it 
slowly,  and  explains  and  illustrates  it  so  as  to  interest 
the  pupil.  He  then  reads  it  again,-  the  pupil  saying 
the  word  after  him.  The  teacher  then  reads  entire 
sentences,  after  which  the  pupil  is  to  repeat  the 
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sentence,  and  so  on  by  frequent  repetition,  until  the 
lesson  is  perfectly  learned.  The  words  of  frequent 
occurrence  are  soon  recollected,  and  gradually  less 
frequent  words.  The  results  of  this  method  are 
entirely  due  to  the  memory  alone,  but  doubtless 
reading  is  acquired  by  it  sooner  than  by  the  Alpha- 
betic method,  inasmuch  as  it  saves  the  time  which 
has  been  shown  to  be  wasted  in  learning  the  alphabet 
and  the  spelling  of  the  words  by  the  names  of  the 
lettersL  In  the  most  irregular  words  of  the  language, 
it  is  impossible  to  give  the  iostruction  in  any  other 
way  thaoi  by  this  method. 

The  Phonetic  method  provides  a  special  alphabet 
of  about  six-and-thirty  letters,  one  for  each  sound  in 
the  alphabet.  A  letter  never  represents  any  other 
sound  than  its  own,  and  that  sound  is  never  repre- 
sented by  any  other  letter,  and  no  double  letters  are 
allowed  to  stand  for  a  simple  sound.  The  simplicity 
and  philosophical  truth  of  the  Phonetic  method  must 
lead  to  the  acquirement  of  reading  with  more  ease 
than  by  any  other  method  whatever;  and  were  all 
books  written  in  Phonetic  characters,  there  could  be 
no  doubt  about  this  being  the  best  method.  But 
children  must  be  able  to  read  ordinary  books ;  and 
the  Phonetic  plan  has  this  disadvantage,  that  the 
pupil  having  learned  to  read  Phonetic  books,  must 
undergo  a  process  of  transitional  training  from  them 
to  our  ordinary  literature. 

The  Phonic  method  in  use  here,  as  already  shown 
in  the  explanation  of  the  Alphabet,  employs  the 
powtrs  or  sounds  of  the  letters  in  building  up  words 
and  in  reading  them.  By  means  of  the  marked 
letters,  digraphs,  and  the  printing  of  silent  letters  in 
italics,  Mr.  Robinson  has  rendered  about  three-foiuths 
of  the  words  in  the  language  suitable  for  Phonic 
teaching.  So  that  the  system  possesses  almost  the 
same  simplicity  as  the  Phonetic  plan,  but  with  the 
advantage  of  using  ordinary  type.  When  therefore 
the  Alphabet  or  Table  of  Sounds  has  been  thoroughly 
well  learnt  (and,  as  before  intimated,  this  is  com- 
paratively soon  done,  and  with  little  effort),  the  child 
by  means  of  spelling  arrives  at  once,  without  aid 
from  the  teacher,  at  the  correct  pronunciation  of  the 
word.  The  system  is  at  once  easy  and  pleasant  to 
the  child,  and  has  none  of  the  drudgery  and  weari- 
someness  to  the  teacher  peculiar  to  some  of  the 
other  methods.  Moreover,  the  child  is  led  to  read 
with  much  greater  distinctness  and  loudness  than  is 
usually  the  case,  features  which  are  found  to  be 
characteristic  of  the  reading  of  the  child  throughout 
the  whole  of  his  future  school  course. 

Before  concluding  with  an  account  of  the  mode  of 
proceeding  with  the  teaching  of  Phonic  reading  in 
this  infant  school,  it  may  be  stated  that  the  managers 
are  still  so  convinced  of  the  advantages  of  the 
method,  that  although  having  no  interest  in  it 
beyond  what  it  can  do  to  aid  the  child  in  its  learning, 
they  are  prepared  to  provide  gratuitous  instruction 
in  the  system  to  any  teacher  who  may  be  desirous  of 
giving  it  a  trial 

This  school  hi^  an  average  attendance  of  132 
children,  and  is  taught  by  a  staff  of  five  teachers, 
including  the  mistress,  three  pupil  teachers,  and  a 
monitor.  The  appliances  used  for  carrying  out  the 
system  are — ^a  large  Phonic  alphabet  5  J  feet  deep  by 
4  feet  wide,  with  letters  af  inches  deep,  for  the 
purpose  of  collective  teaching :  the  letters  being  so 
large,  are  distinctly  seen  by  the  children  from  all 
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parts  of  the  gallery,  where  they  are  seated  for  the 
lesson;  four  alphabets  on  much  smaller-sized  cards 
for  class  teaching;  two  sets  of  Phonic  vocabulary 
lesson  sheets,  containing  a  large  collection  of  reguku: 
words  of  from  one  to  four  syllables,  the  set  compris- 
ing 15  sheets  in  all;  a  few  reading  sheets  with  the 
marks  of  the  system,  to  accustom  the  children  to 
read  in  a  straight  line,  to  become  acquainted  with 
capital  letters  and  with  irregular  words ;  fifty  of  the 
Phonic  reading-books,  as  well  as  the  same  number  of 
some  other  unmarked  book,  which  the  children  use 
occasionally  just  before  they  are  drafted  into  the 
upper  schools. 

Every  morning  a  lesson  is  given  on  the  Phonic 
alphabet  by  one  of  the  teachers  to  all  the  children 
together.  They  first  go  through  the  sounds  widi 
the  teacher,  then  by  themselves,  and  afterwards 
individual  children  are  called  upon  to  repeat  them. 
After  all  the  sounds  have  been  repeated  in  this  way, 
the  teacher  pays  special  attention  to  a  few  of  them, 
taking  a  few  more  for  special  notice  in  each  succeed- 
ing lesson  until  the  whole  are  well  known.  Strict 
attention  is  paid  to  the  form  of  the  mouth  in  making 
the  sounds,  and  by  this  means  the  childr^i  are 
taught  to  articulate  sounds  which  they  are  apt  to 
give  imperfectly.  Spelling  is  always  combined  with 
this  lesson,  which  may  be  given  in  several  forms. 
Either  the  teacher  points  out  certain  sounds  on  the 
board,  the  children  repeating  them  and  then  giving 
the  word  spelt ;  or  without  pointing  to  the  letters,  the 
teacher  repeats  the  sounds,  when  the  children  follow 
with  the  word ;  or  again,  the  teacher  may  give  the 
word,  and  the  children  afterwards  give  the  sounds 
composing  it.  A  litde  silent  spelling  is  sometimes 
given  as  an  interesting  variation  of  the  lesson  for  the 
more  advanced  children.  The  teacher  chooses  a 
word  in  which  the  sound?  may  be  recognised  by  the 
form  of  the  mouth.  She  spells  it  without  making 
the  slightest  sound,  and  the  children  having  followed 
closely  with  the  eye  the  teacher's  mouth,  give  the 
word  as  soon  as  she  has  finished.  In  the  class 
lessons  the  different  stages  taken  are  lessons  on  the 
alphabet,  combination  of  sounds  into  easy  words,  the 
spelling  of  words  from  the  Phonic  vocabulary  sheets 
in  the  order  of  their  ^difficulty,  and  reading  from  the 
marked  sheets  as  a  preparation  for  the  Phonic  read- 
ing-book. After  the  children  are  put  to  reading  this 
book,  the  lessons  on  the  vocabulary  sheets  are  still 
continued,  the  sheets  being'  used  occasionally 
instead  of  the  books.  It  is  found  that  this  practice 
enables  the  children  to  combine  the  sounds  so 
readily,  that  before  leaving  the  infant  school  they 
are  able  to  read  the  Phonic  reading-book  quite 
fluently,  although  in  point  of  difficulty  it  will  com- 
pare with  most  Fourth  Standard  reading-books. 


ifilecent  Jnispection  ©uestiong. 

[735^  Editor  respeetfully  soUcits  contributions  to  this  column. 
For  obvious  reasons,  it  camtot  be  stated  in  which  district  the  ques- 
tions have  been  sef.^ 

Physical  Geography. 

STAGE  I. 

(1)  What  is  evaporation?  On  what  does  its 
amount  depend  ? 

(2)  Tell  the  limits  of  the  Tay  and  Esk  basm, 
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(3)  What  is  evaporation ?     How  is  it  produced? 

(4)  What  is  a  fog?  What  is  the  difference  between 
a  cloud  and  a  fog  ?  What  kind  of  night  does  it  need 
to  produce  fogs? 

(5)  What  are  the  limits  of  the  Tay  and  Esk  basin? 
What  counties  do  they  flow  through  ?  also  what 
subordinate  rivers  does  it  include  ? 

(6)  Pure  air  consists  of  two  gases  mixed  together. 
Of  what  else  does  it  consist?  Take  100  lbs.  air; 
how  much  is  oxygen? 

STAGE  IL 

(i)  When  are  tides  highest — (i)  at  the  poles;  (2) 
at  the  Equator?    Give  reasons  for  your  answer. 

(2)  Draw  out  a  table  showing  the  length,  breadth, 
and  depth  of  the  five  great  oceans. 

(3)  What  are  the  ingredients  of  salt  in  the  ocean  ? 
How  much  per  cent  are  there  of  these  ingredients  ? 

(4)  Where  does  the  Arctic  current  start  from,  and 
how  does  it  affect  the  climate  of  Central  America? 

(5)  How  can  we  tell  the  depth  of  the  ocean  by 
the  coast  ? 

(6)  What  is  a  tide  bore  ?  Where  do  tides  originate, 
and  what  are  they  ? 

STAGE  III. 

(i)  Why  is  daylight  longer  in  summer  than  in 
winter? 

2)  What  causes  the  total  eclipse  of  the  sun  ? 

j)  What  is  the  earth  ?  Give  the  polar  and  equa- 
torial diameters. 

(4)  How  do  you  account  for  the  different  shapes 
which  the  moon  has  between  new  and  full  ? 
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Arithmetic. 

STANDARD  I. 

(i)  Add  together: — Three  hundred  and  ninety- 
two,  four  hundred  and  nine,  eight  hundred  and 
sixteen,  nine  hundred  and  five.     Ans.  2522. 

(2)  Add  together: — ^Twenty-seven,  nine  hundred 
and .  fourteen,  thirty-two,  five  hundred  and  nine, 
sixty-two.     Ans.  1544. 

(3)  Add  together : — Eight,  ten,  four  hundred  and 
ninety-two,  seventeen,  six,  twenty-three.    Ans.  546. 

(4)  Subtract: — One  hundred  and  fifty-nine  from 
four  hundred  and  ninety-two.     Ans.  333. 

STANDARD  II. 

(i)  From  forty  thousand  two  hundred  and  ninety- 
three  take  fourteen  thousand  one  hundred  and  fifty- 
six.     Ans.  26,147. 

(2)  Take  one  thousand  four  hundred  and  forty- 
two  from  thirty  thousand  nine  hundred  and  forty- 
one.     Ans.  29,499. 

(3)  Multiply  forty-nine  thousand  six  hundred  and 
ninety-three  by  four  hundred  and  eight  Ans. 
20,274,744. 

(4)  Multiply  seventy-nine  thousand  eight  hundred 
and  thirty-seven  by  thirty-nine.    Ans.  3,113,643. 

(5)  Divide  fifty  thousand  and  ninety-two  by 
nine.     Ans.  5565-1-7. 

STANDARD  III. 

(i)  Add  together  seventy-six  shillings,  ninety-eight 
sixpences,  two  hundred  and  twenty-seven  pence,  and 
four  hundred  and  thirty-eight  farthings.  Ans. 
£1,  13s.  ©id. 


(2)  Find  the  difference  between  seventy-eight 
pounds  sixteen  shillings  and  sixpence  and  five 
hundred  pounds.     Ans.  ;^42i,  3s.  6d. 

(3)  From  eight  hundred  and  ninety-six  pounds 
sixteen  shillings  and  eightpence  farthing  take  five 
hundred  and  seventy-nine  pounds  nineteen  shillings 
and  sixpence  farthing.    Ans.  £^z^^^  i?^*  ^^ 

(4)  What  change  ought  I  to  receive  from  a  ten- 
pound  note  after  paying  two  bills,  one  seven  pounds 
and  a  penny  halfpenny,  and  the  other  one  pound 
six  shillings  and  elevenpence?    Ans.  £^\^  12s.  11^ 

(5)  Find  how  much  greater  the  sum  of  one 
thousand  and  twenty  pounds  five  shillings  and  two- 
pence is  than  eight  hundred  and  seventy-six  pounds 
thirteen  shillings  and  ninepence  farthing.  Ans. 
;^i43,  IIS.  4|d. 

(6)  Subtract  seven  thousand  three  hundred  and 
ninety-seven  pounds  seventeen  shillings  and  eight- 
pence  halfpenny  from  ten  thousand  and  sixty  pounds 
eight  shillings  and  sevenpence.    Ans.  ^^266  2,  i  os.  i  o  Jd. 

STANDARD  IV. 

(i)  Divide  three  thousand  eight  hundred  and 
fifty-six  pounds  thirteen  shillings  and  sevenpence  by 
nine.     Ans.  ;£^428,  los.  4}d.-f  i. 

(2)  Reduce  twenty-seven  cub.  yds.  twelve  ft  six 
inches  to  cubic  inches.     Ans.  1,280,454. 

(3)  Find  the  value  of  a  cwt  of  tea  at  three 
shillings  and  fourpence  per  lb.     Ans.  ;^i8,  13s.  4d. 

(4)  Find  a  man's  wages  for  a  year  at  seventeen 
shillings  and  sixpence  per  week.    Ans.  ji^45,  los.  od. 

(5)  Reduce  sixteen  tons  three  qrs.  seventeen  lbs. 
to  lbs.     Ans.  35,941  lbs. 

(6)  How  many  galls,  of  ale  or  beer  are  there  in 
twenty-seven  thousand  and  fifty-three  pints?  Ans. 
3381  galls.  2  qrs.  i  pt. 

STANDARD  V. 

(i)  Three  hundred  and  ninety  at  ^s^  pounds  nine 
shillings  and  fourpence  halfpenny  each.  Ans.  ;;^2i32, 
16s.  3d. 

(2)  Eight  cwt  two  qrs.  twelve  lbs.  at  two  pounds 
twelve  shillings  per  cwt     Ans.  ^22,  7s.  6jd. 

^3)  One  thousand  nine  hundred  and  thirteen 
articles  at  two  pounds  sixteen  shillings  and  tenpence 
halfpenny.     Ans.  ;^544o,  is.  lo^d. 

(4)  Four  tons  seventeen  cwt  two  qrs.  at  two 
thousand  four  hundred  pounds  per  ton.  Ans. 
;^i  1,700. 

(5)  One  thousand  two  hundred  and  ninety-six 
articles  at  sixteen  shillings  and  tenpence  halfpenny 
each.     Ans.  ;£^io93,  los. 

(6)  25  lbs.  sugar  at  6Jd.  per  lb.,  J[^o  13     6J 

3  chests  each  112  lbs.  at  i  \^  per  lb.,   220 

4  lbs.  coffee  at  is.  id.  per  lb.,  044 


Ans.  £2,  19  10^ 


STANDARD  VI. 


(i)  If  forty-six  horses  eat  fifty  qrs.  of  oats  in  sixty- 
four  days,  how  many  days  would  it  take  seventy-five 
horses  to  eat  one  hundred  and  twenty  qrs.  ?  Ans. 
94  days  5  hrs.  (nearly). 

(2)  Reduce  '0064  to  a  vulgar  fraction,  and  express 
tI^  as  a  decimal     Ans.  ^^  and  '056. 

(3)  Take  340*567  from  704*056,  and  divide  the 
answer  by  '25.     Ans.  1453*956. 

(4)  Divide  ;^i,  los.  6d.  by  s|^    Ans.  ss.  4jd  -h6. 
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(5)  If  seven  tons  of  coal  would  supply  three  fires 
for  nine  months,  how  long  will  twelve  tons  supply 
five  fires  ?    Ans.  9  months  i  week  o  days  4  hrs.  +  28. 

(6)  If  125  cost  ;;^39*5i,  what  will  6*8  cost?    Ans. 

^2,  2S.  iijd. 

Grammar. 

STANDARD  IV, 

Paise — (a)  She  led  him  gently  away  from  their 
mother's  gaze. 

(fi)  The  nightingale  is  a  very  plain  bird  which  has 
nothing  in  its  appearance  to  attract  us. 

(^)  The  people  living  in  these  very  cold  regions 
have  a  carriage  called  a  sledge  for  travelling  about 
from  place  to  place. 

STANDARD  V. 

Analyze  the  following  passages,  and  parse  ."uUy  the 
words  in  italics : — 

(<i)  With  fire  and  sword  the  country  round  was 
wasted  y^r  and  wide. 

ip)  Lapland  being  very  coid^  its  waters  are  frozen 
oi^er  a  great  pari  of  the  year. 

(c)  Really  it  is  very  wrong  of  you  to  grieve  over 
your  misfortunes. 

STANDARD  VI. 

Parse  and  analyze : — 
(<?)  When  the  cat  is  away  the  mice  play. 
(b)  With  his  spade  across  his  shoulder  to  the  field 
the  workman  goes. 

Write  a  short  account  of  the  seasons. 


iHatrtculation  Cfjemistrs* 

BY  E.  W.  V.  VOLCKXSOM, 
/.Mturer  on  Chemistry  at  SL  Gregory s  College^  Dinvnside^  Bath. 

PRELIMINARY  NOTIONS. 

ELEMENTS,  CHEMICAL  COMBINATIONS,  LAWS  OP 

COMBINATION. 

ACIDS,  BASES,  AND  SALTS.      SYMBOLS  AND  NOMEN- 
CLATURE. 

I.*  What  is  the  object  of  the  science  of  Chemistry  ? 

Chemistry  has  for  its  object  the  investigation  of 
the  composition  of  dilTerent  kinds  of  matter,  and  the 
clianges  in  the  composition  which  result  from  the 
action  of  one  kind  of  matter*  upon  another,  or  of 
external  forces  upon  matter. 


2.*  In  what  does  Chemistry  differ  from  the  science 
of  Natural  Philosqthy? 

It  diifers  in  this,  that  Katnxal  FhiloBophy  investi- 
gates the  properties  of  all  bodies,  and  the  clianges 
these  bodies  undergo,  except  changes  of  composi- 
tion, 

*  The  numbers  to  which  asterisks  are  attached  indicate  ques* 
tions  not  yet  asked  in  the  London  University  papers,  but 
inserted  here  in  order  to  supply  a  somewhat  complete  chemical 
course. 


3.*  By  what  proeeaees  does  Chemistry  attain  its 
object? 

By  the  processes  of  analysifl  and  qmihesiA. 


4.^  In  what  does  the  process  of  analysis  consist? 

It  consists   in  resolving  compound  bodies  into 
more  simple  bodies. 


5.*  In  what  does  the  process  of  synthesis  consist? 

It  consists  in  building  up  a  compound  body  from 
more  simple  bodies. 


6.*  By  what  name  are  those  bodies  called  that  have 
hitherto  resisted  analysis  or  decomposition  into  more 
simple  bodies  ? 

They  are  called  elements.  The  number  of  clearly 
defined  elements  is  about  sixty-five. 


7.  Why  do  you  call  oxygen,  hydrogen,  and  carbon, 
chemical  elements!   /i/;/^,  1871. 

Because  these  bodies  have  not  been  decomposed 
into  two  or  more  other  bodies. 


8.  Explain  why  oxygen,  hydrogen,  nitrogen,  and 
carbon  are  considered  to  be  elements.  Describe 
one  experiment  by  which  you  could  prove  that 
diamona  and  graphite  consist  of  the  same  element. 
Jan,  1867. 

These  bodies  are  considered  to  be  ekmentSy  because, 
in  the  present  state  of  science,  they  cannot  be  decom- 
posed mto  two  or  more  substances. 

IHamond  and  graphite  consist  exclusively  of  the 
element  carbon,  because,  if  each  substance  be  com- 
pletely burned  in  oxygen,  the  result  is  the  same, 
namely,  the  production  of  carbonic  acid,  as  may  be 
proved  by  passing  the  gas  into  lime-water,  when  a 
white  precipitate  is  produced  in  each  case. 


9.  Why  are  oxygen  and  mercury  considered  to 
be  chemical  elements?   June^  1^79* 

Because  they  are  not  known  to  contain  any  other 
elements  but  oxygen  and  mercury  respectively,  or 
because  the  actual  state  of  science  has  not  enabled 
any  one  to  decompose  them  into  two  or  more 
elements. 


10.  What  are  the  principal  distinctions  between 
metallic  and  non-met&Uic  elements?   July^  1844- 

The  elements  have  been  divided  for  convenience 
into  two  classes,  namely,  the  metallic  and  the  non- 
metallic  elements.  Hiis  division  is  not  rigorous, 
for  the    two    classes    run    into    each    other.    The 
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principal  distinctions  may  be  thus  noted :  the  nan- 
metallic  elements  are  electro-n^tivei  have  no  metallic 
lustre,  have  a  low  specific  gravity,  and  are  bad  con- 
ductors of  heat  and  electricity ;  the  metiallifi  eLements 
are  electro-positive,  have  metallic  lustre  and  a  high 
specific  gravity,  and  are  good  conductors  of  heat 
and  electricity. 


1 1.  Define  the  expressions  chemical  afBnity  and 
cohesion.    July^  1857. 


Chemical  aflOotty  is  the  force  which  causes  different 
kinds  of  matter  to  combine,  that  is  to  say,  to  form 
compounds  di£fering  in  their  properties  from  the 
original  substances.  The  act  of  union  is  called 
chemical  combination,  and  the  body  resulting  from  this 
union  is  called  a  chemical  compound.  This  force  acts 
between  atoms,  or  the  smallest  conceivable  particles. 
Cohesion  is  the  force  which  causes  the  various  parts 
of  a  body  to  adhere  together,  so  as  to  resist  separation. 
This  force  acts  between  larger  masses  of  matter  than 
atoms. 


12.*  What  is  a  mixture? 

A  mixture  is  the  mechanical  union  of  two  or  more 
bodies  in  no  one  definite  proportion,  each  body,  more- 
over, being  present  with  its  own  composition  and  pro- 
perties, without  having  undergone  any  change. 

13.  Two  powders  are  given  you  :  one  is  a  mechani- 
cal mixture,  the  other  a  diemical  combination,  of 
sulphur  and  iron.  In  what  respects  would  the 
powders  differ,  and  by  what  chemical  reactions  could 
you  distinguish  the  one  from  the  other?    Jan,  1876. 

A  given  powder  is  composed  of  32  gr.  of  sulphur 
and  50  gr.  of  iron.  How  would  you  ascertain 
whether  the  powder  is  a  mechanical  mixture  or  a 
chemical  combination  of  the  two  elements?  June^ 
1878. 

The  two  powders  would  differ  in  their  physical 
appearance.  The  mechanical  mixture  would  be  easily 
pulverized,  and  would  be  of  a  greyish  appearance. 
The  chemical  combinataon  would  be  hard,  and  of  a 
blackish  colour.  The  two  powders  would  also  differ 
in  their  chemical  properties. 

To  ascertain  which  is  the  mixture  and  which  the 
combination,  I  would  first  reduce  both  to  powder,  and 
hold  a  magnet  near  each.  In  one  the  free  iron  would 
at  once  be  attracted  by  the  magnet,  whereas  the  com- 
bined iron  in  the  other  could  not  be  attracted. 

Also,  I  would  pour  on  the  two  powders  some  diluted 
hydric  chloride.  In  the  case  of  the  mixture,  hydro- 
gen would  be  generated,  whilst  in  that  of  the  chemical 
combination,  hydric  sulphide  would  be  given  off. 

Again,  the  powders  may  be  stirred  up  in  water. 
After  a  part  has  been  allowed  to  settle,  the  liquid 
should  be  poured  off  and  allowed  to  settle  again.  In 
the  mixture  the  first  sediment  is  chiefly  iron,  the 
second  sulphur ;  in  the  compound  there  is  no  differ- 
ence in  the  nature  of  the  sediment 

Carbonic  disulphide  dissolves  sulphur  from  the 
mixture,  but  not  from  the  compound. 


Under  the  microscope,  particles  of  iron  and  sulphur 
are  distinguished  in  the  mixtue,  but  not  in  the 


14.  A  gas  is  found  by  analysis  to  consist  of  equal 
volumes  of  chlorine  and  hydrogen.  Describe  fully 
how  you  find  by  experiment  whether  the  gas  is  a 
mechanical  mixture  or  a  chemical  combination  of 
the  two  elements.    Jan.  1875. 

I  would  find  it  out  by  the  following  experiments : — 

(i.)  If  the  gas  fumes  when  exposed  to  the  air,  the 
two  elements  are  chemically  combined 

(2.)  If  a  greenness  is  still  discernible,  then  the  gases 
are  not  combined. 

(3.)  If  a  light  be  applied  to  the  jar  containing  the 
gases,  or  the  jar  be  exposed  to  the  direct  rays  of  the 
sun,  and  an  explosion  ensues,  then  the  two  gases  were 
present  merely  as  a  mixture. 

(4.)  If,  when  a  rod  dipped  in  ammonia  is  applied  to 
the  opening  of  the  jar,  white  fumes  begin  to  form,  the 
two  gases  are  in  chemical  combination. 


15.  Explain  what  is  meant  by  a  douUe 
tion,  taking  the  decompositions  which  occur  on  mixing 
solutions  of  sulphate  of  soda  and  nitrate  of  barytes, 
or  any  other  instance  in  illustration.  Jtdy^  1846. 

By  double  decompoaition  is  meant  the  fact  that 
both  bodies  decompose,  the  acid  of  the  one  combining 
with  the  base  of  the  other.  Thus,  for  instance,  mix 
a  solution  of  sodic  sulphate  with  baric  nitrate.  A 
white  precipitate  of  baric  sulphate  is  formed,  which  in 
a  short  time  settles  at  the  bottom  of  the  vessel,  sodic 
nitrate  remaining  dissolved. 

NasS04  +  BaNjOfl  =  BaSO^  +  2NaN03. 

Sodic         Baric  Baric  Sodic 

sulphate.      nitrate,     sulphate.        nitrate. 

16.*  Explain  in  a  few  words  in  what  the  atomic 
theory  consists. 

It  consists  in  the  conjecture  that  all  bodies  are  com- 
posed of  a  finite  but  very  great  number  of  invisible 
and  indivisible  particles  {atoms) ;  that  for  each  kind 
of  element  these  particles  are  identical  in  shape,  size, 
and  weight,  but  differ  in  different  kinds  of  bodies. 
The  actual  shape,  size,  and  weight  of  one  of  these 
particles  are  unknown,  but  the  relative  ^veight  of  the 
particles  of  different  bodies  is  known,  and  this  con- 
stitutes the  relative  u^eight  or  atomic  weight  of  the 
bodies.  This  theory  was  devised  and  framed  by 
Dalton,  in  order  to  explain  the  latvs  of  chemical 
combination. 


17.*  Define  an  atom  and  a  molecule. 

An  atom  is  the  smallest  quantity  of  an  element 
capable  of  existing  in  combination. 

A  molecule  is  the  smallest  quantity  of  a  substance 
capable  of  existing  in  a  free  state. 


18.  What  is  meant  by  combination  in  definite  and 
multiple  proportions  1   July^  1 845. 
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The  law  of  definite  or  of  constant  proportions  may 
be  thus  expressed : — 

The  same  substance  always  consists  of  the  same  ele- 
ments united  in  the  same  proportions. 

Thus,  for  example,  water  is  composed  of  hydrogen 
and  oxygen  in  the  proportion  of  two  atoms  of  hydrogen 
to  one  of  oxygen.  This  by  weight  makes  2  grammes 
or  grams,  etc,  of  hydrogen  to  16  grammes  or  grains, 
etc,  of  oxygen,  making  18  grammes  or  grains,  etc,  of 
water ;  and  these  elements  are  found  in  water  invari- 
ably in  the  same  identical  proportions  and  in  no  other. 
Again,  common  salt  always  contains  35*5  parts  by 
weight  of  chlorine  to  23  parts  by  weight  of  sodium ; 
and  vermilion  contains  32  parts  by  weight  of  sulphur 
to  200  of  mercury. 


19.  Illustrate  the  law  of  multiple  proportions  by  a 
series  of  examples,  including  compounds  of  carbon 
with  oxygen,  carbon  with  hydrogen,  sulphur  with 
oxygen,  nitrogen  with  oxygen.    June^  1865. 

State  the  doctrine  of  multiple  proportions,  and 
explain  it  by  examples.    July^  1844. 

A  body  capable  of  combining  with  another  in  several 
proportions^  those  several  proportions  bear  a  simple 
relation  to  each  other. 
(i.)  Thus,  take  for  example  the  compounds  of 
carboii  with  oxygen : — 
Carbonic  oxide, 

CO  .  .  12  of  C  with  16x1  of  O. 
Carbonic  dioxide, 

CO,  .  .  12  of  C  with  16x2  of  O,  or  32  of  O. 
Thus  the  oxygen  in  the  CO  and  CO^  stand  to  one 
another  as  i  :  2. 

(2.)  The  compounds  of  oarfoon  with  hydrogen, 
limiting  them  to  two : — 
Light  carburetted  hydrogen, 

CH4  .  .  4  of  H  with  12  X  I  of  C 
Heavy  carburetted  hydrogen, 

C3H4  .  .  4  of  H  with  12  X  2,  or  24  of  C. 
Thus  the  carbon  in  the  CH^  and  CjH^  stand  to  one 
another  as  i  :  2. 
(3.)  The  compounds  of  sulphur  with  oxygen  :— 
Sulphurous  dioxide, 

SO^  .  .  32  of  S  with  i6  X  2,  or  32  of  O. 
Sulphuric  trioxide, 

SO3  .  .  32  of  S  with  16  X  3,  or  48  of  O. 
Thus  the  oxygen  in  SOg  and  SO3  stand  to  one  another 
as  2  :  3. 

(4.)  The  compounds  of  nitrogen  with  oxygen: — 
Nitrous  oxide, 

NgO  .  .  28  of  N  with  16  X  I  of  O. 
Nitric  oxide, 

NgO, .  .  28  of  N  with  16  X  2,  or  32  of  0. 
Nitric  trioxide, 

NgOs  .  .  28  of  N  with  16  X  3,  or  48  of  O. 
Nitric  tetroxide, 

N2O4  .  .  28  of  N  with  16  X  4,  or  64  of  O. 
Nitric  pentoxide, 

N2O5  .  .  28  of  N  with  16x5,  or  80  of  O. 
Thus  the  oxygen  of  NgO,  NgOj,  NgOg,  N^O^,  N2O5, 
stand  to  each  other  as  i  :  2  :  3  :  4  :  5. 


20.  Explain  the  laws  of  combination  in  equivalent 
and  multiple  proportions.    July^  1855. 


The  law  of  multiple  proportions  has  been  expressed 
and  explained  in  the  previous  number. 

The  law  of  equivalent  proportions  may  be  expres^d 
thus : — 

If  tivo  bodies  combine  with  a  thirds  the  proportions 
in  which  they  combine  with  that  third  body  are 
multiples  of  the  proportions  in  which  they  may 
combine  with  each  other. 

That  is  to  say,  supposing  a  certain  weight  of  a  body 
A  combine  with  a  certain  weight  of  the  bodies  B,  C, 
D ;  then  if  B,  C,  D  unite  with  each  other,  they  will 
do  so  in  the  same  proportion  by  weight  as  that  in 
which  they  combine  with  A,  or  in  some  multiple  of 
that  proportion. 

Thus  I  part  of  hydrogen  combines  with  32  of 
sulphur  and  with  16  of  oxygen :  therefore,  when  sulphur 
and  oxygen  combine,  it  will  be  in  the  proportion  of 
32  :  16,  or  in  some  multiple  of  those  numbers. 


21.*  Express  the  law  of  moleeiflar  weights^  and 
give  an  example. 

The  combining  weight  of  a  compound  is  the  sum  of  the 
combining  weights  of  the  components. 

Thus  the  combining  weight  of  hydric  chloride  is 
36*5,  which  is  the  sum  of  the  combining  weight  of 
hydrogen  i,  and  that  of  chlorine  35*5. 

22.  Explain  what  is  understood  by  the  theory  of 
volumes,    fan,  i860. 

A  molecule  of  any  substance,  in  the  state  of  gas  or 
vapour,  occupies  the  same  volume  as  a  molecule,  or 
two  atoms,  of  hydrogen  does.  This  is  generally  ex- 
pressed by  saying  that  the  molecular  volume  of  a  gas  is 

2  w/x.,  or  I    ;    I 


The  chief  exceptions  are — 


NoO, 


2^2> 


N^O^ 


CD  to 


-+- 


CUO 


2^4» 


PCI5, 


H2SO 


4' 


-  + 


NH4CI, 


T 
+ 


• 


2  3.  ^^^lat  is  meant  by  the  expression  atomic  weight  f 
July,  1856. 

The  atomic  weights  of  the  dements  are  the  relative 
weights  in  which  the  elements  combine  with  one 
another,  whether  according  to  those  actual  propca:- 
tions,  or  multiples  of  those  proportions.  The  atomic 
weights  are  generally  referred  to  hydrogen,  which  as 
the  standard  is  assumed  to  have  the  atomic  weight 
of  I.  The  numbers  may  stand  for  grammes  or  grains, 
or  any  other  actual  weight,  as  circumstances  require. 

{To  be  continued) 
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IstTubble. 
2o  Treble. 


Bass. 


THE    CUCKOO'S    CALL. 


AllegreUo, 


Words  by  Geo&ge  Bennett. 
Music  by  T.  Crampton. 


I.     Up,   up,       'tis  the  call  of  the   cuckoo,  the  cuckoo,    To       her-ald  the    sea-son  we     love ; 

3.    'Tis   lit   -   tie  we  know  of   the    cuckoo,  the  cuckoo.   If  he  comes  from  the  east  or  the    west; 

3.    We  greet    the  first  call  of  the   cuckoo,  the  cuckoo,  Tho' we  heard  mau-y  birds  ere  be  came; 


Well  a - 
But  for 
O  -vcr 


-  -M — P — M ^- — M- 


KeyA. 

1st  Treble. 
2d  Treble. 
Bass. 


A. 

E.  t. 

i:8i 
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t,  :8,  :f, 
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|:8, 
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d  :d  :d 

in:d  :m 

8  :m:d.d 

f,  :f.  :f. 
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way    and     re  -  joice,  As      we      list      to      his   voice.  Gen 
thros-tle        or    lark.  Ne'er  so      eag  •  er      we    hark.  As 
mca  -  dow    and  vale,    His  sweet    wel  -  come  we    hail.    As 


tly     coo  •  ing     his    name  up       a   -    bove, 
we     do       for      the   bird     we     love     best, 
he   three  times    re  •  peats   his     own     name. 


I 
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'  Cue  -  koo ! 
•  Cue  -  koo  I 
'  Cue  -  koo  I 


cue  -  koo ! 
cue  -  koo ! 
cue  -  koo  I 


cue  •  koo ! 
cue  -  koo ! 
cue  -  koo  1 


cue  -  koo ! '  As     lone  -  ly      and    shy 
cue  -  koo ! '  We    prize 
cue  -  koo ! '  In      song 


as        a        do^'e. 
it        a  -  bove    all       the    rest 
we  would  ech  -  o        the    same. 
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f.  A./ 
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•  Cue  -  koo  I 
*Cuc.kool 
'Cue -koo! 
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cue  •  koo ! 
cue  -  koo  I 
cue  -  koo  I 


cue  -  koo ! 
cue  -  koo ! 
cue  -  koo  I 


cue  -  koo ! '  As  lone  -  ly  and  shy  as 
cue  -  koo  ! '  We  prize  it  a  -  bove  all 
cue  -  koo  ! '  In      song    we  would  ech  -  o 


a        dove, 
the     rest 
the    same. 
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*  Beautiful  Spring^  the  song  which  appeared  in  No.  i,  can  be  had  separately  at  6d.  per  doun^  post  free. 
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each, 
per  quire. 


6 
10 

9 

i)  per  doz. 

4}  each. 


11 


l^uptl  Ceaciier's  ^Examination  ((Questions. 

FEBRUARY  1881. 

CANDIDATES. 

Thrte  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

X.  What  should  be  given  for  5  cwt.  3  qrs.  10^  lbs.  of  tea, 
when  59}  lb&  are  worth  j^io,  8s.  3d.  ? 

2.  Ascertain  by  practice  the  value  of  2897  articles,  at  ;f  2,  X2s. 
9^.  each. 

3.  Find  the  cost  of  draining  a  field  of  58  acres  2  roods  when 
a  field  of  2  roods  24  poles  cost ;( 3,  3s.  6d. 

4.  What  is  the  dividend  on  ;^4975  at  3s.  4id.  in  the  £'i  and 
what  is  the  cost  of  5783  articles  at  ;( 14,  9s.  t\A,  each?  Add 
the  two  sums  together. 

5.  Find  the  value  of  a  piece  of  mahogany  18  feet  long,  i  ft. 
9  inches  deep,  and  x  ft.  4  inches  wide,  at  2s.  9id.  per  cubic 
foot 

FEMALES. 

1.  Make  out  a  bill  for  the  following : — 

J.    d, 
15  gross  of  penholders        at    o    9}  per  dozen. 
45  doz.     „   mkstands  tt     3 

75  reams  ,,   blotting  paper  „    o 
510     „      „    scribbling  „      „     o 
60  gross  ,,    pencils  „     i 

90  doz.    ,,    pen-knives        „     i 

2.  Find  the  cost  of  6x3882  articles  at  £\l^  3&  x^d.  each. 

3.  Find  the  value  of  X492i  cwt  at  ;f  15,  18s.  6d.  per  cwt. 

4.  What  will  be  the  price  of  189  yds.  o  ft  xi  in.  of  silk  at 
58.  3jd.  per  yard  ? 

Gnunixiar. 

1.  Point  out  and  parse  all  verbs  and  adjectives  in  the 
following : — 

'  'Tis  sweet  to  hear  the  sheep-dog's  honest  bark 

Bay  deep-mouthed  welcome  as  we  near  our  home ; 
'Tis  sweet  to  know  there  is  an  eye  will  mark 
Our  coming,  and  look  brighter  when  we  come.* 

Byron. 

2.  The  imperative  mood  can  only  be  used,  strictly  speaking, 
in  the  second  person.  Why  is  this?  How  is  an  imperative 
expressed  with  the  first  and  third  person  ? 

3.  When  is  the  plural  of  nouns  formed  by  simply  adding  s  ? 
In  what  cases  must  a  be  added?    Give  examples. 

Geogxaphy. 

X.  Mention  the  different  names  applied  to  inUis  and  narrow 
passages  of  water  on  the  coast  of  Great  Britain,  and  give  an 
example  of  the  use  of  each  of  them. 

2.  In  what  parts  of  Ireland  are  the  counties  of  Mayo,  Donegal, 
and  Wicklow?    Say  what  you  know  about  each  of  them. 

3.  Explain  the  following  statement,  and  show  that  it  is 
true: — 

'  There  is  a  siriking  differetict  bttweai  the  mountains  of  the 
Pennine  Chain  and  those  of  the  Cumbrian  Grout  in  almost  every 
respect — in  their  general  appearance^  in  the  character  of  their 
uenery,  the  numSer  and  site  of  their  lakes  and  rivers^  besides  the 
great  difference  which  is  expressed  by  the  words  Chain  attd  Group,^ 

Compositioxi. 

Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Petimanfthip. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Sheriffdom, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting, '  If  son  to 
Talbot,  die  at  Talbot's  foot.' 

Mnstc* 

A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Write  over  each  of  the  following  notes  its  pitch  name  (C, 
D,  Do,  Re,  or  other),  and  under  each  its  duration  name  (crotchet, 
quaver,  or  other)  : — 


2.  Follow  each  of  these  notes  by  its  corresponding  rest : — 


^^^^i^^i^ 


za: 


^^ 


3.  How  many  tones  and  semitones  are  found  in  a  major  scale, 
and  what  are  the  places  of  the  latter? 


ANSWERS.—CANDIDA  TES, 
Arithmetic. 

MALES. 

X.  59i  lbs. :  5  cwt  3  qrs.  \o\  lbs.  ::;fxo,  8s.  3d., 
or  XX9  half  lbs.  :  X309  half  lbs. ::  2499d. 

XX 

WIX  2499d.  ^  27^g^  ^  ^„^^  jos.  9d.  Ans. 


2. 


xos.  =  }  of jfx 
2s.  6d.  =  I  of  xos. 
3d.=^of2s.  6d. 
id.=TVof3d. 


£     J.    d, 
2897    o    o 

2 

15794    o    o  =valucof2897at;f2. 

1448  xo    o  =  „  xos. 

362    26=  „  2s.  6d. 

36    4    3  =  ..  3d. 

3    o    4j= 


>< 


ii 


£,  7643  X7     xl= value  of  2897  at  ;^2,  X2s.  9id, 


3.  2  ra  24  po.  :  58  ac.  2  ro. ::  £Zy  3s.  6d., 
or  X04  po.  :  9360  po. ::  762d. 


4.  (1) 


9360 X762d.  ^ gg^g^^ ^2g^^  xss.  Ans. 
104 

4975    o    o 


3s.  4d.  =  J  of  j£"x         829    3    4  =  dividend  on  ;f4975  at  3s.  4d. 


4d.=Aof3s.4d.      10    7    3J  = 


>> 


i> 


id. 


(2) 


{^  839  xo    7|=dividendon;^4975at3s.4id. 

£     J.     d, 
5783    o    o 

14 


23x32    o    o 
5783      o    o 


5s. 

6d. 
id. 


=  i    0f;fl 

\  oi£\ 

t  of4s. 
:Aof6d. 


80962    o  o  =cost  at  ;f  X4. 

X445  X5  o  =    „      5S. 

1x56  12  o  =    „      4S. 

X44  XX  6  =     „      6d. 

X2    o  xxi=     „      id. 


8372*  X9    5i=cost  at  ;£'X4,  9s.  6|d. 
839  xo    7i 


;£^i8456o  10    X  =two  sums  added  together. 

5.  x8  ft  X  I  ft.  9  in.  X  X  fl.  4  in. 

=  2i6in.X2X  Xx6 
=  72576  cubic  in. 
=  42  cubic  ft., 

and  42  ft.  at  2s.  9id.  per  ft.=  ;f5,  X7s.  3d.  An*?. 


FEMALES. 

s,     d,                         /,  d, 
I.            15  gross   at  o    9i  per  doz.  =     726 

45  doz.     at  3    6   each        =  94  xo  o 

75  reams  at  o  xo    per  quire  =3   62  xo  o 

5x0  reams  at  o    9         „        =  382  10  o 

60  cross  at  X     xi  per  doz.   =    40  xo  o 

90  doz.     at  X    4i  each        =   74    5  o 

Total  =;ff  66  X     7  6 
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2. 


613882    o    o 

17 

4297174    o    o 
613882     o    o 


2S,=^0f£l 

IS.  =  ^  of  2S. 

[^.=:}  of  IS. 


10435994  o  o=:cost  at  ;^17. 

61388  4  0=  „      2S. 

30694   2  0=   „    IS. 

3836  IS  3=     „     iH 


£  10531913     I     3=cost  at  ;f  17,  3s.  ijd. 


£ 

s. 

d. 

1492 

0 

0 

15 

7460 

0 

0 

1492 

0 

0 

22380    0 

0  =  value  at  £1$  each. 

I0S.=j0f;fl 

746    0 

0  =        „         lOS.      „ 

5s.  =  J  of  lOS. 
2s.6d.=J  of  5s. 

373    0 
186  10 

0   =         n         5s.         »i 

0  =      ,,       2s.  6d.  each. 

is.=tof  5s. 
JofjfiS,  18s.  6d. 

74  12 
13  18 

0   =         „         IS.              „ 

8J=  value  off  cwt. 

;f  13774 

^    0     8i: 

£ 
0 

5 

d, 

3iX9 
10 

2 

12 

8JX8 
10 

26 

2 
21 

7 

7 
I 

I 

1* 

8i= value  of  1492}  at  £1$,  i8s.  6d. 


9in.=iof  lyd. 
I  in.  =5  of  9  in. 
I  in.  =:^  of  9  in. 


49  16    2i      =valueofi89yds.  atss.  3^. 
I     3IJ  =      »  9  in. 

If  3^=      ..  I  in. 


It 


ilh  = 


I  in. 


;f  49  17    9i  til=valueof  189  yds.  ii  in.  at  5s.  3jd. 


Grammar. 

I.  is — irr^.  incomplete  verb  am,  was,  beeft,  pres.  ind.  3d  pers. 

sing.  agr.  with  subj.  U. 
sweet — adj.  qual.  it, 

to  hear — irreg.  trans,  verb  hear,  heard,  heard,  pres.  inf. 
sheep — noun  used  as  adj.  qual.  dog. 
honest — adj.  quaL  bark, 

bay — reg.  trails,  verb  pres.  inf.  {to  omitted  afkcr  hear),        • 
denp-mouthed—adj.  qual.  weUome, 
near—Ttg.  trans,   verb  pres.  ind.  ist  pers.   plu.  agr.  with 

subj.  we, 
our — pronom.  adj.  qual.  home, 
is — (same  as  before).' 
sweet — (same  as  before). 

to  know — irreg.  trans,  verb  kttow,  knew,  knottm,  pres.  inf. 
is — irreg.  incomplete  verb,  etc  agr.  with  subj.  eye, 
will  mark — reg.  trans,  verb,  future  ind.  3d  pers.  sing.  agr. 

with  subj.  which, 
lour — ^pronom.  poss.  adj.  qual.  coming, 
(will)  look — ^reg.  intrans.  verb,  future  ind.  3d  pers.  sing.  agr. 

with  subj.  7vkich, 
brighter — adj.  with  some  adverbial  force  qual.  eye, 
come — ^irreg.  intrans.  verb  come,  came,  come,  pres,  ind.  ist 

pers.  plu.  agr.  with  subj.  we, 

2.  When  we  address  persons  directly,  we  use  the  second 
person ;  and  since  a  direct  command  is  equivalent  to  an  address, 
therefore  strictly  speaking  the  imperative  mood  can  only  be  used 
in  the  second  person. 

The^j/  and  third  person  of  the  imperative  may  be  expressed 
by  means  of  let  and  an  infinitive,  as,  Let  me  go  ;  Let  him  come. 

3.  The  plural  of  nouns  is  generally  formed  by  adding  s  to  the 
singular,  but  es  must  be  added  when  the  singular  ends  in  s,  x, 
sh,  ch  soft,  9,  or  o  preceded  by  a  consonant  (with  few  exceptions), 
as  lass,  lasses ;  brushy  brushes;  match,  matches ;  topaz,  topazes ; 
fox,  foxes ;  hero,  heroes.  Nouns  ending  in  y,  preceded  by  a 
consonant  or  by  «,  change  y  into  1  and  add  es,  as  lady,  ladies ; 


soliloquy,  soliloquies.     Some  nouns  ending  vaf  ox  fe  change  the 
fox  ft  mto  vts,  as  loaf,  loaves;  life,  lives. 

Geography. 

1.  The  different  names  given  to  openings  in  the  land  on  the 
coasts  of  Great  Britain  and  Ireland  are  : — 

Frith — as  Frith  of  Clyde,  separating  Ayr  and  Renfrew  from 

Bute,  Argyle,  and  Dumbarton. 
Mouth — ^as  Mouth  of  the  Thames,  between  Essex  and  Kent 
Bay — Cardigan  Bay,  west  of  Cardigan  and  Merioneth. 
Zjoch — Loch  Ryan,  north-west  of  Wigtownshire. 
Lough — Lough  Swilly,  north  of  Don^aL 
Hc^bour  —  Waterford    Harbour,    between    Wexford    and 

Waterford. 
Haven—^A  Milford  Haven,  west  of  Pembroke. 
River — ^in  the  case  of  Kenmare  river,  west  of  Kerry. 
Names  given  to  narrow  passages  of  water : — 

Channel— zs  North  Channd,  between  Scotland  and  Ireland, 
Strait — Straits  of  Dover,  between  Kent  and  France. 
Sound—SQ}mA  of  Mull,  between  Mull  and  Argyle. 
A3^/<?— Kyles  of  Bute,  between  Bute  and  Ai|;yle. 
Peculiar  are— (i)  The  Narrows  of  Skye.     (2)   The  Pentland 

FrUh, 

2.  Mayo,  a  maritime  county  in  west  of  Ireland  and  north-west 
Qomer  of  the  province  of  Connaught,  bounded  on  west  and  north 
by  the  Atlantic.  Its  county  town  is  Castlebar.  The  county  is 
traversed  by  a  range  of  mountains,  but  there  is  a  great  vane^ 
of  surface.  The  coast  is  much  indented  by  bays.  Loch  Mask 
is  now  memorable  as  being  close  to  the  estate  of  Captain 
Boycott,  who  had  to  be  protected  by  the  Government,  1880. 

Donegal,  a  maritime  county  in  the  north  of  Ireland,  bounded 
on  west  and  north  by  the  Atlantic.  It  occupies  the  north-west 
comer  of  the  province  of  Ulster.  It  has  a  mountainous  and 
boggy  surface.  The  coast  is  much  broken  by  inlets,  the  chief 
being  Loughs  Foyle,  Swilly,  and  Donegal  Bay,  There  are  many 
unimportant  rivers,  the  chief  being  the  Foyle  and  the  Swilly. 
The  county  town  is  Lifford,  Many  of  the  population  work  at 
muslin- weaving. 

IVicklow,  a  maritime  county  of  Ireland,  bounded  on  the  south 
by  the  Atlantic,  and  east  by  the  Irish  Sea.  It  lies  in  the  south- 
,  east  comer  of  Leinster  province,  and  is  one  of  the  most  picturesque 
counties  in  the  country.  It  is  very  mountainous.  The  principal 
rivers  are  the  Liffey  and  the  Slaney,  The  pursuits  of  the  people 
are  chiefly  agricultural.     Wicklow  is  the  county  town. 

3.  The  general  appearance  of  the  Pennine  Chain  and  of  the 
Cumbrian  Group  forms  a  striking  contrast  The  former  consists 
of  a  chain  of  rounded  hills  or  moors  extending  for  two  hundred 
miles,  and  ending  with  the  picturesque  group  of  the  Peak  in 
Derby.  The  latter  consists  of  a  small,  compact,  circular  mass 
of  mountains  having  a  more  rugged  aspect  than  the  hills  in  any 
other  part  of  England.  The  Pennines  nave  no  lakes,  but  fiiey 
give  rise  to  many  considerable  rivers,  such  as  the  Tyne,  the 
Wear,  the  Tecs,  the  numerous  branches  of  the  Yorkshire  Onse, 
all  flowing  easterly,  and  the  Mersey  flowing  west.  On  the 
other  hand,  the  Cumbrian  Mountains  give  rise  to  a  few  unim- 
portant streams,  of  which  the  Derwent  and  Eden  are  alone 
worthy  of  notice ;  but  in  their  narrow  valleys  lies  a  series  of  the 
most  beautiful  lakes,  the  chief  being  Keswick  Lake,  Winder- 
mere, and  Ulleswater.  From  this  fact  the  region  takes  the 
name  of  the  Lake  District. 


Music. 


I. 


i 


— ^ — 

Minim. 


I 


X 


F 


1^^^^ 


Crotchet.        Semibreve.        Semiquaver.      Quaw. 


2. 


1 


m     v 


r^-^^  iiH8-i-J 


3.  Five  tones  and  two  semitones  ;  the  latter  are  placed  between 
the  third  and  fourth  and  seventh  and  eighth  notes  of  the  scale. 


FIRST  YEAR. 

Pupil-Teachers  at  end  of  Fixst  Year. 

Three  hours  and  a  half  allowed. 

Antfainotic* 

MALES. 

1.  Express  £\,  4s.  lojd.  as  the  decimal  of  £2,  19s.  8d. 

2.  Add  together  2i  acres  7)  roods  ff  poles  and  25^  yards, 
and  find  the  value  of  the  whole  at  5  '25  shillings  per  square  yard* 
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3.  Subtract  I  IS.  9d.  from  the  sum  of  }  of  a  guinea,  {\^  and 
^  of  5s.,  and  express  the  xesult  as  the  fractioi^,  vulgar  and 
dedmaly  oi  £1,  5s.  od. 

4.  What  (unproper)  fraction  taken  from  3^  of  |  will  leave 
-00^7 

5.  Find  the  value  of  2*425  of  5  cwt.  3  qrs.  16  lbs.,  at  £$  per 
ton.     Answer  to  decimals  of  a  penny. 

FEMALES. 

1.  A  bankrupt's  debts  amount  to  jf  2000^  and  his  property  to 
£77S  ;  what  will  each  of  his  creditors  lose  in  the  pound  ? 

2.  In  what  time  ought  10  men  to  perform  the  same  work, 
which  5  men  and  5  bojrs  can  do  in  15  days,  it  being  given  that 
3  men  can  perform  the  same  amount  of  work  as  5  boys  ? 

3.  If  100  horses  consume  a  stack  of  hay  20  ft.  long,  11  ft.  3 
in.  broad,  and  31  ft.  6  in.  high  in  9  days  ;  how  long  will  a  stack 
18  ft.  long,  5  ft.  broad,  and  14  ft.  high  supply  80  horses? 

4.  find  the  cost  of  one  mxUion  five  hundred  and  ninety-two 
thousand  four  hundred  and  forty-eight  articles  at  £iJ4,  is. 
io|d.  each. 

Gnunniar. 

1.  Parse  all  the  pronouns  in  the  following : — 

'  That  face  is  thine  :  thine  own  sweet  smile  I  see, 
The  same  that  oft  in  childhood  solaced  me.' — Cowper. 

2.  Give  examples  of  adverbs  which  are  followed  by  the  dative 
case.' 

3.  Relative  pronouns  are  said  to  have  a  twofold  use — (i)  to 
limit  and  define  the  antecedent ;  (2)  to  introduce  some  additional 
statement,  when  the  principal  sentence  is  complete  already. 
Give  examples  of  each  use. 

Geogn4>h7. 

Answer  Question  i  or  Question  3,  no/  both. 

1.  In  what  parts  of  Ireland  are  the  counties  of  Mayo,  Don^al, 
and  Wicklow  ?    Say  what  you  know  about  each  of  them. 

2.  Which  of  the  European  capitals  are  also  seaports  ?  Draw 
little  sketch-maps  of  the  adjoining  coaits,  showing  the  position 
of  each  of  them. 

3«  Describe  the  course  of  a  traveller,  coming  down  the  Seine 
from  Paris,  then  sailing  along  the  coast  to  the  mouth  of  the 
Rhine^  and  going  up  the  Rhine  as  far  as  the  Lake  of  Constance. 

History. 

1.  Give  the  dates  of  the  Coronation  of  Egbert,  the  Accession 
of  Canute,  and  the  Battle  of  Hastings. 

2.  Write  down  the  list  of  English  kings  from  Edwaid  lii.  to 
Henry  vii.,  with  dates. 

3.  What  sovereigns  occupied  the  throne  between  1660  and 
1727?    Tell  their  dates. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Sheriffdom. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  If  son 
to  Talboi,  dieai  TalMsfoot,* 

Composttion. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  tiie  Inspector. 

Music. 

A  quarter  of  an  hour  allcnvcdfor  this  paper, 

I.  Write  in  (<z)  the  scale  of  F  {Fa\  and  in  {b)  the  scale  of  G 
KSot),  placing  a  sharp  or  a  flat  before  each  note  requiring  one. 
Mark  the  places  of  the  semitones. 


i 


I 


I 


2.  Place  its  third  over  (a),  its  fifth  over  (^),  its  fourth  over  (f), 
its  second  over  (rf)»  and  its  seventh  over  {e), 

(a)  Kb)  .  if)  (d)  W 


I       ^    HE 


3.  How  many  minims  are  equal  (in  length)  to  one  semibreve  ? 
crotchets        ..  .•  one  minim  ? 

a  dotted  minim? 


n 


quavers 


•» 


S9 


ANSWERS.-^FIRST  YEAR. 
Arithmetic. 

MALES. 

j23I9    8      3824farthmgs 

2.     2{  ac.  =12705  yds. 
74  ro.  =  9196    „ 

Spo.  =       II    „ 
yds.=      2SJ„ 

2 1937 J  sq.  yds,  at  5'2Ss.  or  5s.  3d. 
2i937i 


5s.=Jof;fi 
3d.=^of  5s. 
iofss.  3d.= 


5484    5    o  value  at  5s.  per  yd. 

274    4    3     >f     »3<1*    M 
o    I   .3i  i»    of  J  yd.  atss.  3d. 


j6S7S8  10    61  value  of  21937^  yds. 

s,    d. 
^guinea—  4    8 

£\^  7    6 
lof58.=  o    7J 


12    9i 
II    9 


I    0}= difference. 

Now,  reducing  is.  o^.  to  the  fraction,  vulgar  and  decimal,  of 
;£*!,  5s.,  we  have 

=decimal  fraction  *Q4i<t. 


4.  This  question  can  take  the  form  (3^  of  } —  *oo$),  or 
^26x2      I  \    5200      21  _5i79 

7X3"  100/      2100     2I00~2I00' 


(^ 


S.  2*425=?^=??. 
"*    "^  1000  40 

5  cwt.  3  qrs.  16  lbs.  =660  lbs. ; 
•  '•  |^of66olbs.=il6ooilfa«., 

and  I  ton=:2240  lbs. 
So  2240  lbs.  :  i6ooi  : :  ^5, 

'■^§5^  =  ^^^=^3,  IIS.  5-4io?i4285d.  Ans. 


FEMALES. 

1.  The  creditors  lose  ;f  2000— ;f  775,  or  ;f  1225  ; 
.  if  £\^^^  be  lost  on  £vxo^ 

-I225 


'2000 


will  be  lost  on  £i^  or  12s.  3d.  Ans. 


2.  Since  3  men =5  boys, 

.  •.  5  men  +  S  boys=8  men. 

So  10  men  :  8  men  : :  15  days  :  12  days.  Ans. 

3.  80  horses  :  100  horses  : :  9  days. 
20  feet      :  18  feet. 

135  in.      :  60  in. 
375  in.      :  168  in. 

100  X  18  X  60  X  168  X  o  days 

8OX20X135X-378-"  =^^^y'-  ^"'• 

4.  1592448 

174 


6369792 
I I 1471^6 
1592448 


I277085952    o=value  at  ;f  174- 
IS.  8d.=iVof  j^i      I      132704    o=>        „     IS.  8d. 
2d,=Vff  „  IS.  8d.         13270    8=        ,,    2d. 
id.=i    n  2d.      1  3317  12=        „     Jd. 


;f  277235244    0= value  of  whole. 
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Gnunmar. 

I.  7>5iii^— pcrs.  pron.  2d  pers.  fem.  (?)  sing,  attrib.  \oface. 
thine  awn  {=thy  own)^  pronom.  poss.  adj.  qual.  snuU, 
I — 1st  pers.  pron.  masc.  (agr.  with  Cowper)^  sing.  nom.  subj. 

oisee, 
that — simple  rel.  pron.  antecedent  smile,  neul.  sing.  nom. 

subj.  oi  solaced, 
me — 1st  pers.  pron.  misc.  (agr.  with  Cowper\  sing.  obj.  of 

soliaeed. 
/i^x/jm^= demonstrative  pron.  agr.  with  smile, 

2,  The  following  words  (by  some  considered  prepositions) 
may  be  classed  as  adverbs  followed  by  the  dative  case — that  is, 
objective  governed  by  to  understood : — ^Vig^h,  near,  next,  opposite, 
like,  unlike. 

Examples. 

He  overtook  me  nigh  (or  near)  the  church. 
You  acted  like  (or  unlike)  yourself. 
You  stand  next  (or  opposite)  me. 

3.  The  following  are  examples  of  relative  pronouns  limiting 
and  defining  the  antecedent : — *  That  is  the  man  who  spoke  to  vie 
yesterday,*  'The  house  that  (or  which)  he  built  still  remains,* 
The  clauses  in  italics  are  adjective  clauses,  the  one  beginning 
with  who  defining  the  man,  and  that  beginning  with  theU  or 
which  defining  the  house. 

In  the  following  examples  the  relatives  connect  co-ordinate 
sentences  : — '  I  met  the  guard  who  (=  ami  he)  told  me  there  had 
been  an  accident.  *  '  At  school  I  studied  geometry,  which  (=  and 
U)  I  found  useful  in  alter  lift.' 

Geography. 

1.  See  same  question  answered  in  CandidcUes*  Paper  of  this 
number, 

2.  The  following  European  capitals  are  also  seaports  : — Lon- 
don, Dublin,  Lisbon^  Amsterdam,  Copenhagen,  Stockholm,  St, 
Petersburg,  Constantinople,  Christiania, 

3.  A  traveller  beginning  at  Paris  and  coming  down  the  Seine 
would  pass  Versail&,  a  short  distance  from  the  river  on  the  south 
bank,  then  Rouen,  a  cathedral  city,  and  reach  Havre  at  the 
mouth  of  the  river.  His  course  would  now  turn  northwards 
through  the  English  Channel,  passing  Dieppe,  Abbeville,  and 
Boulogne  W\i\i  its  many  English  residents.  In  going  through 
the  Straits  of  Dover,  he  would  have  Calais,  so  long  possessed  by 
England,  on  his  right,  and  Dover  on  his  left.  Now  skirting  the 
coast  of  Belgium,  he  would  pass  the  seaport  of  Ostend,  and 
reach  the  coast  of  Holland.  Threading  one  of  the  many  pas- 
sages made  by  the  islands  at  the  mouth  of  the  Rhine,  he  would 
enter  one  of  the  arms  of  its  Delta,  and  traverse  Holland,  and 
on  reaching  the  Prussian  frontier,  he  would  sail  into  the  main 
stream  past  Diisseldorf,  Cologne,  famed  for  its  perfume  and  its 
beautiful  cathedral,  Bonn,  with  a  university,  and  Coblentt, 
opposite  the  famous  Ehrenbreiistein,  From  Coblentz  to  Mayeiue, 
he  would  enjoy  the  most  magnificent  scenery  on  the  river. 
From  Mayence  to  Mannheim,  the  scenery  would  also  be  much 
admired,  and  on  the  next  stage  he  would  pass  the  town  of 
Spires,  noted  for  the  Diet  (1529),  and  Strasburg,  with  its  won- 
derful clock  and  cathedral.  On  reaching  BasU  on  the  borders 
of  Switzerland,  he  would  find  his  course  lay  eastwards  to 
Schaffhausen  with  the  falls  of  the  Rhme,  and  soon  afterwards 
end  his  journey  at  Lake  Constattce, 

History. 


A.D. 

I. 

Coronation  of  Egbert, 

,as 

king  of  England,  827 

Accession  of  Canute, 

1017 

Battle  of  Hastings, 

1066 

2. 

Edward  in. 

began  to 

reign. 

1327 

Richard  II. 

If 

» 

1377 

Henry  iv. 

f> 

II 

1399 

Henry  v. 

i> 

II 

1413 

Henry  vi. 

>» 

II 

1422 

Edward  iv. 

»> 

II 

146 1 

Edward  v. 

»t 

II 

1483 

Richard  ill. 

»» 
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1483 

Henry  vii. 

>> 

If 

1485 

3- 

Charles  li. 

II 

11 

1660 

James  11. 

II 

II 

1685 

William  ill. 

and  Mary  il 

.  began  to 

reign 

1689 

Anne 

1702 

George  I. 

1714-27 

3.  How  many  minims  are  equal  (in  length)  to  one  semibreve  ? 

(twoX 

How  many  crotchets  are  equal  (in  length)  to  one  minim?  (two). 

How  many  quavers  are  equal  (in  length)  to  a  dotted  minim  ? 
(six). 


SECOND  YEAR. 

Pupil  TeaohesB  at  end  of  Second  Year,  if  apprenticed  on,  or 
after,  1st  May  1878;  and  Pupil  Teachers  at  end  of  Third  Year» 
if  apprenticed  before  that  <Ubte. 

FIRST  PAPER. 
7%(V  hours  and  a  half  allowed. 
Arithmetic. 

MALES. 

1.  What  would  be  the  simple  interest,  and  amount,  of  £tSO, 
for  6  years  and  10  months  at  4  per  cent  ? 

2.  If  ^^325675  produces  at  simple  interest  for  3'^  years 
;f  651*35,  what  is  the  rate  of  interest  per  cent  per  annum  ? 

3.  A  train  starts  from  London  at  9  A.M.,  and  reaches  Derby 
130  miles  distant  at  12.15  p.m.  ^  second  train  starts  from 
London  for  Derby  at  iai5  A.M.,  and  travels  166  yds.  per 
minute  faster  than  the  6rst  At  what  time  will  the  latter  train 
arrive  ?    Answer  to  fraction  of  a  minute, 

4.  The  ipterest  on  a  sum  of  money  oomes  to  ;^202'5  in  12 
years  at  4*5  per  cent,  simple  interest ;  required  the  thousandth 
part  of  the  principal. 

5.  If  I  buy  a  horse  with  *jl  of  my  money,  and  sell  it  again 
so  as  to  gain  15  per  cent  I  now  invest  all  but  15s.  of  what  I 
got  for  the  horse  in  3  cows,  one  of  which  dying,  I  sell  the 
remaining  two  for  £^,  thus  losing  20  per  cent.  How  much 
had  I  before  buying  the  horse  ? 

FEMALES. 

I.  Simplify  the  following  : — 


(*) 


12    5     8    30 

17?-* -7|. 
3     S        6 


CI       III      2A,      I  2 

2.  By  how  much  does  the  sum  of  ^^,    —t  -^,  -,  and  - 

75    "5°    25    2  3 

fall  short  of  4? 

3.  Divide  £2,  13s.  8d.  among  7  men,  5  women,  and  17  boys, 
giving  each  woman  -  of  each  man's  share,  and  each  boy  -  of 

each  woman's  share. 

4.  By  selling  an  acre  of  land  for  60  guineas,  I  gained  -^  of 

what  it  cost  me ;  what  did  it  cost  me  ? 

Grammar. 

1.  '  Before  a  novice  can  commence  the  study  of  any  science, 
he  must  make  himself  acquainted  with  the  tenns  employed  in 
that  science.* 

{a)  Point  out  the  principal  and  adverbial  sentence  in  the 
above,  and  show  why  each  is  so  called. 

{b)  Mention  other  kinds  of  subordinate  sentences  besides 
adverbial,  and  give  an  example  of  each. 

{c)  Point  out,  and  carefully  parse,  the  participles  and  auxiliary 
verbs  in  the  above. 

2.  What  are  causal  conjunctions  ?  Why  are  they  so  called  ? 
Give  examples. 

Geography. 

I.  Describe  the  course  of  a  traveller,  coming  down  the  Seine 
from  Paris,  then  sailing  along  the  coast  to  the  mouth  of  the 
Rhine,  and  going  up  the  Rhine  as  far  as  the  Lake  of  Constance. 
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2.  Give  notes  of  a  lesson  on  Australia  under  these  heads  : — 
(a)  Position,  shape,  size. 
\b)  British  settlements  and  chief  towns, 
(f )  History  of  these  settlements,  with  dates. 
{d)  Reason  why  they  are  all  on  the  coast. 
\e)  Qimate  and  productions. 

Illustrate  by  a  map,  and  refer  to  the  map  at  each  point  of 
your  lesson. 
N.B. — No  Introduction. 


SECOND  PAPER. 
One  hour  aiicwtdfor  Females^  two  and  a  half  for  Males, 

Histoiy. 

1.  Upon  the  death  of  Edward  the  Confessor,  who  was  the 
next  heir  to  the  crown?  What  other  claimants  were  there? 
Discuss  their  respective  claims. 

2.  How  did  Henry  I.  come  to  the  throne  ?  Give  the  name 
and  descent  of  his  Queen. 

3.  Who  was  Henry  the  Fifth's  Queen  ?  What  second  marriage 
did  she  make,  and  what  line  of  sovereigns  descended  from  it  ? 

Penmanship. 

Write,  in  laige  hand,  as  a  specimen  of  copy-setting,  the 
word  Sheriffdom, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *Jf  son 
to  Talbot,  die  at  Talbot's  foot: 

Composition. 
Write  full  notes  of  a  lesson  on  the  Sun, 

Euclid. 

[All  generally-understood  abbreviations  for  words  may  lie  used, 
but  no  symbols  of  operation  such  as  — ,  -f-,  X  are  admissible.] 

1.  If  two  angles  of  a  triangle  be  equal  to  each  other,  the  siaes 
also  which  subtend,  or  are  opposite  to  the  equal  angles,  shall 
be  eoual  to  one  another. 

Wnat  is  a  corollary  ?    Give  the  corollary  to  this  proposition. 

2.  If  from  the  ends  of  a  side  of  a  triangle  there  be  drawn  two 
straight  lines  to  a  point  within  the  triangle,  these  shall  be  less  than 
the  other  two  sides  of  the  triangle,  but  shall  contain  a  greater  angle. 

What  is  the  construction  in  this  proposition  ? 

Music. 

A  quarter  of  an  hour  cd lowed  for  this  paper, 

I.  Write,  under  each  of  the  following,  the  name  and  quality 
(major,  perfect,  or  other)  of  the  interval  it  forms  : — 


* 


•9^ 


JSZL 


I 


\ — a  A 


^^ 


2.  Divide  (by  bars)  the  notes  in  {a)  into  measures  of  conmion 
time ;  those  in  (b)  into  measures  of  triple. 


3.  Write  in  (tf)  the  signature  of  G  (5^/),  i"  (*)  that  of  F  (Fa), 
in  (c)  that  of  D  (Re),  and  in  (d)  that  of  Bb  (Se), 

{a)  {b)  [c) 


t 


1 


(rf) 


I 


I 


ANSWEHS.—SECOND  YEAR. 
Arithmetic. 

MALES. 

1,  Interest  of  £,\^o  for  6  yrs.  lo  mos.  at  4  p.  c. 

^,fl50X6iX4^^       Interest. 

100  ^ 

.'.  ;f  150+41  =;fi9i.  Amount. 

2.  j^325675;;tioo::;f6si-35. 

3}  yrs.  :  I  yr. 

^5'-3SX  100X3  ^  ^ L?5f  5  =  ^6  p.  e.  Ans. 


3.  First  train  goes  130  miles  in  3  hours  15  minutes, 
„  228S00  yards  in  195  minutes, 

228800 


yards  in  I  minute, 


.*.  second  train  goes  1 173  J  yds.  -f- 166  yds.  or  1339}  yds.  per  min. 
and  .*.  1339!  yards  :  228800  yards ::  i  minute. 

686400  X I       ,*^i67o     .     .         *  1     -,  .,^1670 

—^—~—  =  170 — *~  mmutes  =  2  hours  50 — '— . 

4018  2009  2009 

The  second  train  will  therefore  reach  Derby  at  5 — '—  min.  past  1. 

4.  ;f4'S  :;f202S::;fioo. 
12  yrs.  :  i  yr. 

;£looX  2025  _  . 

4-5>02~""'^^^^- 

loooth  part  of  ;f375  =  ^^-375  =  7s.  6d.  An?. 

5.  By  selling  the  two  cows  for  ;f  96,  he  lust  20  p.  c. 
.*.  to  find  prime  cost  of  the  three,  state  thus  : — 

As  80  :  96 ::  ;^ioo  :  ;f  120, 

.*.  /^I20,  15s.  =  selling  price'of  the  horse. 
To  find  buying  price  of  the  horse,  state  : — 

As  jf  115  :  £\^o,  15s.  ::;f  100  :  prime  cost  of  horse. 


;f  120,  15s.  X  100  _ 
"5 


;fio5. 


And  ;i'i05  = '%  of  his  original  money, 

or  ;tio5  X I  =  ;ti89.  Ans. 


F£MAL£S. 


I.  (a) 


+  3_|.4+6  ^_i+3+i  +  i=,4.  Ans. 


;f32S6  75X10 


32567  s 


I2-5-830     2-s'2S        5 

\    3     5        67     V  '30     30      '30/ 
=  /,6??-7?5\  =  9l.  Ans. 

V    30      30/      30 

2.  The  question  may  be  written  thus : — 

4_(5!  +  13i  +  24  +  i  +  2X 
V75      150  '  25   '  2  '  3/ 
__         /102  +  13H- 144  +  75  + IOO\ 
-^•"V TTo ) 

=  4-5i?  =  4-3L7  =  .8.  Ans. 
150      ^      •'25      25 

3.  If  a  man  gets  i  share,    7  men       gel  7    shares. 
Then  a  woman   ,,    §     „       5  women  „   3}      „ 

And  a  boy    „    j     „      17  boys       „    74      „ 

vj\  shares  altogether  \ 
.-.  every  man  gets  ^^>  '3^.  8d.  ^  644^-  X_9  ^  3^^  ^ns. 

\^\  loi 

Every  ii^man  gets  |  of  3s.,  or  2s.  Ans. 
Every  boy  gets  |  of  2s.,  or  is.  4d.  Ans. 

4.  Here  the  selling  price  of  the  acre  is  -  of  the  prime  cost ; 
.*.  the  prime  cost  =:  60  guineas  X  •'^,  or  39  guinea^.  Ans. 

Grammar. 

I.  (d)  '  He  must  make  himself  acquainted  with  the  terms  em^ 
ployed  in  that  science*  is  the  principal  sentence,  because  it 
contains  the  principal  predicate  or  main  proposition ;  and 
*  before  a  novice  can  commenee  the  study  of  any  science  *  is  the 
adverbial  sentence,  modifying  the  principal  predicate  like  a 
simple  adverb  of  time, 

(i)  The  other  kinds  of  subordinate  sentences  are:  —  mmn 

sentences,  which  stand  in  the  place  of  the  mnin,  as,  He  answered, 

^  I  know  not  the  man;*  adjective  sentences^  which  do  the  work 

of  the  adjective,  as.  The  boy  that  neglected  his  work  was  punished. 

{c)  Acquainted  urtM— complete  participle,  belonging  to  him- 

self,  from  the  compound  verb  to  acquednt  with, 

employed — complete  part,  belonging  to  terms,  from  the 

trans,  verb  to  employ, 
must — verb,  auxiliary,  ind.  mood,  pres.  tense  (defect,  in 

past),  3d  pers.  smg.  agr.  with  he, 
can — ^verb,  auxiliary,  ind.  pres.  (past  tense  could),  3d  pers. 
sing.  agr.  with  novice. 
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(</)  BecoMU^  ikirtfirty  fir^,  tinee^  whereas^  seeing  that,  in 
order  that,  that,  Ust,  are  called  carnal  conjunctions^  because  they 
denote  a  cause  or  reason. 

Examples, — He  will  succeed  because  he  is  in  earnest.  Do  as 
you  are  XxA^for  much  depends  upon  it  Since  you  desire  it,  I 
^vill  look  into  the  matter.  As  we  are  at  leisure,  let  us  see  all 
we  can. 

Gco^r&phy* 

1.  See  same  question  answered  ufider  ^ First  Year*  in  this 
number  of  Magazine. 

2.  Notes  of  Lesson  on  Australia. 

{a)  Position.— Between  lo*  40'  and  39*  12'  s.  lat,  and 
between  113°  and  I53«»  39'  e.  long.  ^>StfAp.— Trapezoidal  or  of 
an  irregular  onion  form.  Size. — 2500  miles  from  e.  to  w., 
1970  miles  from  n.  to  s.,  area  about  3,000,000  square  miles,  or 
^  less  than  Europe. 

{b)  British  settlements  and  chief  towns : — 

New  South  Wales,      ,        Sydney,  Newcastle,  Bathurst. 

Victoria,     ,        .        ,        Melbourne,  Geelong,  Ballarat. 

S.  Australia,       .        .        Adelaide,  Kooringa. 

W.  Australia,      .        .         Perth,  Frcemantle. 

Queensland,        •        •        Brisbane,  Ipswich,  Rockhampton. 

{c)  New  South  Wales— ^sxi  named  by  Cook— founded  1788— 
a  penal  settlement  at  first — ceased  to  be  such  1840— new  life 
given  to  colony  after  discovery  of  gold  1851.  KirA^rw— settled 
1835— first  called  Australia  Felix — colonists  came  from  Tas- 
mania— discovery  of  gold  caused  a  great  influx  of  adventurers — 
soon  became  the  foremost  of  Australian  colonies.  S.  Australia 
—proclaimed  a  colony  1839— suffered  much  from  over-specula- 
tion— assisted  by  Home  Government— discovery  of  copper 
mines  at  Burra-Burra  hastened  its  prosperity.  IV,  Australia— 
settled  1829— called  first  Swan  River  Settlement— from  various 
causes  has  not  been  so  prosperous  as  the  other  colonies. 
^M^^/u/avMT- proclaimed  a  colony  1859— formerly  part  of  New 
South  Wales,  and  called  Moreton  Bay  Settlement 

(d)  The  mountain  ranges  of  Australia  are  all  on  or  near  the 
coast,  and  this  fact  combined  with  the  impassable  character  of 
these  chains,  and  the  uninviting  nature  of  the  interior,  caused 
the  settlements  to  be  founded  along  the  seaboard,  where  there 
are  many  rivers  and  general  fertility. 

[i)  Its  seasons  the  reverse  of  ours— being  nearer  the  equator 
than  Great  Britain,  its  temperature  is  mudi  higher — ^monsoons 
blow  in  the  northern  half — westerly  winds  prevail  in  south — 
speaking  geneiallv,  the  settled  districts  are  dry  and  healthy— in 
New  South  Wales,  Victoria,  and  S.  Australia,  these  three 
peculiarities  may  be  noted  :  (i)  long  droughts,  very  destructive  ; 

(2)  hot  winds,  blowing  firom  the  interior ;  (3)  sudden  transition 
from  heat  to  cold.  Productions. — Gold,tcopper,  wool,  tallow — 
land  better  suited  for  pasture  than  tillage — vegetation  goes  on 
all  the  year,  and  is  peculiar,  consisting  chiefly  of  gum  trees, 
acacias,  and  heaths — food  plants  of  Europe  have  been  intro- 
duced— ^native  animals  nearly  all  pouched— ^^.  Kangaroo — ^re- 
markable birds  are  lyre-bird,  emu,  and  black  swan. 

History. 

1.  On  the  death  of  Edward  the  Confessor,  three  claimants 
for  the  throne  arose,  namely  : — (1)  Edgar  Atheling,  the  grandson 
of  Edmund  Ironside,  who  by  right  of  hereditary  succession  was 
the  next  heir  to  the  crown.  (2)  Harold  ir.,  who  was  chosen  by 
the  Witan  on  account  of  his  great  influence  in  the  kingdom ;  and 

(3)  William,  Duke  of  Normandy,  who  was  said  to  have  got  the 
promise  of  the  throne  on  the  occasion  of  his  paying  a  visit  to 
Edward.  The  latter  is  said  to  have  left  a  will,  naming  William 
his  heir. 

2.  Henry  i.,  on  hearing  of  the  death  of  Rufus,  seized  the 
royal  treasures,  and  being  supported  by  the  most  powerful 
of  the  barons,  got  himself  proclaimed  king.  His  elder  brother 
Robert  was  absent  on  a  crusade,  and  though  he  returned  to 
claim  his  rights,  yet  he  could  not  make  head  against  the 
usurper.  Henry  married  Matilda,  daughter  of  Malcolm,  king 
of  Scotland,  and  Margaret,  the  daughter  of  Edward,  son  of 
Edmund  Ironside.  Thus  Henry's  marriage  with  MatUda  united 
the  Saxon  and  Norman  lines. 

3.  Henry  v.  married  Catharine,  daughter  of  the  king  of 
France.  After  Henry's  death,  she  married  Owen  Tudor,  a 
Welsh  gentleman,  and  from  this  marriage  sprang  the  Tudor 
line  of  sovereigns,  of  which  Henry  vii.  was  the  first. 

Composttion. 
Notes  of  a  Lesson  on  the  Sun. 
I.   What  is   the  sun? — Centre  of  the  solar  system — solar 
system  means  the  whole  body  of  stars  and  planets  of  which  our 


earth  is  one-'one  boy  may  be  placed  to  represent  the  son,  and 
several  other  bo3rs  at  various  distances  made  to  walk  m  circles 
round  him — appearance  of  the  son,  brigiht,  ItraunofB — the  eye 
cannot  look  on  him  at  his  midday  splendour.  Siu, — Said  to  be 
a  globe  more  than  a  million  times  greater  than  our  eaith. 

Distance  from  the  earth. — About  95  millions  of  miles. 

Effect  on  the  earth. — The  main  source  of  heat  which  die  earth 
possesses — ^the  source  of  all  the  light — ^the  support  of  all  tlie 
animal  and  vegetable  life  in  the  world — the  heat  of  the  snn 
acting  unequally  the  cause  of  the  winds — ^heating  of  soil  produces 
evaporation  firom  watery  surfaces,  and  cooling  of  vapours  causes 
rain — ^the  tides  also  depend  on  the  attractive  force  of  the  sun 
as  well  as  of  the  moon. 

Eclipses  of  the  sun — caused  by  moon  coming  between  earth 
and  sun — some  reference  may  now  be  made  to  the  causes  of 
day  and  night,  the  seasons,  and  zones,  '  rising  and  setting.' 

Euclid. 

1.  Prop.  6,  Bk.  I. 

A  corollary  is  a  conclusion  easily  derived  from  the  demonstra<- 
tion  of  a  proposition.  The  conclusion  which  we  may  arrive  at 
from  this  ex]x>sition  of  the  6th  prop,  is  that  equiangular  triangles 
are  also  equilateral. 

2.  Prop.  21,  Bk.  I. 

The  construction  in  this  proposition  is  the  producing  of  one 
line  to  meet  the  side  of  the  triangle. 


Music. 


I. 


"^     ^Z       II 


1^ 


I 


^ 


I 


-«^ 


^^ 


Perfect  4th.     Perfect  5th.       Minor  3d.         Minor  7th.     Major  ad. 

2.  (<,) 


3.       («)  w 


M 


^^^ 


THIRD  YEAR. 

Pupil  Teachera  at  end  of  Third  Year,  if  apprenticed  on,  or 
after,  1st  May  1878  ;  and  PnpU  Teachers  at  end  of  Foiirth 
Year,  if  apprenticed  before  that  date. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  On  what  sum  will  the  simple  interest  amount  to 
;f  168778125  in  5  years  at  4*5  per  cent  ? 

2.  I  buy  100  qrs.  of  wheat,  and  sell  it  again  so  as  to  gain  15 
per  cent.  With  the  money  received  for  the  wheat  I  buy  some 
hay,  and  sell  it  for  £2$^,  8s.  9fd.,  thereby  losing  6  per  cent ; 
what  did  I  give  for  the  wheat  ? 

3.  If  3  per  cent  more  be  gained  by  selling  a  horse  for 
;f  83,  5s.  od.  than  by  selling  it  for  £%i,  which  was  the  original 
price  of  the  horse  ? 

4.  If  I7i  gals,  of  spirits  worth  I2s.  a  gal.  are  put  into  a  vat 
with  25  gals,  of  spirits  worth  15s.  a  gal.,  and  30  gals,  wordi 
1 8s.  a  gal.,  how  much  water  should  be  added  to  make  the 
resulting  mixture  worth  12s.  6d.  a  gallon? 

5.  A  com  merchant's  prices  are  25  per  cent  above  cost  price. 
If  he  allows  a  customer  12  per  cent  on  the  bill  which  he  sends 
in  to  him,  what  profit  does  the  com  merchant  realize  ? 

FEMALES. 

1.  Simplify  the  expressions — 

(a)  5  —  3  -22  +  2  '333  —  I  -4444. 

•167  4 

2.  Find  the  value  of  '$  of  a  shilling  +  7  of  a  crown  +  '12$ 
of  a  pound. 

3.  The  price  of  '0625  lbs.  of  cofiee  being  *4S8^s.,  what  is  the 
cost  of  '075  of  a  ton  ? 
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1.  If  enlaigements  are  words  and  phrases  attached  to  the 
noims  in  a  sentence,  and  extensions  words  or  phrases  attached 
to  the  verbs  or  predicates,  assign  all  the  enlargements  and 
extensions  i^ich  occur  in  the  following  to  their  proper  classes : — 

(a)  'The  harp^his  sole  remainiig  joy. 
Was  earned  by  an  orphan  boy,' 

(^)  '  Ocean  and  earth,  the  solid  frame  of  earth 
And  ocean's  liquid  mass,  in  gladness  lay 
Scneath  him.' 

{c\  'The  sheen  of  their  spears  was  like  stars  on  the  sea, 
When  the  blue  wave  rolls  nightly  on  deep  Galilee.* 

2.  Parse  any  participles,  or  verbs  in  the  infinitive  mood, 
which  occur  in  tne  foUowing,  and  give  the  meaning  of  the 
passsge  in  simple  words  of  your  own  : — 

'  Blest  be  the  art  that  can  immortalize 
The  ait  that  baffles  time's  tyrannic  claim 
To  quench  it.' 

3.  With  what  Latin  preposition  are  the  words  support^  sufficty 
effect^  destroy^  compounded  ?  Give  the  meaning  of  the  pre- 
position in  each  case. 

Geography. 

1.  Give  notes  of  a  lesson  on  Australia,  under  these  heads  : — 

(a)  Position,  shape,  size ; 

ill)  British  settlements  and  chief  towns  ; 
r)  History  of  the  settlements,  with  dates ; 
(i)  Reason  why  they  are  all  on  the  coast ; 
(^)  Climate  and  productions. 

Illustrate  by  a  map,  and  refer  to  the  map  at  each  point  of  the 
lesson. 
N,B, — No  Introduction. 

2.  Describe  a  journey  from  the  Victoria  Nvanza  do\m  the 
Kile,  and  then  by  land  to  Jerusalem,  the  Sea  of  Galilee,  Mount 
Lebanon,  and  the  town  of  Acre. 

SECOND  PAPER. 
Ofu  hour  aiiowedfor  Females^  two  and  a  half  for  Males, 

History. 

1.  How  was  Henry  vii.  related  to  Edward  ill.  ?  Do  you 
think  that  this  relationship  gave  him  a  right  to  the  throne? 

2.  Who  was  Oliver  Cromwell?  Sketch  his  career  and 
character. 

3.  Mention  some  leading  statesmen  of  the  time  of  George  iir., 
and  describe  the  general  policy  of  one  of  them.  What  would 
you  say  of  the  ki^s  power  in  that  reign  ? 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Shfriffdotn, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting, '  If  son 
to  Talbot^  die  at  Talbot's  foot.' 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Euclid. 

[All  generally-understood  abbreviations  for  words  may  be 
used,  but  no  symbols  of  operations^  such  as  - ,  -|- 1  X  1  are  ad- 
missible.] 

1.  The  opposite  sides  and  angles  of  a  parallelogram  are  equal 
to  one  another,  and  the  diameter  bisects  it,  that  is,  divides  it 
into  two  equal  parts. 

Two  parallel  lines  cut  a  series  of  parallel  lines ;  show  that  the 
parts  of  the  latter  intercepted  by  the  former  have  their  middle 
points  in  the  same  straight  line. 

2.  To  describe  a  parallelogram  equal  to  a  given  rectilineal 
figure,  a^d  having  an  aujgle  equal  to  a  given  rectilineal  angle. 

What  is  the  coiistruction  in  this  proposition  ? 

Algebnu 

1.  Divide  I  by  i-x-^-o^Ko  four  terms. 

2.  Simplify  : — 

(i)  y — 4^  I  2^~5a      gg>--6^ 


12 


(2) 


3.  Solve  the  equations : — 

(I)  i(x+2)+i(jr-3)-i^ 


=«. 


2X  —  2 


X —  I 


A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Complete  the  following  (by  inserting  the  necessary  sharps 
or  flats)  as  a  descending  and  ascending  diatonic  minor  scale  oi 
D  i^Re),    Mark  the  places  of  the  semitones  : — 

^^   ^^  ^  ''  ^  '^  m  ^^ 


eg '  '^ 


^  >"^  ^ 


2.  Write  a  measure,  of  rests  only,  in  each  of  the  kinds  of 
time  indicated  by  the  following  signatures  : — 


m 


m 


m 


m 


3.  Write  over  each  of  the  following  the  name  of  the  major 
sc^e,  and  under  each  that  of  the  minor  scale  of  which  it  is  the 
signature : — 


^ 


I 


r 


m 


^^ 


I. 


ANSIVERS,--THIRD  YEAR. 
Arithmetic. 

MALES. 

A'5  •  ;fi68778i25::;i"ioo. 
5  years  :  i  year. 

^100x168778125         16877-8125 

45x5  -•<»       22*5 

=;f75oi25=;t75o,  2s.  6d.  Ans. 

2.  To  find  the  cost  of  the  hay,  state  thus : — 

94:ioo::;f259,  8s.  9-6d. 

62265 '6d.  X  100    ^^ 
=  ^ =6624od.=;t276. 

To  find  the  prime  cost  of  wheat  which  was  sold  for  ;i'276, 
state  thus  ^— 

115  :iao::/'276. 

;f  276  X 100       -  .       ,  , 

jyr =^240,  price  of  the  100  qrs. 

3.  A  difference  of  ;f2,  5s.  is  equal  to  3  p.  c.  of  original  price; 

.'.  £»l  ''£2,  5s.  i:jCioo:£7S'  Ans. 

s. 
4-  17 i  galls,  at  las.  =r  210 

25  »     i5«.=  375 


30 


I9S. 


540 


72J  galls.  1 125s. 

Now  galls,  required  x  12s.  6d.  =  1125s. 

»»  =ii25-j-i2j=9a 

Then  the  water  to  be  added =90 — 72^  =  17^  galls.  Ans. 

5.  If  j^ 1 00  represents  cost  price,  then  ;f  125  represents  the 
com  merchant's  price. 


12 
100 


0f;^125=/l5, 


or  the  com  merchant  gets  ;^125  — 15,  or  ;^iio=a  dear  profit 
of  10  per  cent. 


FEMALLS. 


'•(?]il"~3-22=i78);(i78+2-333=4-ii3);(4-ii3-r4444) 
:  2*6686  Ans. 

2-004    3375 


W-,^x^-f=i2x. 84375=10125. 


2. 


s.  d, 

•5     of  IS.  =0  6 

7     of  5s.  =3  6 

•125  of;fi  =2  6 


6    6  Ans. 
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3. 


X)625  lbs.  :  "oys  ton ::  '458^$. 
or  '0635  lbs.  :  168  lbs.  : :  5'5d. 

5-5d.  X168  o  ,        ^^ 

°     -0625     =i4784d.^;g6i, 


123. 


Gnunniv* 

I.  (a)  'His  sole  remaining  joy* — ^an  enlargement  of  harp 
(noun  phrase). 

*  By  an  orphan  boy' — extension  of  was  carritd  (instrument). 

{h)  *  The  solid  frame  of  earth  '—enlargement  of  earth  (noun 
phrase). 

'Ocean's  liquid  mass'* — enlargement  ol ocean  (noun  phrase). 

*  In  gladness  * — extension  of  lay  (manner). 
'  Beneath  him ' — extension  of  lay  (place). 

(r)  '  Of  their  spears ' — enlargement  of  shesn  (adjective  phrase). 

*  When  the  blue  ...  on  deep  Galilee ' — extension  of  predi- 
cate was  like  stars  on  the  sea  (adverbial  sentence). 

*  The  blue  '—enlargement  of  waves  (adjective). 
'  Nightly  '—extension  of  rolls  (time). 

'  On  deep  Galilee ' — extension  of  rolls  (place). 

2.  ^//if/— complete  part.  qual.  art, 

be — pres.  inf.  of  incompl.  verb  am,  was,  be^n.     The  full 

expression  a  Let  tht  art  {fo)  be  blest* 
to  quench — ^pres.  inf.  of  reg.  verb  quench. 

The  lines  may  be  rendered  thus  : — 

All  honour  to  the  skill  which  is  capable  of  preventing  the 
works  effected  by  genius  from  being  destroyed  by  the  changes 
of  time. 

3.  Support  is  compounded  with  sub,  meaning  utuler. 
Suf-fice 
Ef-fect  „  „    ^J"         .»        out  of. 


De-stroy 


99 
»t 
it 


H 


de 


II 


down  ox  from. 


Geography. 


1.  See  same  question  attswsred  under  Second  Year  in  this 
number  of  Magazine, 

2.  In  following  the  course  of  the  Nile  from  its  chief  reservoir, 
the  Victoria  Nyanza  (discovered  by  Sir  Samuel  Baker  and 
Captain  Speke),  to  its  delta,  we  have  a  journey  of  3300  miles. 
After  leaving  the  Victoria  Nyanza,  the  river  passes  through  the 
Albert  Nyanza,  traverses  a  level  region  to  Gondokoro,  then 
flows  with  many  windings  first  north-west,  then  north-east,  re- 
ceives its  first  great  branch,  the  Bahr-el-gazal,  from  the  west, 
takes  a  turn  to  Sie  east,  then  south,  and  receives  the  Sobat  from 
the  east  It  then  strikes  north  to  Khartoum,  where  it  is  joined 
by  the  Bahr-el-Azrek,  long  supposed  to  be  the  main  river,  from 
Abyssinia.  It  continues  north  past  the  ruins  of  Meroe,  the  first 
cataract,  and  Shendy.  The  Atbara,  the  third  great  tributary, 
now  joins  it,  under  the  name  of  the  Takazze,  and  winding 
through  Nubia,  past  Berber,  New  Dongola,  Ipsambool,  and 
Derr,  it  enters  Egypt  at  Assouan,  and  flows  the  whole  length 
of  the  country,  which  it  fertilizes,  passing  ruins  of  Thebes, 
Kenneh,  Siout,  Ghizeh,  to  Cairo,  where  we  will  leave  it  to  enter 
the  Mediterranean  bv  three  main  streams,  distinguished  respec- 
tively as  the  Alexandria,  Rosetta,  and  Damietta  mouths.  Leav- 
ing the  Nile,  we  crois  Egypt  to  the  canal  through  the  Isthmus 
of  Suez.  When  in  this  neighbourhood,  it  would  be  very  in- 
teresting to  follow  as  nearly  as  possible  the  route  taken  by  the 
Israelites  through  the  desert  to  Horeb,  Sinai,  and  other  noted 
spots,  without  taking  so  long  on  the  journey.  On  reaching 
Jerusalem,  we  must  pay  a  visit  to  Bethlehem,  the  Dead  Sea,  etc. 
On  our  journey  north  from  Jerusalem,  we  could  render  the  route 
very  pleasant  by  searching  for  those  places  so  famous  in  Bible 
times,  Bethel,  Jericho,  Mount  Gerizim,  Shechem,  Dothan,  Mount 
Gilboa,  Nain,  Mount  Tabor;  and  afler  a  sail  on  the  Sea  of 
Galilee,  a  short  journey  north-east  will  take  us  to  Mount  Lel>a- 
non,  with  the  well-known  cedars.  To  the  south-east  lies  Acre, 
on  a  considerable  bay ;  here  Sir  Sydney  Smith  baffled  Napoleon 
in  his  attempts  to  take  the  town. 

History. 

1.  Henry  vxi.  was  related  to  Edward  III.  through  his  grand- 
father Owen  Tudor,  who  was  the  son  of  Margaret,  great-grand- 
daughter of  John  of  Gaunt,  the  third  son  of  Edward  111.  His 
title  to  the  throne  was  so  defective  that  he  himself  hesitated 
whether  to  claim  it  by  descent,  by  conquest,  or  by  his  marriage 
with  Elizabeth,  who  represented  the  House  of  York. 

2.  Oliver  Cromwell  was  the  son  of  Robert  Cromwell,  and 
bom  at  Huntii^on  1599.    He  was  returned  as  member  for 


his  native  town  to  the  third  Parliament  of  Charles  I.  1628.  He 
was  again  elected  in  164a  He  was  associated  with  Hampden, 
Pvm,  and  other  popular  leaders,  and  was  one  of  the  first  to 
advocate  resistance  to  the  king's  measures.  In  1642  he  re- 
ceived a  captain's  commission,  and  raised  a  troop  of  horse  in 
his  native  county.  So  well  were  his  soldiers  disciplined,  that 
after  the  battle  of  Marston  Moor  they  got  the  name  of  Crom- 
well's Ironsides.  At  Naseby,  CromiK'efl  commanded  the  right 
wing,  and  Ireton,  his  son-in-law,  the  left.  Charles  was  totally 
defeated  in  this  battle,  and  ultimately  gave  himself  up  to  the 
Scots  at  Newark.  In  1649,  when  it  was  settled  at  his  trial 
that  the  king  should  be  executed,  Cromwell  is  said  to  have 
reluctantly  assented ;  but  when  convinced  of  the  necessity  of 
Charles's  death,  he  seems  to  have  had  no  hesitation  in  carrying 
the  decision  of  the  court  into  effect.  After  the  execution, 
Cromwell  became  a  principal  member  of  the  Council  of  State. 
He  quelled  a  mutiny  in  the  army,  crossed  over  and  conquered 
Ireland,  returned  to  make  war  on  Prince  Charles  and  the  Scots, 
whom  he  conquered  at  Dunbar  and  Worcester.  In  1653  he 
expelled  the  Long  Parliament,  and  was  elected  Protector  of  the 
Commonwealth,  which  office  he  held  till  his  death  in  1658. 

Cromwell  has  now  come  to  be  regarded  as  one  of  England's 
greatest  rulers.  He  was  a  man  of  most  marvellous  genius,  who 
after  the  age  of  forty  became  an  invincible  general  and  a  wise 
statesman.  He  was  a  zealous  patriot,  and  an  enthusiast  in 
religion.  To  him  are  we  indebted  for  the  great  lesson  of 
religious  toleration. 

3.  The  leading  statesmen  of  the  time  of  George  in.  were  : — 
IVeuhington  (in  America),  IVilliam  Pitt  (the  Tury),  and  /vx, 
Burke,  and  Sheridan,  great  Whig  orators.  The  general  policy 
of  Pitt  was  one  of  active  reform,  and  he  faced  the  most  difficult 
problems  in  finance,  politics,  and  religion,  from  which  Walpole 
had  shrunk.  By  a  reduction  of  the  custom  duties,  he  checked 
smu^ling  by  making  it  unprofitable.  Though  he  failed  in 
Parliamentary  reform,  yet  tnis  was  counterbalanced  by  the 
success  of  his  financial  policy,  which  introduced  a  saving  in 
every  department  of  the  public  service  and  the  reduction  of 
taxation.  His  policy  towards  France  was  to  bring  the  French 
War  to  an  end  by  English  mediation,  and  to  leave  the  French 
to  arrange  their  own  internal  affairs.  He  was  a  Peace  Minister, 
and  was  forced  into  a  war  policy  against  his  will  by  the  panic 
and  enthusiasm  of  the  people. 

The  king's  power  in  the  reign  of  George  III.  was  a  monarchy 
limited  by  the  Commons,  who  did  not  represent  the  democracy 
fairly  until  after  the  Reform  Bill  of  1832. 

Endid. 

I.  Prop.  34,  Book  I. 

Kider, — Let  the  two  parallels  GH,  LN  cut  a  series  of  parallels 
AB,  CD,  EF  respectively  in  G,  K,  H,  L,  M,  N.  Then  the 
middle  points  of  GL,  KM,  HN  shall  lie  in  the  same  straight 
line. 

Bisect  GL  in  O,  and  through  O  draw  OPR  parallel  to  GH 
or  LN ;  and  meeting  KM  in  v  v 


P,  and  HN  in  R,  KM  and  ^- 
HN  shall  be  bisected  respec-  c_ 
lively  in  these  points.    Since  ^ 


\k\p  \, 


\     \ 


B     \ 


V 


OPR  is  parallel  to  GKH,  .  — 

each  of  the  figures  GOPK,  h\  m\ 

KPRH  is  a  parallelogram,  and  its  opposite  sides  are  equal ; 
therefore  GO  is  equal  to  KP,  and  KP  is  equal  to  HR.  But 
GO  is  the  half  of  GL ;  therefore  KP  is  halt  of  KM,  and  HK 
half  of  HN,  for  GL=KM=HN.— Q.E,D. 

2.  Prop.  42,  Book  I. 


I.  I  — jr+jr*\i  / 


Algebi 


)\ 


X J^ 


x^x^^x^ 

—  ^  +  jH  — A* 


—  ;c*-[-jr» 


2.  (i)  L.  c.  M.  of  denominators  =  36 ; 
.-.  the  expression  =  '&»- 84^+8^ -«>«-»»'+ '«» 

_23 —  17a 

-■  36"  • 
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(2)  Changing  the  signs  of  the  numerators  and  denominators 
to  arrange  terms,  the  e{pressiun 

__  a« 3«  , /• 

L.  c.  denominators  ^{a — 6)  {a — c)  (6  —  r), 

or  =  fl*^— flV — ^a +^f  +  ^tf  —  i^d; 

therefore  the  expression  becomes 

a'(3— f) 6^{a  —  c) 

{a  —  d)  (a  — 0  (*  —  <:)       (tf  — ^)  (<i  — <■)  (*  — r) 


+ 


^(fl  — ^) 


_a^—a*c  —  fia  +  i^c  +  i*a^(»6 

=  I. 

3.  (i)  L.  c.  M.  of  denominators  =  24;   therefore  the  expres- 
sion becomes 

3x4-6+4^^—12  — dr=  19, 

3r  +  4jr  — dr=:  19  — 6+12, 
jr  =  2S. 

(2)  L.  c.  M.  of  denominators  =  2(x  —  i);   therefore  the  ex< 
pression  becomes 

9(2x— a)  — 2X  +  3  =  iar+6, 
iSx  —  iS  —  24r  +  3  =  iar  +  6, 
iSx — 2jr— iar  =  6  — 3  +  18, 
6ur  =  21, 

•^  =  31. 
Music 


Bflat. 


m 


m 


D. 


D. 


G. 


£. 


FOURTH  YEAR. 

Pnpil  Teaohen  at  end  of  Fourth  Tear,  if  apprettticed  on^  or 
after,  1st  May  1878;  and  PapU  Teachen  at  ena  of  Fifth  Year, 
if  apprentioed  before  that  date. 

FIRST  PAPER. 
Three  hours  and  a  half  allowed. 


MALES. 

1.  Find  the  cost  of  papering  a  room  12  feet  high,  18  feet 
long,  and  15  feet  wide,  at  4s.  a  sq.  yard  (labour  charged  extra 
^\^.  per  sq.  yard),  and  of  colouring  the  ceiling  at  8id.  per 

square  yard. 

2.  Find  the  difference  between  20*25  piineas,  and  the  present 
worth  of  a  bill  for  ;f2i,  los.  od.  due  m  3  months,  reckoning 
interest  at  4  per  cent,  per  annum. 

3.  A  sum  is  laid  out  in  the  4  per  cents.,  standing  at  102), 
and  one  half-year's  dividend  received  upon  it ;  the  stock  is  then 
jiold  at  105 1,  and  the  whole  increase  of  capital,  including  the 
half-year's  interest,  is  ;f  2^3,  los.  od.     Find  the  original  sum. 

4.  A  and  B  nm  a  mile  race ;  at  first,  A  runs  1 1  yds.  to  B's 
10,  but  after  A  has  run  \  a  mile  he  gets  tired,  and  runs  9  ^ards 
in  the  time  in  whidi  he  at  first  ran  11,  B  running  at  his  original 
rate.    Whidi  will  win,  and  by  how  much  ? 

5.  From  -^  of  ■V5*9i99»8i29,  take  ^  of  •^61770404177'. 

FSMALES. 

1.  The  sum  of  ;£463,  16s.  is  to  be  rabed  in  a  parish,  the 
assessment  of  which  is  ^61 84 ;  what  is  the  rate  in  the  pound  ? 

2.  If  858  men  in  6  months  consume  234  quarters  of  wheat. 


how  many  quarters  will  be  required  for  the  consumption  of  979 
men  for  3^  months  ? 

3.  Find  the  amount  of  ^^417,  7«.  9d.  for  i  year  10  months 
at  4I  per  cent  per  annum. 

4.  A  man  owes  three  creditors  A,  B,  and  C,  respectively, 
;f '75»  ;f2io,  and  ;f  265 ;  his  property  is  worth  ;C422,  los. ; 
what  ought  they  each  to  receive  ? 

Grammar* 

1.  '  He  scarce  had  finished,  when  such  murmur  filled 

Th'  assembly,  as  when  hollow  rocks  retain 
I'he  sound  of  blustering  winds,  which  all  night  long 
Had  roused  the  sea,  now  with  hoarse  cadence  lull 
Seafaring  men  der  watched^ 

(a)  Point  out  all  the  subordinate  sentences  in  the  above,  and 
assign  each  to  its  proper  class. 

{fi)  Parse  the  words  in  italics,  and  give  their  meaning  and 
derivation,  if  you  know  them. 

2.  The  following  words  in  our  language  are  said  to  be  of 
Latin-French  origin  {i.e, ,  they  are  Latin  words  that  have  come 
to  us  through  the  medium  of  the  French).  Show  that  this  is 
so,  and  give  examples  of  other  words  of  the  same  kind  x—charm^ 
clear,  joumaly  siege,  treason, 

3.  How  did  words  of  the  above  character  (French-Latin) 
find  their  way  into  our  language  ? 

Answer  Q.  i  or  Q.  3,  not  both, 

1.  Give  notes  of  a  lesson  to  an  advanced  class  on  '  Trade 
IVindsand  Afonsoons,^  and  their  effects  on  climate  and  navigation. 

2.  Draw  a  full  map  of  the  United  States. 

3.  Describe,  as  fully  as  you  can,  Peru,  Bolivia,  and  Chili, 


SECOND  PAPER. 
One  hour  allonoedfor  Females,  trvo  and  a  half  for  Males, 

History. 

1.  Show  how  the  English  Crown  passed  from  the  House  of 
Normandy  to  that  of  Anjou,  and  from  the  House  of  Stuart  to 
that  of  Brunswick. 

2.  Who  was  the  first  English  Sovereign  proclaimed  King  of 
Ireland  ?  What  Irish  title  had  been  borne  by  his  predecessors, 
and  what  was  its  meaning  under  the  feudal  system  ? 

3.  Who  was  John  Wilkes?  What  constitutional  principle 
was  involved  in  the  dispute  about  his  seat  for  Middlesex? 

Penmanahip. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Sheriffdom, 

Write,  in  small  hand,  as  a  specimen  of  copy*setting,  '  If  son 
of  Talbot,  die  at  Talbot's  foot, ^ 

Composition. 

Write  an  essay  on  *  The  British  Empire  is  one  on  which  the 
sun  never  sets,* 

Euclid. 

[All  generally-understood  abbreviations  for  icords  may  be 
used,  but  not  symbols  of  operations,  such  as  — ,  -|- 1  ^  •] 

1.  If  the  square  described  upon  one  of  the  sides  of  a  triangle 
be  equal  to  the  squares  described  upon  the  other  two  sides  of  it ; 
the  angle  contained  by  these  two  sides  is  a  right  angle. 

2.  It  a  straight  line  be  divided  into  two  equal,  and  also  into 
two  unequal  parts,  the  squares  on  the  two  unequal  parts  are 
together  double  of  the  square  on  half  the  line,  and  of  the  square 
on  the  line  between  the  points  of  section. 

Divide  a  straight  line  into  two  parts,  so  that  the  sum  of  their 
squares  may  be  the  least  possible. 

Alg^nu 

1.  How  many  minutes  is  it  to  four  o'clock,  if  three^uarters  of 
an  hour  ago  it  was  twice  as  many  minutes  past  two  o'clock  ? 

2.  Find  the  sum  and  difference  of 

e+-:)(Hl)-^(t-:-)6-i> 
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3.  Sdve  the  equations : — 

I-  33Jf'— 131^^  =  52. 

2.  2^  — g5_6— ^_2(jr— 7) 
3  7  5 

8  10  3 


1.  The  area  of  a  rectangular  field  contains  975744  square  feet, 
and  one  of  the  sides  is  3^  times  as  long  as  the  other.  What 
is  the  length  of  each  side  ? 

2.  The  diameter  of  a  circle  is  476  links;  find  its  area  in 
acres,  etc. 

Music 
A  quarter  of  an  hour  allowed  for  this  paper, 

1.  Write  the  upper' tetrachord  of  D  (Re)  minor  in  every  form 
with  which  you  are  acquainted.  Mark  the  places  of  the  semi- 
tones, and  augmented  intervals. 

2.  Write  under  each  of  the  following  pairs  of  notes  the 
name  and  quality  (major,  perfect,  diminished,  or  other)  of  the 
interval  it  forms  : — 


^>     u     \ 


I     ^^'      \  '-^'   \ 


3.  Write  the  following,  at  the  same  pitch,  on  the  bass  stave : — 


tf^V-J^y 


^=^ 


I 


ANSWERS.^FOURTH  YEAR. 
*  -*^« **- 

AnCDIIlKlC* 

MALES. 

I.  (i)  Area  of  the  side  walls=(i2  ft.  X  18  ft.)  X  2=432  sq.  ft. 

end    ,,    =(15  ft  X  12  ft.)  X  2=360    „ 


I* 


»> 


792  sq.  ft. 


£    J.     d, 
792  sq.  ft.  =  88  sq.  yds.  at  4s.    =  352s.  =1712    o 
88       ..       at2^.  =  22od.  =  o  18    4 


>i 


.*.  cost  of  papering  room=;fi8  10    4.  Ans. 

(2)  Area  of  ceiling  =  18  ft.  X  15  ft.  =  270  sq.  ft.  =  30  sq.  yds. 
30  sq.  yds.  at  8jd.  =  25Sd.  =  ;fi,  is.  3d.  Ans. 

2.  Interest  of  £,icio  for  3  months  at  4  p.  c  per  annum=;£'i. 
Amount  „  „  „  „  =;f  lOi ; 

.".  £\o\  :  ;f2i'5s. ::  £i<Xi  :  present  worth. 
;fiooX2r5_2iso_j^    ^-    '^• 

lOI  lOI  ^ 

and  20*25  guineas=2i    5    3 


therefore  the  diflference=;fo    o    g-i^r.  Ans. 

3.  Half-year's  dividend  on  every  ;£'i02i=;f  2 
Profit  firom  sale  of  every     ,,     =;f2} 

Total  gain  on      „     =;f4} 

The  (juestion  may  now  be  stated  thus : — If  every  £\oi\  of 
stock  bnng  a  gain  of  ;^4},  what  amount  of  stock  must  be  sold 
to  have  a  profit  of  ;^253 J  ? 

4}  :  253i ::  102^  :  stock  sought, 

or^:5^  ::^??5,  ^8x507X205 
8      2        ^  z      ^39X2X2 


2  2 

^^2  X  13  X  205_ 


;^5330.  Ans. 


4.  When  A  has  run  \  mile  or  880  yards,  B  has  run  |f  of  880 
or  8oo  yards ;  A  has  therefore  880  yards,  and  B  960  yards  still 
to  run* 


When  B  has  finished  his  mile,  A  has  only  run  ^  of  960  or 
864  yards,  and  of  course  has  16  yaids  to  make  up  when  B  has 
finished,  or  B  wins  by  16  yards. 


5.  (a)  Cube  root  (first  method). 


5*919918129/1-809 


3  X  (I0)*=:300 

3  X  10  X  8=240 
8'=  64 


i»=i 
4919 


604X8= 


3X(i8oo)«=97200oo 
3  X  1800  X  9=    58600 


4832^ 
87918129 


9«=         81 


9778681  X  9= 


87918129 


54  '6x96 

(6)  Cube  root  (second  method). 

6r77Q404i77/3*953 
3»=27  V 


3*X  300=2700 
9,9X9=  891 

3591  X  9= 
9«=    8i 

456300 
"7>5X5=    5875 

462175  X  5= 


34770 


32319 


2451404 


2310875 


r«  — 


5'=       25 


46807500 
11853X3=      35559 


46843059  X  3= 


140529177 


140529177 


rfr  of  3*953=  *ox9<56 
•0335 


Sum  of  (a)  and  (^) ='05316 

^53i6^o53i^4Zgi^  3i9_.  Ans. 
90000         90000    6000 


FEMALES. 

I.  The  question  is  this  : — If  ^^463,  i6s.  is  raised  from  ^£'6184, 
how  much  can  be  raised  from  £\'i 

•*.  the  statement  is  ^^6184  \  £\\\  ^^463,  165. 

£      J. 
6184V463    x6/is.  6d.  Ans. 

/    20      V 

9276 
6184 

3092 
12 


371Q4 
37104 


2. 


858  men  :  979  men     ::  234  qrs.  :  ;r, 
6  months  :  3^  months  \\x  :  qrs.  required. 

2U  qrs.  X 979  X  7_39  X  89  X  7^89  X  7^623 
858  X 12  78  X  2         2x2       4 

=  155  J  qrs.  Ans, 
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£^i%  7S.  9d.  X  If  X  4i^jg4i7»  7S.  y^.  X  u  X  35 
loo  loo  X  6  X  8 


/4I7. 

7s.  9d. 

X 

77 

960 

£ 

s. 

«/. 

417 

7 

9 
II 

4591 


5    3 
7 


r  12)32138  16    9 


960 


10)2678    4    8} 
8)267  16    sli 


33    9    6a4 
Adding  the  principal,     417     79 

Amount =;f 450  17    3H* 


Since  A*s  is  175 
B*s  „  210 
C's  „  265 

Total,     £6so 

650  :  17s  ::  £A2Zf  I03.  :  ;f  113,  15s.  A's  share. 
650  :  210::  ;£'422,  los.  :  ^£'136,  los.  B's 
650  :  265  ::  ^^422,  los.  :  /172,    5s.  C's 


>f 


If 


Gnunmar. 

I.  (a)  The  suhordinate  sentences  are  : — 

^i)  '  When  such  murmur  .  .  .  assembly.'    Adverbial  of  time 

modifying  'principal  sentence.' 
{2)  'As  when  hollow  •  •  •  winds.'    Adverbial  of  mantur^ 

modifying  (i). 
(3)  'Which  all  night  .  .  .  sea.'    Adjective  qualifying  n;//i(/^. 
<4)  '  Now  with  hoarse  .  .  .  o*er-watched.'    Adjective,  same 

as  (3). 

.\^/if.— (2)  may  be  analysed  thus  : 

(a)  'As  (fills  the  hollow  rocks)/  adj,  to  murmur, 
{b)  '  When  hollow,  etc.,*  adverbial  of  manner  to  (<i).  ] 


W 


Parsing. 


retaiti — ^verb,   transitive,  weak  conj.  indie,  mood,  pres.   tense, 

plur.  3d  pcrs.  agr.  with  subj.  rocks, 
blustering — verbal  adjective,  qualifying  ivinds, 
iodtnce — noun,  abstract,  ncut.  sing.  obj.  governed  by  with, 
lull — ^verb,  trans,   weak  conj.  indie,   mood,  pres.  tense,  plur. 

3d  pers.  subject  (which), 
4>W'Waiched — adjective  qualifying  nteft. 

(O'er  has  an  adverbial  force,  but  the  two  words  are  properly 
parsed  as  one.) 

Derivation. 

retain — Latin  re^  again,  teneo^  I  hold. 
Mustering — Sax.  blasan,  to  blow. 
cadence — Latin  (ccido)  cadens,  falling. 
lull — German,  lullen  or  lolUn^  to  sing. 
der — Sax.  ofer^  -er  comparative  ending. 
•ivatched — Sax.  from  tvake,     k  is  modified. 


2.  English, 

charm 

clear 

journal 

siege 

treason 

chief 

poor 

nourish 


French. 

charme 

clair 

journal 

siege 

trahison 

chef 

pauvre 

nourir 


Latin, 

carmen 

clams 

diumus 

sedere,  sessio 

traditio 

caput 

pauper 

nuttire 


3.  French-Latin  words  found  their  way  into  our  language 
partly  during  the  Norman-French  rule  after  the  Conquest,  but 
mostly  through  writers,  such  as  Chaucer,  introducing  French 
VOL.  I. 


words  of  Latin  origin  into  their  works.     To  the  court  and 
times  of  Charles  11.  we  owe  a  great  many  French  terms. 

Geog^phy. 

I.  Notes  of  a  Lesson  on  Trade  Winds  and  Monsoons. 

Causes, — Trade  winds  arc  cold  currents  of  air  flowing  from 
polar  regions  to  replace  warmer  air  constantly  ascending  from 
tropics,  and  finding  its  way  among  upper  strata  of  atmosphere 
back  to  regions  in  which  cold  currents  take  their  rise. 

Direction. — Nearly  due  west  (but  slightly  south  or  north, 
according  as  it  is  a  north-east  or  south-east  trade  wind),  caused 
by  the  rotation  of  the  earth  on  its  axis  from  west  to  east. 

Where  they  bUnv.—\xi  the  Atlantic  and  Pacific  all  the  year 
round  in  a  belt  30*  on  each  side  of  equator.  In  Indian  Ocean 
they  blow  from  east  to  west  from  November  to  March,  but 
from  April  to  October  they  blow  from  the  south-west.  These 
are  called  in  India  the  monsoons, 

Ben^ts  to  Commerce.  —  Before  the  invention  of  steamers, 
great  helps  to  navigation.  Got  their  name  from  their  assistance 
to  trade.  Every  ship  from  Europe  to  West  Indies,  Brazils, 
India,  or  Peru,  pass^  through  the  'Trades,'  and  the  seamen 
generally  found  tnem  regular  and  steady  to  help  them  on  their 
course.  The  same  happened  to  assist  those  who  sailed  the 
Pacific  between  America  and  Asia. 

Effect  on  climate, — These  winds  have  the  effect  of  giving  the 
alternation  of  dry  and  wet  seasons  to  the  regions  lying  within 
their  influence,  the  latter  moderating  the  heat  and  fertilizing  the 
soil. 

In  giving  lesson,  reference  to  be  made  to  the  Terrestrial  Globe. 

3.  Peru  and  Bolivia^  traversed  throughout  their  whole  length 
by  two  parallel  ranges  of  the  Andes,  which  divide  the  country 
into  three  physical  regions — (i)  The  Coast  region,  extending 
from  the  coast  of  Pacific  to  base  of  the  Andes,  60  miles  in 
breadth ;  (2)  Central  region,  consisting  of  a  plateau ;  (3) 
Eastern  region,  consisting  of  immense  plains  covered  with 
vast  forests,  extending  up  uie  mountain-sides. 

Towns  in  Peru.^Lima ;  Callao,  port  of  Lima;  Arequipa ; 
CuzcOf  ancient  capital  of  the  Incas;  Pasco,  up  in  the  Andes, 
most  elevated  city  in  the  world. 

In  Bolivia. — Chuquisdca ;  Potosi^  has  richest  silver  mines  in 
the  world ;  Cochabamba,  'granary  of  Peru  ; '  La  Paz. 

Climate. — Coast  region  arid,  rainless,  barren ;  Central,  mild 
and  salubrious ;  Eastern,  hot  and  humid  valleys,  and  table-land 
productive. 

Productions.  —  Peruvian  bark  most  important.  Precious 
metals  are  chief  source  of  wealth. 

Animals  include  llama,  used  as  a  beast  of  burden,  and  alpaca, 
useful  for  its  wool. 

ChUi  consists  of  a  long  narrow  strip  between  the  Andes  and 
the  Pacific,  formed  chiefly  of  mountain  slopes.  The  Andes 
attain  their  highest  elevation  here. 

Towns,  —  Santiago,  amid  beautiful  scenery ;  Valparaiso^ 
'  Vale  of  Paradise ;  Concepcion  ;  Valdivia,  a  penal  settlement  ; 
Copiapo, 

Climate, — North,  dry  and  barren  ;  centre,  very  beautiful  and 
fertile. 

Productions  similar  to  those  of  Peru,  and  include  the  potato, 
which  is  said  to  be  indigenous  to  Cliili. 

History. 

1.  On  the  death  of  Heniy  I.  his  daughter  Maud  should  have 
succeeded,  but  Stephen  of  Blois  usurped  the  throne.  A  war 
cn^^ued  between  the  rival  parties,  but  eventually  an  arrangement 
was  come  to,  by  which  Stephen  was  to  keep  the  crown,  but  on 
his  death  it  was  to  pass  to  Henry  Plantagenet,  son  of  Maud  and 
Geoffrey,  Count  of  Anjou.  With  Stephen  the  crown  left  the 
Norman  line. 

2.  Henry  viii,  was  the  first  English  Sovereign  proclaimed 
King  of  Ireland.  Previous  to  this  time,  the  English  King  was 
content  with  the  title  of  Lord  Suzerain.  Under  the  Feudal 
system  the  vassal  swore  fealty  to  his  superior  by  placing  bis 
hands  within  those  of  his  master  and  declaring,  '  I  become  liege 
man  of  yours  for  life  and  limb,  and  earthly  regard,  and  I  will 
keep  faith  and  loyalty  to  you  for  life,  God  help  me.' 

3.  John  Wilkes,  member  of  Parliament  for  Aylesbury  in  1 76 J, 
was  arrested  for  libelling  the  Grenville  ministry.  He  was  a 
man  of  bad  character,  but  witty  and  agreeable,  and  his 
{persecution  made  him  a  popular  hero.  Some  years  later  he 
became  still  more  famous  as  the  subject  of  a  struggle  between 
the  House  of  Commons  and  the  freeholders  of  Middlesex, 
who  maintained  their  right  to  return  him  as  their  representative, 
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although,  having  been  expelled  from  the  House  for  another 
political  libel,  he  was — so  the  Commons  by  a  stretch  of  power 
nad  resolved — incapable  of  being  elected  into  that  Parliament. 
In  this  struggle  the  Commons  endeavoured  not  only  to  limit  at 
their  own  arbitrary  discretion  the  free  election  of  the  constituency, 
but  they  transferred  its  rights  to  themselves  by  seating  Luttrel 
as  member,  altliough  Wilkes  had  defeated  him  by  an  immense 
majority. 

Composition. 

THE  BRITISH  EMPIRE  IS  ONE  ON  WHICH  THE  SUN  NEVER  SETS. 

As  the  Colonies  and  Dependencies  of  Britain  are  scattered  over 
the  whole  globe,  and  not  confined  to  any  particular  quarter  of  its 
surface,  the  common  assertion  that  '  the  sun  never  sets  on  the 
British  Dominions '  is  strictly  true.  By  referring  to  a  map  of 
the  world,  it  may  be  easily  seen  that  the  subject  of  this  essay  is 
not  a  poetical  mncy.  Seeing  that  the  earth  revolves  on  its 
axis  once  in  every  24  hours,  it  must  pass  over  15°  of  longitude 
every  hour.  Therefore  by  the  time  that  the  sun  has  been  four 
honn  risen  on  England,  he  will  be  rising  to  all  places  under 
the  longitude  of  60^  west,  viz.  our  West  Indian  possessions. 
Four  hours  later,  after  having  risen  on  all  the  other  parts  of 
British  America,  he  will  be  making  his  appearance  on  British 
Columbia.  Three  hours  after  he  will  be  rising  in  New 
Zealand  or  to  all  places  under  long.  180^  west.  Two  hours 
later  he  will  be  rising  in  Austr^ia,  three  hours  later  in 
Calcutta,  in  another  hour  on  Bombay,  in  other  two  hours  on 
Aden,  in  one  hour  more  on  Cape  Colony  and  Natal,  and  two 
hours  after  he  will  be  rising  on  Britain  again. 

Euclid. 

1.  Prop.  48,  Book  I. 

2.  Prop.  9,  Book  II. 

Kider, — If  a  straight  line  be  bisected,  the  sum  of  the  squares  on 
the  two  halves  is  the  least  possible ;  for  if  the  line  be  cut  in  any 
other  point,  the  line  will  be  cut  unequally ;  and  by  Prop.  9, 
Book  II.  the  sum  of  the  squares  on  the  two  unequal  parts  is 
double  of  the  square  on  half  the  line,  and  of  the  square  on  the 
line  between  the  points  of  section,  or  in  other  words,  the  sum 
of  the  SQuares  on  the  parts  of  a  line  cut  unequally  is  always 

greater  than  the  sum  of  the  squares  on  the  halves  of  the  line, 
y  double  the  square  on  the  part  between  the  middle  of  the 
line  and  the  other  point. 

Algebnu 

I.  Let  jir= number  of  minutes  from  4  o'clock. 

Then  2x=         „         „         past  2       „ 

or  2jr-|-^  +  45  make  up  the  2  hours ; 

.*.  the  equation  is  3^:  + 45=  120  minutes, 

3jc=i20— 45, 

3^=75. 
^■=25. 

C^)(^)±(^z'")(''-*-) 

abxy  abxy 

aoxy 
Diffe,«nce  =  ?<^?y:-^)  or  -  *(^ V_+ ^'■«~")  if  ^ 


2. 


abxy 


abxy 


expres- 


sion N^  1st. 


3.  (i)x»-?3i5^S_2 
ZZ      33 

Completing  square, 

^_i3i^  ,  /I3i\*__68644-i7i6i__2402s 
3Z        \66>/  4356        "4356^ 

Taking  root, 

66      -  66 ' 

^=131  +  155 
66-66' 

;r=?l^and~^^. 


66 


60' 


4=4-  and  —  '*-.. 
3  II 


7) 


(2)  {a)  ^-ZI1S_6-,^?(£Z 
3  7  5 

L.  c.  M.  of  denominators =5  X  7  X  3. 

7ar — 875  — .  90  +  iSy=42x  —  294, 

7ar—42j:  4- 15^=875  +  90  — 294. 
28j:  + 15^=671. 

(b)  Reducing  to  common  denominators, 

870— 3or— 72^+24=320— 8oj^, 

—  72Jr—3<>y-f- 80^=320 -—24— 870, 
—  724r  +  5q>'=— 574. 

Dividing  by  —  2, 

3611—25^=287. 

From  {a)  l40Lr  +  75>=335S  (multiplying  by  5). 
„     (b)  loSx  — 75/=  861  (multiplying  by  3). 

Adding,     248ur  =4216 

jr  =17'  Ans. 

Substituting  17  for  jr  in  first  equation, 

34— 256— ^_34— 14 

3  7  5      ' 

6  — y 
3-     /=4. 

21—6+^=28, 

^=28  +  6—21, 

^=13.  Ans. 
/.  j:=i7  and>'=i3, 

Mensntatioa. 

1.  If  jr=one  side  in  feet,  then  |jr=other, 

or  }jr  X  *=area=975744. 
7jr»=i95i488, 
4^=278784,^^ 

x=V278784=528  feet; 
•*.  the  one  side  is  528  feet  long, 
the  other     „      528  X  3i = 1848  feet. 

2.  Area=476  X  47^  X  7854»  or 

476- 
476 

2856 

3332 
1904 


226576 
7854 

906304 
1132880 
1812608 
1586032 

Area=    1779S27904  square  links. 

Reducing  to  acres,  etc. : — 

Dividing  by  100,000  square  links,  which  =  I  acre,  we  obtain 

1 779528  acres  nearly 
4 


3*118112  roods 
40 


472448  poles. 
Area  =  I  acre  3  roods  472  poles  nearly. 

Music. 


I. 


i 


=1:^ 


I 


^  n    " 


*=c 


I 


js: 


4g»  'trj_^,'^ 


i 


9. 


i 


-^p- 


s©- 


i 


±=L 


J— jglr:^! 


Diminished  4th.     Diminished  7th.  Augmented  6th.    Augmented  sd. 


itjiiff  ^-Tt^ 


zs: 


g 


^^-^ 


i 
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puMtcattons  i&eceibeli. 

Domestic  Economy — 

(i)  Popular  Lessons  on  Cookery.     Griffith  &  Farran. 

Drawittg^ — 

(i)  Lewis's  Perspective,  Books  5  and  6.     Walker  &  Co. 

Examination  Work — 

(i)  Pupil  Teachers'   Examination  Papers  for   1880.    John 
Heywood. 


(i)  Multum  in  Parvo  French  Verb  Book.     Simpkin  &  Co. 

Geography— 

(i)  Statistical  Atlas  of  England,  Scotland,  and  Ireland.  Part 
IL  Educational.  Edited  by  G.  Phillips  Bevan.  W.  & 
A.  K.  Johnston. 

(2)  Spence's  Civil  Service  Geography.    Crosby  Lockwood 

&  Co. 

(3)  Williams'  Geography  of  the  Oceans.     Philip  &  Son. 

(4)  Types  of  Nations.     W.  &  A.  K.  Johnston. 

(5)  Slate  Paper  Projection  Atlas.    Walker  &  Co. 

(6)  Slate  Paper  Outline  Atlas.    Walker  &  Co. 

(7)  Elements  of  Geography.     Crosby  Lockwood  &  Co. 


(1)  German  Phraseology.     Crosby  Lockwood  &  Co. 

(2)  German  Prepositions.     Crosby  Lockwood  &  Co. 

Grammar  and  Analysis— 
(i)  Heeley*s  Sentences  for  Analysis.     W.  &  R.  Chambers. 

Kinderig^arten — 
(i)  Essays  on  the  Kindergarten.     Sonnenschein  &  Allen. 


(1)  Creak's  Dictionary  of  Casar's  Gallic  War.     Hoddcr  & 

Stoughton. 

Music— 

(i)  The  Old  Notation  Modulator,  and  how  to  use  it.    Pitman. 

(2)  Song,  'The  Statesmen  of  England.'    Pitman. 

(3)  Union  School  Singing  Book.     Gall  &  Inglis. 

(4)  First  Lessons  in  Singing.     Gall  &  Inglis. 

Reading^ — 

(1)  Morrison's  Literary  Reader.     Gall  &  Inglis. 

(2)  Morrison's  First  Geographical  Reader.     Gall  &  Inglis. 

(3)  Morrison's  British  Readers,  Standards  I.  III.  and  VI. 

Gall  &  Inglis. 

(4)  Geographicsd  Reader  for  Standard  III.    Stewart  &  Co. 

(5)  Geographical .  Reader  for   Standard    III.      W.    &    R. 

Chambers. 


(l)  Scientific  Industries  Explained.    W.  &  A.  K.  Johnston. 

School  Manag^ement — 

(i)  Notes  of  Lessons  for  Infants'  Classes.    Jarrold  &  Sons. 

Theology — 

(i)  First  Epistle  to  the  Corinthians,  with  Explanatory  Notes. 
Philip  &  Son. 


A  Complete  Dictionary  of  Csssar's  Gallic  War.  By 
Albert  Creak,  M.A.  Price  2s.  6d.  London : 
Hodder  &  Stoughton. 

We  notice  the  fifth  edition  of  Mr.  Creak's  method 
of  supplying  what  he  deems  to  be  a  want  sorely  and 
widely  felt.  For  such  books  we  confess  we  have 
very  little  sympathy.  We  presume  that  even  Mr. 
Creak  thinks  it  an  advantage  that  beginners  in 
Latin  should  learn  the  faculty  of  discrimination  as 
well  as  the  translation  of  words  that  in  the  whole 
course  of  their  classical  career  they  may  meet  twice  or 
thrice  only,  and  then,  as  probably  as  not,  if  this  semi- 
key  system  is  adopted,  not  recognise.  Yet  the  chief 
merit  that  the  book  professes,  is  to  save  the  student 
the  trouble,  and,  we  may  add,  deprive  him  of  the 
benefit,  of  independent  choice.    He  looks  out  his 


word ;  as  probably  as  not,  especially  if  the  passage 
presents  even  the  slightest  difficulty,  his  overjoyed  eyes 
meet  the  whole  phrase  translated.  If  he  fails  in 
doing  this,  he  cannot  go  far  wrong:  there  are  but 
two  or  three  pits  to  tumble  into;  if  he  takes  his 
choice,  and  the  first,  the  chances  are  two  to  one  that 
he  could  have  done  no  better.  And  thus  somehow, 
by  pit-flounderings  never  extensive,  by  guesses  un- 
failingly happy,  he  reaches  the  end,  and  has  *  gone 
through  Caesar '  about  as  successfully  as  that  memor- 
able undergraduate  who  got  through  it  with  a  gimlet. 
Of  course,  we  know  that  Mr.  Creak  has  on  his  side 
the  great  authority  of  Dr.  White,  but  to  our  mind 
nothing  has  yet  justified  or  can  ever  succeed  in 
entirely  clearing  plans  of  this  sort  from  the  oppro- 
brium which  inevitably  and  deservedly  attaches  to 
keys.  Never  yet  has  there  been,  never  in  the  future 
will  there  be,  any  great  scholar  who  frames  his  learn- 
ing on  the  principle  of  learning  nothing  about  a 
word  but  its  particular  application.  Of  course  there 
are  some  by  whom  this  work  will  be  hailed  as  a 
godsend,  but  they  are  chiefly  confined  to  the  super- 
ficial class  of  students,  who  imagine  that  the  chief 
end  of  examinations  is  to  escape  being  plucked. 

Not  even  with  the  workmanship  are  we  entirely 
satisfied.  We  seek  a  favourite  catchword  with 
examiners ;  we  find  *  Commeatus,  n.  4,  m  (commeo),' 
etc.  We  track  it  up :  *  Commeo,  v.  i  (conmeo).'  And 
there  we  must  stop.  In  no  place  do  we  find  a  hint 
that  meo  and  eo  are  not  far  different;  meo  is,  of 
course,  not  mentioned  as  a  separate  head 

.  No  derivation  is  given  for  *  provincia ;  * 
yet  we  have  known  it  asked  several  times,  even  from 
'  young  learners.'  If  it  is  pleaded  that  this  book  is 
not  intended  for  such  information,  we  turn  to  the 
Druids:  *Two  derivations  are  given,  one  from  the 
Greek  Spv?,  an  oak\  the  other  from  the  Celtic  der^ 
an  oak,  ivydd^  mistletoe,  and  dyn^  a  man.*  Surely 
•young  learners'  would  be  much  more  edified  by 
knowing  why  the  Great  Bear  should  be  called  Septen- 
triones^  or  that  castra  has  a  different  meaning  in  the 
singular.  This  selective  method  leads  to  utterly  false 
results  at  times ;  for  instance,  provenio  is  translated 
only  by  yield.  Doubtless  this  is  correct  enough 
as  far  as  Csesar  goes,  but  at  the  same  time  a  fkr 
commoner  meaning  is  to  prosper^  which  is  almost 
diametrically  opposed  to  the  meaning  given.  Only 
once,  as  far  as  our  investigations  have  extended,  is 
Mr.  Creak  positively  faulty,  and  that  is  in  the  uses 
of  /«,  under  which  head  he  gives  translations  which 
are.  not  only  misleading,  but  even  at  times  quite 
mistaken. 

At  the  same  time,  to  students  whose  only  object 
in  reading  Latin  is  to  enjoy  the  commentaries,  the 
book  will  prove  eminently  useful.  The  phrase  lists 
and  translation  hints  are  very  good,  and  in  every 
ca§e,  we  believe,  modem  names  of  places  are  given 
where  they  are  known.  Thus  in  a  sense  Mr.  Creak 
may  be  said  to  have  entirely  succeeded  in  his 
attempt 

Sentences  for  Analysis  for  Use  in  Schools.  Selected 
by  J.  H.  Heeley,  B.A.  (Lond.).  32  pp.  fcp.  8vo. 
Price  3d.  London  and  Edinburgh :  W.  &  R. 
Chambers. 

We  are  glad  to  be  able  to  give  this  book  hearty 
praise.  In  a  preliminary  notice  Mr.  Heeley  thus  sets 
forth  his  aim  r^- 
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*  Teachers  have  often  found  that  the  examples  for 
analysis  in  the  grammars  are  not  sufficiently  nume- 
rous, and  are  soon  worked  out  The  following  selec- 
tion is  intended  to  be  placed  in  the  hands  of  pupils, 
and  its  use  in  that  way  will  prevent  (i)  the  trouble 
to  teachers  of  selecting  sentences ;  (2)  the  errors  of 
pupils  in  copying  the  given  sentence ;  (3)  the  copy- 
ing of  one  pupil  from  another,  as  each  can  do  a 
difierent  example.' 

The  selection,  which  includes  poetry  and  prose 
from  our  best  standard  writers,  shows  excellent 
judgment.  Pupil  teachers,  and  indeed  all  who  *  go 
in '  for  the  University  Local  Examinations,  will  find 
these  *  Sentences  for  Analysis '  a  valuable  preparation 
for  the  work  of  the  examination  room. 

Pupil  Teachers*  FiTamination  Papers  for  1880.  By 
A.  Park,  F.R.G.S.,  etc.  196  pp.  cr.  8vo.  Price 
2S.    John  Heywood. 

Mr.  Heywood  the  publisher,  and  Mr.  Park  the 
editor,  are  to  be  congratulated  on  the  timely  issue 
of  this  serviceable  volume.  No  pupil  teacher  anxious 
to  excel  at  his  annual  examination  should  be  without 
these  'Papers,'  and  no  head  teacher  desirous  of 
economizing  his  time  and  familiarizing  his  assistants 
with  the  peculiar  kind  of  questions  set  by  the  Educa- 
tion Department  should  fail  to  use  them.  Over- 
worked teachers  will  know  how  to  value  the  answers 
to  Arithmetic,  Algebra,  Grammar,  Euclid,  and  Men- 
suration. 

The  book  is  well  and  strongly  bound,  and  costs 
but  a  florin. 

Scientific  Industries  Explained.  By  A.  Watt  203  pp. 
cr.  Svo.  Price  2s.  6d.  London  and  Edinburgh : 
W.  &  A.  K.  Johnston. 

When  we  opened  this  book  a  few  evenings  ago  in 
the  quiet  of  our  little  study,  we  fell  into  a  reverie. 
We  were  carried  back  to  the  days — now,  alas,  far  gone 
— when  in  the  dimly-lit  lecture  hall  of  our  Alma-mater 
we  were,  though  ill  in  health,  'doing'  our  'Certifi- 
cate' papers.  One  of  the  questions  in  the  school 
Management  Section  was  on  *  Candles.'  Not  having 
enjoyed  the  advantages  of  a  close  residence  to  a 
tallow-chandler's  works,  we  knew  but  little  about  the 
manufacture  of  stearine,  composite,  paraffine,  wax, 
and  dip  candles,  so  passed  on  to  the  next  question. 
We  should,  however,  have  had  full  marks  if  we  had 
read  this  book.  Its  object  is  'to  give  an  insight 
into  the  scientific  industries  of  our  country,  in  a 
simple  and  easily  understood  form ;  *  and  that  object 
has  been  attained  in  ^  thoroughly  interesting  manner. 
Teachers  in  outlying  districts,  where  strict  economy 
has  to  be  practised,  will  get  much  useful  information 
from  this  volume,  the  recipes  for  making  the  various 
kinds  of  'ink'  being  specially  valuable.  The  book 
is  readable,  and  discusses  bleaching,  dyeing,  soap- 
making,  paper-making,  gunpowder,  vinegar-making, 
electric-lighting,  photography,  fireworks,  and  numerous 
other  'industries.' 

In  the  majority  of  well-conducted  schools  there 
is  now  a  pupil  teachers'  reference  library.  We  hope 
that  when  our  readers  are  filling  up  their  next  order 
form,  they  will  not  forget  Watfs  Scientific  Industries 
Explained,  2s.  6d.  (Johnston).  They  will  thank  us 
for  the  reminder. 


Jobnston's  Series  of  Kaps  of  Andent  Geography: 
Haps  to  illustrate  Caasar  De   Bello  GaUioo. 

Mounted    on    rollers,    21s.,    with    Handbook. 
London  and«  Edinburgh :  W.  &  A.  K.  Johnston. 

We  confess  ourselves  rather  disappointed  with  this 
part  of  the  above  valuable  series.  Perhaps  we  expected 
too  much,  but  at  all  events  our  anticipations  are  very 
far  from  being  realised.  The  colouring  is  scarcely  up 
to  Messrs.  Johnston's  usual  high  standard  of  excel- 
lence, though  the  maps  are  clear  and  not  encumbered 
with  too  many  names.  The  intention  is  to  illustrate 
Caesar's  Commentaries^  which  are  now  rising  into  such 
great  popularity  as  means  of  elementary  Latin  instruc- 
tion that  they  certainly  need  something  more  than  a 
few  scattered  notes  or  a  dictionary.  The  tribes  men- 
tioned are  all  duly  inserted,  and  comically  enough 
definite  boundaries  given  to  their  territories.  This 
latter  piece  of  work  is  of  course,  from  beginning  to 
end,  pure  imagination,  and  should  scarcely  have  been 
perpetrated  without  some  caution  to  this  effect,  to 
young  students  who,  unless  warned,  are  apt  to  endea- 
vour to  fix  in  their  memory,  on  the  same  level  as  the 
positions  of  well-known  places,  the  amusingly  wavy 
and  wavering  lines,  by  means  of  which  the  ancient 
geographer  intends  to  represent  where  he  supposes 
that  one  country  may  have  ended  and  another  begun. 
Under  the  same  head  comes  our  objection  to  the 
printing,  which  in  a  map  is  so  important  a  factor,  and 
has  hitherto  in  Johnston's  series  been  so  admirably 
managed.  More  varieties  of  type  should  have  been 
introduced.  As  it  is,  a  hamlet  like  Carcaso  stands 
on  a  level  with  Alesia,  Narbo,  and  Lutetia.  And 
creatures,  who  but  for  some  unfortunate  freak  of 
chance  would  never  have  crept  into  history, — the 
Siburates,  Crocosates,  and  Diablintes,  for  instance, — 
are  distinguished  from  really  powerful  nations  such  as 
the  iEdui,  Arverni,  or  Helvetii,  either  by  putting  the 
letters  of  the  same  size  farther  apart,  and  thereby 
rendering  them  less  distinguishable,  or  by  making  the 
inferiority  and  incapacity  of  a  state  vary  directly  with 
the  blackness  of  the  letters  by  which  it  is  designated. 

As  to  the  geographical  accuracy  of  the  work,  it  is 
sufficient  to  state  the  name  of  its  publishers,  and  add 
that  in  general  the  compiler  seems  to  have  followed 
a  standard  authority  on  such  points.  Dr.  Heinrich 
Kiepert  of  Berlin.  We  note,  however,  one  slight 
exception :  Aquitania  certainly  includes  the  Pictones, 
Bituriges,  Arverni,  and  Segusiani,  the  small  district 
between  the  Garonne  and  Pyrenees  being  Aquitania 
Propria. 

Notwithstanding  these  faults,  Messrs.  Johnston  have 
supplied  a  great  want  So  far  as  we  know,  this  wall 
map  is  the  best  yet  issued,  of  this  district. 

It  is  accompanied  by  a  handbook.  We  have  space 
only  for  one  or  two  suggestions,  which,  if  adopted  in 
future  issues,  would  in  our  opinion  render  this  small 
manual  invaluable  to  all  young  students.  We  recom- 
mend, then,  that  Britain,  the  mention  of  which  must 
always  to  us  be  the  most  interesting  part  of  Caesar's 
narrative,  should  occupy  considerably  more  than  half 
a  page,  and  more  particularly  that  the  modem  names 
of  tribes,  towns,  etc,  should  be  given  in  all  cases 
where  they  are  kno^-n.  Who  can  doubt,  for  instance, 
that  the  position  of  the  Parisii  would  be  accurately 
known  if  it  had  been  hinted  that  Paris  takes  its  name 
from  them  ? 

If  any  detached  notes,  such  as  the  one  on  '  suppU- 
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catio,'  are  deemed  advisable,  it  would  certainly  be 
well  to  add  to  their  number  others  on  '  castra '  and 
'exercitus.'  They  would,  so  far  as  we  see,  bear  quite 
as  much  on  geography  as  does  the  present. 

Arithmetic,  Parts  I.  IL  m.,  Integral,  Fractional, 
Approximata  By  A.  Sonnenschein  and  H.  A. 
Nesbitt,  M.A.  Price  ss.  Sonnenschein  &  Allen, 
Ix>ndon. 

We  scarcely  remember  any  book  on  Elementary 
Mathematics  which  has  pleased  us  so  much  as  the 
one  now  before  us.  The  authors,  one  of  them  at 
least,  are  pupils  of  De  Morgan,  and  his  genius  has 
left  its  stamp  on  every  page.  Even  in  the  method  by 
which  children  are  taught  to  count,  we  have  something 
showing  originality.  In  italics  we  are  told  that  to 
say  *  two  and  two  makes  four  *  is  a  very  ruinous  pro- 
cess, and  whether  we  agree  to  this  axiom  or  not,  every 
one  will  admit  that  our  authors'  method  is  very  far 
more  rational  and  infinitely  more  interesting  than  the 
humdrum  monotony  of  that  of  so  many  schools  of 
the  present  day.  But  there  are  other  innovations 
even  more  important.  The  fickle  and  ever-changing 
boundary  line  between  Arithmetic  and  Arithmetical 
Algebra  is  altogether  and  very  rightly  swept  away. 
The  learner  feels  at  once  that  his  symbols  represent 
real  things,  that  3  is  really  something  more  than  two 
twirls,  two  tails,  and  a  projection  in  the  middle,  and 
has  a  definite  meaning  which  in  every  operation  it 
still  keeps.  Looked  at  in  this  light,  there  is  no  differ- 
ence between  the  two  sciences;  a  and  3  are  both 
symbols  in  the  same  sense.  We  feel  convinced  that 
this  work  will  ultimately  do  much  to  revolutionize 
the  method  of  teaching  Arithmetic  So  far  as  we 
have  examined  it,  the  results  are  accurate,  and  we 
may  state  that  Stocks  are  well  and  clearly  treated, 
without  making  such  a  great  gap  as  is  usual  between 
them  and  Interest  Abbreviations,  even  to  the  extent 
of  'casting  out  elevens^  are  clearly  and  ably  presented, 
though,  as  in  the  instance  we  mention,  some  may 
perhaps  be  dubiously  shorter. 

This  book,  we  repeat,  is  a  capital  work,  and  cannot 
fail  to  be  eminently  useful 

A  Student's  Handbook  of  Pqrchology  and  Ethics. 
By  F.  Ryland,  M.A.  Price  2s.  6d.  London : 
Sonnenschein  &  Allen. 

Mr.  Ryland's  summary  of  Psychology  and  Ethics 
well  deserves  to  become  popular.  It  is  designed  for 
the  London  Examinations,  but  that  by  no  means 
makes  it  an  uninteresting  catalogue  of  facts,  nor  does 
it  in  any  degree  detract  from  its  general  value.  The 
author  proposes  to  guide  the  student  through  the 
mazes  in  which  this  science,  far  more  than  any  other, 
is  involved,  pointing  out  the  best  books,  showing 
where  each  one  is  faulty,  summarizing  the  important 
features,  and  thus  presenting  them  in  a  form  easy  to 
retain  in  the  memory,  and  especially  convenient  for 
reference.  At  least  one-half  of  the  work  is  taken  up 
in  analyses  and  quotations  from  Herbert  Spencer, 
Stuart  Mill,  or  Professor  Bain,  and  by  this  means  the 
student  is  provided  with  a  pleasant  introduction  to  the 
gigantic  literature  of  the  subject.  If  this  book  should 
reach  another  edition,  and  we  hope  that  several  will 
be  called  for,  we  think  that  a  Physiological  Glossary, 
which  need  not  take  more  than  a  page,  accompanied 
with  diagrams  of  the  organs  of  sensation,  would  be  a 
vast  improvement    More  examination  papers  might 


be  added ;  and  we  do  not  think  it  wise,  in  giving 
these  as  specimens,  to  quote  selected  questions  only. 
If  complete  years  had  been  given,  any  one  could  have 
seen  at  once  that  this  book  contained  amply  enough 
to  satisfy  the  hardest  requirements  for  the  B.A. 
degree. 

As  for  the  subject-matter,  we  have  very  little 
comment  to  make;  so  much,  indeed,  does  our  author 
shine  by  reflected  light,  that  very  little  is  possible. 
In  one  place  he  quotes  from  Huxley's  Hume  aa 
argument  in  defence  of  the  Evolution  of  Mind.  This 
is  a  resort  of  materialistic  evolutionists  which  has 
been  lately  battered  so  much  as  rather  to  resemble  a 
hovel  than  a  refuge  for  any  Christian  psychologist  who 
keeps  his  senses  about  him. 

The  science  of  Ethics  is  as  well  treated  as  that  of 
Psychology ;  and  so,  without  the  slightest  reservation, 
we  have  great  pleasure  in  recommending  this  book. 
Mr.  Ryland  has  done  his  work  well. 

Spence's  Civil  Service  Geography.      144  pp.  fcap. 
8vo.     2S.  6d.     Crosby  Lockwood  &  Ca 

We  were  familiar  with  this  compact  volume  long 
before  it  was  sent  to  us  for  review.  For  some  time 
we  had  used  it  with  satisfactory  results.  Our  approval 
has  evidently  been  shared  by  many  others,  for  we 
notice  the  book  has  reached  its  sei'enth  edition. 

It  is  pre-eminently  an  Examination  Geography, 
and  contains  within  its  pages  as  much  well-arranged, 
accurate  geographical  information  as  any  one  needs 
for  an  examination  of  ordinary  difficulty.  A  series 
of  attractive  maps  and  a  carefully -prepared  index 
enhance  the  value  of  the  book.  We  have  pleasure  in 
commending  it  to  our  young  pupil  teachers  in  quest 
of  a  good,  cheap,  handy  text-book. 

Morrison's  First  British  Beader.    6d. 
Third      „  „  is. 

Sixth      „  „         23.  6d. 

Literary  Beader.  is.  3d. 

London  and  Edinburgh  :  Gall  &  Inglis. 

Had  the  wise  man  who  penned  the  words,  '  Of  the 
making  of  books  there  is  no  end,'  lived  in  our  day, 
he  might  with  reason  have  varied  his  remark  and  said, 
'  Of  the  making  of  Reading  Books  there  is  no  end.' 
What,  another  new  set !    Yes,  and  a  good  one  too. 

It  would  be  a  pleasant  duty  to  write  a  page  on  the 
merits  of  this  excellent  series,  but  we  forbear,  owing 
to  the  pressure  on  our  space.  To  be  brief,  we  have 
examined  with  care  every  reading  book  of  recent 
date,  and  among  the  vast  number  there  are  none, 
judged  from  a  practical  teacher's  point  of  view,  we 
prefer  to  Morrison's  •  British  Readers.' 

Wareham's  Method  of  Teaching  Sight-Singing  by 
means  of  the  Old  Notation,  Modulator,  and 
Time-TaUes.  London  :  Pitman,  20  Paternoster 
Row. 

The  title  of  this  book  we  have  given  in  fall  as 
explanatory  of  the  author's  design.  Teachers  who 
are  familiar  with  the  modulator  of  the  Tonic  Sol-Fa 
system  will  be  prepared  for  a  perpendicular  columnar 
arrangement,  combining  the  most  salient  features  of 
the  diatonic  and  chromatic  scales.  By  this  the 
principles  of  modulation  are  illustrated,  and  useful 
occasional  exercises  given  in  hitting — as  vocalists  term 
it — any  distance^  or  in  other  words,  taking  correctly  any 
interval  of  the  chromatic  scale.   When  this  scale  should 
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be  used  by  trained  singers,  and  how  far  beginners, 
such  as  ordinary  pupils  of  our  elementary  schools, 
should  proceed  before  having  to  sing  exercises  from 
modulators,  is  open  to  discussion.  Mr.  Wareham's 
modulator,  however,  does  not  profess  to  combine  the 
chromatic  with  the  diatonic  scale,  but  is  simply  a 
perpendicular  arrangement  of  the  enlarged  black  dots 
which  form  the  body  of  crotchets  and  quavers  in  two 
columns  on  the  ordinary  treble  and  bass  staves.  In 
this  a  separate  modulator  has  to  be  used  for  every 
key.  The  reading  of  the  author's  preface  induced  us 
to  hope  for  great  things.  He  speaks  so  confidently 
of  his  method  from  *  experience,*  as  to  be  certain  that 
*the  whole  system,  with  a  thorough  and  practical 
knowledge  of  notation,  may,  with  the  devotion  of  one 
hour  a  week,  be  imparted  to  and  acquired  by  children 
during  the  school  age.' 

We  look  with  pardonable  eagerness  to  Mr.  Ware- 
ham's  book  to  discover  the  details  of  a  method 
capable  of  producing  such  remarkable  results.  What 
do  we  find?  Nothing  that  we  have  particularly  to 
complain  of,  but  still  less  to  justify  such  very  large 
pretensions.  We  look  at  first  to  Mr.  Wareham's 
modulator,  and  fail  to  see  in  the  double  columns  of 
notes  any  remarkable  features.  The  double  columns 
are  employed  by  the  author  for  '  compactness,'  and 
yet  '  to  avoid  the  too  close,  and  therefore  confused 
appearance  a  single  column  would  present.'  We 
can  hardly  understand  this.  We  commonly  under- 
stand compactness  not  being  antagonistic  to  a  close 
arrangement  But  to  us  the  dodging  from  one  column 
to  another  would  produce  rather  than  avoid  *  confu- 
sion.' This  double  column  modulator  can  hardly  be 
capable  of  producing  such  wonderful  results.  Nor 
can  the  preliminary  exercise  of  the  major  scale,  *  to 
be  sung  by  ear  without  the  modulator,'  be  thus 
credited.  Nor  can  the  singing  of  the  common  chord, 
together  with  the  frequent  repetition  of  the  tonic,  be 
the  grand  principle.  In  short,  we  fail  to  find  any 
leading  feature  calculated  to  produce  more  than 
ordinary  results.  But  while  there  is  disappointment 
in  the  absence  of  peculiar  excellences,  there  are 
serious  defects  in  the  unwise  introduction  of  diffi- 
culties in  the  early  stages  of  a  course  professedly 
intended  for  youthful  scholars.  Mr.  Wareham  adopts 
the  nomenclature  proposed  to  be  applied  to  the 
present  Italian  syllables,  in  order  to  indicate  the 
sharpening  or  flattening  of  intervals.  This  nomen- 
clature is  far  from  being  settled,  and,  by  its  advocates 
among  the  Tonic  Sol-Fa  adherents  is  yet  disputed,  as 
appears  in  the  last  number  of  the  Tonic  Sol-Fa 
Reporter.  Dr.  HuUah's  proposal  to  give  a  new  name 
to  the  various  intervals  of  the  chromatic  scale  was, 
we  fondly  hoped,  abandoned.  But  the  complexities 
of  naming  chromatic  intervals  according  to  fancied 
changes  of  key  is  something  to  be  dreaded,  especially 
as  being  associated  with  systems  professedly  formed 
to  simplify  musical  notation.  This  change  of  key, 
again,  is  by  no  means  always  easy  to  determine,  nor 
settled  by  the  changed  prefix  of  initial  letters.  It 
seems  far  from  settled  whether  harmony  and  the 
progression  of  other  parts  is  to  be  ignored  in  settling 
key  relationship.  This,  however,  we  do  not  urge 
against  Mr.  Wareham's  method.  All  we  complain  of 
in  regard  to  his  book  is  that  he  thrusts  fonvard  this 
by  no  means  easy  matter  of  key  relationship  in  the 
foreground  for  smoothing  the  path  of  young  beginners. 
We  may  hereafter  revert  to  this  point,  but  proceed  to 


notice  some  other  matters  that  seem  to  be  both  vague 
and  erroneous.  Speaking  of  the  tonic  or  key-note, 
Mr.  Wareham  regards  the  power  of  this  note  not 
owing  to  its  melodious  association  with  other  notes, 
but^  by  being  itself  strongly  impressed  upon  the  ear. 
'Thoroughly  impress,'  he  says,  *any  note  upon  the 
ear,  and  all  others  will  bear  their  proper  relation  to, 
and  will  circle  round  about  it'  A  drum  resolutely 
beaten  for  some  time  and  the  prolonged  tolling  of  a 
bell  would  certainly  impress — we  had  almost  said  din 
— ^their  respective  monotones  into  the  ear,  but  we 
never  yet  knew  that  they  exercised  any  other  influence 
upon  the  ear  in  regard  to  the  scale,  or  *  caused  other 
notes  to  circle  round '  the  said  monotone.  Nor  does 
the  *  contrast  *  between  the  tonic  and  sub-tonic  always 
exist  so  as  to  render  the  ear  dissatisfied  when  it  is  not 
resolved  upon — /.^.,  does  not  ascend  to  the  tonia 
Take  the  following  well-known  example  of  one  of 
Beethoven's  most  remarkable  melodies  : — 


Here  the  leading  note  occurs  three  times  in  this 
beautiful  strain,  and  in  no  instance  ascends  to  the 
tonic.  Many  of  these  fanciful  theories  of  key-relation- 
ship, the  peculiar  mental  effect  of  certain  tones  in 
the  scale,  if  not  left  to  occupy  debateable  ground, 
should  not  be  introduced  into  elementary  lessons  for 
children,  especially  in  systems  professedly  aiming  at 
simplifying  musical  notation. 

We  have  alluded  to  the  extensive  nomenclature 
of  intervals  being  a  hindrance  and  not  a  help  to 
correct  music  reading,  and  have  to  apply  the  same 
objection  to  Mr.  Wareham's  Time  Exercises.  These 
are  correctly  enough  given,  and  form  a  succinct  view 
of  musical  time  notation.  But  after  the  pupil  has 
mastered  the  respective  values  of  minims,  crotchets, 
and  the  rest,  together  with  the  leading  modes  of 
time  and  the  corresponding  signatures,  he  has  by 
dint  of  hard  practice  to  get  the  mechanical  swing  or 
movement  of  time  into  his  head,  so  that  every  note 
may  be  associated  with  its  relative  length.  AH  this 
is  hard  enough,  simple  though  it  may  appear,  and 
the  difficulty  consists  in  the  mental  effort  involved  in 
attending  to  two  things  at  once,  ie.  the  mechanical 
clock-like  progress  of  the  time,  together  with  the 
sign  or  form  of  the  note.  But  Mr.  Wareham  adds 
another  difficulty  in  the  shape  of  a  new  time  name. 
He  recommends  the  naming  of  the  first  beat  Tra^ 
the  second  La.^  the  third  Ta^  and  so  on.  This  is  a 
more  objectionable  hobby-horse  than  that  of  Dr. 
Hullah  in  his  directions  on  beating  time,  given  some 
forty  years  ago  on  introducing  Wilhelm's  system. 
Pupils  were  puzzled  to  remember,  and  annoyed  when 
they  forgot,  whether  the  second  beat  was  from  left 
to  right  or  from  right  to  left  Need  we  say  it 
was  utterly  needless  for  them  to  remember?  The 
mechanical  beat  of  the  old  singers  by  their  feet  on 
the  floor  or  simple  movement  of  the  hands  was  all 
that  was  needful.  The  more  simple  these  matters 
are  kept  the  better.  To  attend  to  a  multiplicity  of 
names  diverts  the  mind  from  its  main  business  in 
music,  to  attend  to  tone  and  time.  We  have  something 
to  say  against  the  exclusive  attention  to  the  syn- 
thetical plan  of  teaching  music,  and  the  ignoring  of 
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the  analytical.  We  are  not  sure  whether  children 
ought  not  to  be  allowed,  encouraged,  yea,  taught  to 
sing  without  always  insisting  that  they  should  do  this 
from  musical  notation.  We  do  not  prohibit  children 
from  sx)eaking  before  they  have  learned  to  read,  nor 
need  we  dread  their  singing  before  they  know  their 
notes  and  can  read  all  the  intervals  of  the  chromatic 
scale  from  modulators.  A  class  of  boys  was  drilled 
in  the  crotch^  crotch^  crotch  of  Hullah's  system  in  the 
heyday  of  its  popularity.  One  of  the  committee  of 
the  school  witnessed  the  lesson,  and  being  possibly 
as  tired  as  the  boys  were,  went  out  of  school  with 
them  at  noon.  As  soon  as  the  boys  were  free,  they 
trotted  merrily  along  the  path  singing  not  Do,  Re, 
Mi,  nor  crotch^  crotc/i,  cratdi^  but  to  the  Committee 
man's  horror,  a  lively  strain  to  the  words  '  Hey  jim 
^long,  jim  along  Tosey ! '  The  master  was  duly  in- 
formed of  this  depravity,  but  failing  to  see  the 
enormity  of  the  procedure,  he,  the  master,  gave  the 
boys  a  vocal  exercise  founded  on  the  strain  of  the 
song  in  question.  The  boys  listened,  became  greatly 
interested,  and  entered  into  the  exercise  con  amore. 
The  singing  was  from  that  time  a  success.  The 
boys  soon  understood  the  leading  points  of  musical 
notation,  and  the  lessons  afterwards  given  from  the 
best  of  well-known  popular  melodies  were  always 
most  popular.  In  regard  to  time  exercises,  one 
useful  plan  is  to  set  part  of  the  class  to  sing  by 
counting,  while  the  others  sing  the  music  to  the 
words.  This  may  also  be  varied  by  the  strains  being 
simultaneously  sol-fa'd  while  also  sung  to  the  words 
to  which  it  is  set  As,  however,  our  object  is  not 
now  to  propound  plans,  but  to  examine  those  in  the 
book  before  us,  we  refrain ;  and  while  commending 
the  author  for  great  ingenuity  and  earnestness,  regret 
that  he  has  attempted  too  much,  and  by  the  intro- 
duction of  neeedless  topics  and  unseasonable  diffi- 
culties, added  to  rather  than  lessened  the  obstacles 
to  the  acquisition  of  music  by  young  scholars. 

Popular  Lessons  on  Cookery.  By  a  Former  Staff 
Teacher  of  the  National  Training  School  of 
Cookery.  186  pp.  fcp.  8vo.  Price  is.  6d 
London :  Griffith  &  Farran. 

There  are  so  many  cookery  books — ^good  and 
otherwise — already  in  the  market,  that  we  must  own 
to  some  feeling  of  suspicion  when  this  new  candidate 
for  public  favour  was  put  into  our  hands.  Upon 
examining  the  book,  our  confidence  was,  however, 
soon  established,  for  the  lady — we  presume  the  work 
is  not  a  gentleman's — who  wrote  it  evidently  knows 
her  work  well  In  a  short  sensible  preface  she 
says :  '  This  book  professes  to  be  nothing  more  than 
a  fJEuthful  transcript  of  demonstration  lessons  given 
in  various  parts  of  London,  its  suburbs,  and  the 
country.' 

In  a  threefold  sense  it  is  popular — firstly,  because 
the  book  is  divided  into  two  sections,  the  former 
being  devoted  to  'Plain,'  and  the  latter  to  'High 
Class'  Cookery,  thus  rendering  it  valuable  alike  to 
rich  and  poor ;  secondly,  because  it  is  written  in  a 
terse  simple  style  within  the  grasp  of  the  unlettered ; 
and  thirdly,  because  it  is  cheap. 

The  ten  lessons  which  form  the  '  Plain '  Cookery 
sections  are : — 

1.  Roasting,  and  puddings  generally  eaten  with 

meat 

2.  ^Vhat  to  do  with  the  cold  meat 


3.  Boiling  meat,  tripe,  vegetables. 

4.  Soups  and  stews. 

5.  Frying  and  broiling. 

6.  Pies  and  puddings. 

7.  Cheap  dishes. 

8.  Fish. 

9.  Bread  and  cakes. 

10.  Cookery  for  the  sick  and  convalescent 

The  remarks  on  *  What  to  do  with  the  cold  meat,' 

*  Cheap  dishes,'  and  *  Baking  bread,*  are  admirable. 
We  strongly  recommend  the  work.     It  will  make 

a  cheap  and  excellent  gift-book.     Messrs.  Griffith  & 

Farran  have  sent  it  forth  in  a  neat  and  attractive 

binding. 

The  Statistical  Atlas  of  England,  Scotland,  and 
Ireland.  Edited  by  G.  Phillips  Bevan,  F.S.S., 
F.G.S.,  etc    Part  II.,  Educational.    Price  7s.  6d. 

This  publication  furnishes  an  instance  of  an  admir- 
able idea  admirably  carried  out  Almost  every  kind 
of  educational  statistics  is  here  tabulated.  The 
arrangement  is  perfect,  and  reflects  the  highest  credit 
on  Mr.  Bevan,  the  editor. 

Not  a  whit  less  praise  is  due  to  the  publishers. 
The  three  maps  of  England,  Scotland,  and  Ireland 
(on  each  of  which  appears  a  neat  plan  of  the  capital 
of  the  country)  are  excellent  specimens  of  the  litho- 
grapher's art.  This  valuable  rhsumt  of  educational 
statistics  deserves  a  wide  circulation. 

A  Short  and  Easy  Practical  French  Verb -Book. 
By  A.  Antoine.  40  pp.  fcp.  8vo.  Price  6d. 
London :  Joseph  Hughes.     x88i. 

M.  Antoine  has  in  this  very  neatly-bound  manual 
of  forty  pages  attempted  to  give  a  sufficient  account 
of  French  verbs,  *the  backbone  of  the  language.' 
We  are  not  altogether  of  the  opinion  that  he  has 
succeeded.  The  omissions  are  many,  and  in  some 
places  serious;  the  English  often  execrable,  and 
the  French  by,  no  means  perfect  We  first  have  the 
conjugation  of  avoir  and  ^tre  in  full,  then  regular 
verbs  are  considered,  and  remarks  usually  sensible, 
but  never  complete^  are  made  on  various  irregularities, 
such  as  verbs  in  -f/<fr,  -eter.  Thus  far  the  book  is 
well-nigh  perfect,  except  that  we  should  have  pre- 
ferred to  see  bkni^  bknit  with  their  accents.  Then  it 
is  that  we  are  plunged  headlong  into  confusion. 
The  irregular  verbs  are  jumbled  together  with 
scarcely  a  sign  of  order,  except  a  poor  pretence  at 
classification  which  will  sometimes  lead  the  learner 
into  great  mistakes.  For  instance,  taire  and  plairc 
are  given  together,  whereas  the  past  participle  of 
taire  is  //^,  that  oi  plaire^  plu.  Circumflex  accents 
M.  Antoine  has  been  extremely  careless  about 
They  seem  to  be  quite  at  a  discount  with  him. 
Even  with  a  cursory  inspection  we  find  kdoty  Moray 
hcloronty  icloraient,  mu,  etc  Throughout  we  detect 
what  must  either  be  culpable  neglect  or  superb 
scorn  for  small  points.  Echoir  is  impersonal  through 
its  very  meaning,  and  yet  we  hnd  J'ScAus  given.  We 
defy  M,  Antoine  to  give  us  the  meaning  of  '  I  fall 
due.' 

We  might  pick  many  other  holes  in  this  work.  A 
rule  far  too  broad  is  given  for  distinguishing  crottre  and 
croire.  We  have  detected  four  mistakes  in  the  list  of 
verbs  which  follow  conduire.  Other  parts  are  finished 
in  a  similarly  slovenly  fashion.  But  we  have  said 
enough  surely  to  convince  even  the  author  that  the 
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book  is  not  perfect.  Had  a  tabular  form  been 
adopted  for  the  irregular  verbs,  fully  annotated 
where  necessary,  its  compass  would  have  been  con- 
siderably less  than  thirty  pages,  and  it  would  have 
been  proportionately  more  valuable. 

We  would  recommend  also  more  attention  to  de- 
tails, and  finally  remind  the  author  that  it  is  possible 
to  know  French  far  too  well  to  be  able  to  write  a 
book  on  French  Grammar,  especially  if  the  difference 
between  the  idioms  of  the  two  languages  has  not 
been  fully  grasped. 
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'  Was  Shakspere  a  Democrat  ?  *  Miss  Emma 
Phipson,     .  .  .  .  .     8  p.m. 

11.  Geographical  Society,  ,  .  .8.30,, 
Candidates'  Examination  at  South  Kensing- 
ton.   (Apply  on  Form  325  before  April  15. ) 

Medical  Society,        •  .  .  .8.30,, 

12.  Anthropological  Institute,      .  .  .     8  p.m. 
14.  Last  Day  for  Science  and  Art,  Form  325. 

18.  London,  Conference  of  N.U.E.T. 

21.  Linnean  Society,        .  .  .  .8  p.m. 

22.  Ascham   Society,    'Science   Culture  for  the 

Young.'    I).  Andrew  Wilson,  F.R.S.E.,  .     8.30,, 

2$.  St.  Mark*s  College  Anniversary. 

Medical  Society^  .  .8.30,, 

26.  Anthropological  Society,        .  .  .8  p.m. 

27.  Geological  Society,    .  .  .     8  p.  m. 
Annual  Meeting  of  London  Institution. 

29.  Society  of  Arts,  Indian  Section,        .  .     8  p.m. 


Jlontijlp  NotejS. 

Education  in  Parliament. — The  present  state 
of  things  is  not  favourable  to  the  bestowment  of 
much  consideration  on  Educational  matters  in  Par- 
liament. There  are  at  the  present  time  three  Bills 
dealing  with  such  matters  which  have  passed  the 
first  reading  in  the  House  of  Commons.  One,  The 
Education  Endowments  (Scotland)  Bill,  is  a  Govern- 


ment measure.     It  is  substantially  identical  with  that 
introduced  last  session  under  the  same  title:      The 
only  difference  relates  to  certain  provisions  contained 
in   the  former  with   regard    to   Heriot's   Hospital, 
which  met  with  such  vigorous  opposition  from  the 
governors  of  that  body,  and  from  the  inhabitants  of 
Edinburgh  generally,  that  they  had  to  be  withdrawn. 
The  main  object  of  the  measure  is  to  secure  the 
more  efficient  employment  of  educational  endowments 
for  the  purposes  of  secondary  education  in  that  por- 
tion of  the  United  Kingdom.     This  being  a  Govern* 
ment  measure,  and  being  approved  of  by  the  Scotch 
members  generally,  it  is  possible  that  it  may  pass 
during  the  present  session.     Another  Bill  is  that  in- 
troduced by  Sir  John  Lubbock,  The  Teachers'  Re- 
gistration Bill      Should  an  opportunity  be  secured 
to  propose  its  second  reading,   it  will  receive  the 
determined    opposition   of  the   National  Union  of 
Elementary  Teachers,  on  account  of  its  non-inclusion 
of  certified  elementary  teachers  in  the  register  which 
it  proposes  to  establish.    The  third  Bill  is  one  en- 
titled, The  Free  Education  (Scotland)  Bill,  and  is  in- 
troduced by  Dr.  Cameron,  one  of  the  members  for 
the  city  of  Glasgow.     It  is  down  for  the  second 
reading  on  the  i8th  of  May.     Whether  that  day  will 
bring  the  opportunity  remains  to  be  seen^     As  to 
the  fate  which  such  a  Bill  will  receive  at  the  hands 
of  the  present   Parliament,  there  is  no  room  for 
doubt.     In  consequence  of  what  may  be  called  the 
provisional  character  of  the  Education  Code  for  the 
present  year,  it  has  been  allowed  to  pass  without 
challenge.    The  proposed  educational  grant  for  the 
year  ending  March  31,  1882,  is  ^2,683,058,  being 
an  increase  of  ;;£i  73,998  over  the  rate  of  last  year. 
The   estimated  average    attendance   at   elementary 
schools  in  England  and  Wales  is  very  nearly  3,000,000. 
For   these   the   portion   of  the   grant   provided   is 
;^2,362,i42.     The  rest  of  the  vote  is  apportioned 
to  education  in  Scotland,  to  Science  and  Art,  to 
inspection    and    other    working    expenses    of    the 
Department.      Several    notices    have    been    given 
of  motions  to    be  proposed    on  the    introduction 
of  the  Education  Estimates.      One  of  these  is  by 
Colonel  Bame,  to  the  effect  that  a  larger  proportion 
of  the  expense  of  elementary   schools  should   be 
defrayed  from  the  Imperial  Exchequer.    Attention 
is  to  be  called,  too,  by  Mr.    Meldon,  we  believe, 
to  a  recent  circular  issued  by  the  Education  Com- 
missioners in  Ireland  with  respect  to  the  teaching 
of  agriculture  in  elementary  schools  in  the  rural 
districts.     The  teachers  complain   that  it  is  unjust 
that  those  of   them  who  are   themselves  .without 
agricultural  training  should  not  only  be  required 
to  teach  agriculture,  but  should  be  subjected  to  de- 
ductions from  their  ordinary  and  result  fees  on  ac- 
count of  their  pupils  failing  to  pass  in  this  subject. 
The  Education  Estimates  have  not  come  on  at  the 
time  of  writing,  but  there  is  no  difficulty  in  antici- 
pating the  fate  of  Colonel  Barne's  motion  at  least 

The  Senate  of  the  Irish  University  has  just  com- 
pleted a  scheme  of  that  Institution  which  will  also 
need  to  be  submitted  to  the  consideration  of  Par- 
liament when  opportunity  offers.  According  to  the 
Timh^  the  Senate  has,  in  the  main,  taken  as  its  model 
the  existing  Queen's  University  which  the  new  Uni- 
versity  is  to  supersede.  The  principal  innovation 
proposed  is  the  admission  of  women  to  degrees  on 
equal   terms  with   the   other  sex,  a  separate   time 
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for  examination  being  appointed.  I'he  machinery 
cannot,  however,  be  put  in  motion  without  a  grant 
of  money,  and  so  this,  too,  must  remain  in  statu  quo 
until  Parliament  can  afford  time  to  attend  to  such 
matters.  In  a  similar  position  is  the  Report  of  the 
Commission  on  Intermediate  and  Higher  Education 
in  Wales,  and  the  recommendations  which  that  Com- 
mission may  see  meet  to  submit.  Mr.  Mundella,  in 
reply  to  a  question  by  Sir  Robert  Cunlilfe,  one  of 
the  Welsh  members,  has  stated  that  he  was  afraid 
that  he  could  not  hold  out  the  hope  that  these  could 
be  considered  by  the  House  during  the  present 
session. 

The  School  Board  for  London. — The  subjects 
which  have  chiefly  occupied  the  attention  of  the 
School  Board  for  London  during  the  past  weeks, 
besides  its  routine  business,  have  been  Corporal  Punish- 
ment, and  the  Eligibility  of  Women  as  School  Inspectors. 
The  former  subject  was  introduced  by  Mr.  Heller, 
who  proposed  that  the  present  rule  of  the  Board, 
which  permits  corporal  punishment  to  be  inflicted  only 
after  school  hours,  should  be  repealed,  and  that  on  this 
point  teachers  should  be  left  to  their  own  discretion. 
The  previous  question  was  moved  by  Miss  Helen 
Taylor,  and  after  a  very  full  and  sometimes  warm 
discussion,  this  was  adopted  by  21  against  15. 

The  other  question  was  introduced  in  connection 
with  a  resolution  of  the  Board  to  appoint  an  additional 
(a  seventh)  Inspector  of  its  schools.  The  motion 
that  in  the  advertisement  for  candidates  it  be  stated 
that  a  woman  is  eligible,  ultimately  proposed  by  the 
School  Management  Committee,  to  whom  the  ques- 
tion had  been  referred,  was  can*icd — only  by  the 
casting  vote  of  the  chairman,  however,  20  voting 
for  and  20  against.  The  Hon.  Lyulph  Stanley,  M.P., 
has  given  notice  that  he  will  move  to  rescind  the 
motion  carried  by  the  casting  vote  of  the  chairman. 
A  very  elaborate  and  carefully-prepared  Report  has 
been  produced  by  the  Endowments  Committee  of  the 
Board  concerning  the  Charity  Endowments  in  posses- 
sion of  the  Guilds  of  the  City  of  London.  One  of 
the  conclusions  of  the  Committee  is  that  of  these  funds 
upwards  of  ;;^i  00,000  per  annum  ought  fairly  to  be 
available  for  the  purposes  of  education. 

The  National  Union  of  Elementary  Teachers. 
— The  Executive  of  this  body  is  busy  preparing  for 
its  annual  conference,  which  is  held  this  year  in 
London,  during  Easter  week  as  usual. 

It  has  resolved  to  endeavour  to  induce  some  eminent 
educationalists  outside  of  the  Union  to  read  papers 
on  the  following  three  subjects: — (i)  Sir  John  Lub- 
bock's Bill  on  Registration ;  (2)  The  Past  and  Future 
Policy  of  the  Union ;  and  (3)  Charter  of  Incorpora- 
tion for  the  National  Union  of  Elementary  Teachers. 
Mr.  Matthew  Arnold,  Sir  John  Lubbock,  M.P.,  and 
Sir  U.  Kay  Shuttleworth  have  been  requested  to 
write  papers  on  one  or  other  of  these  subjects.  An 
advanced  party  is  being  or  has  been  formed  in  con- 
nection with  the  National  Union  of  Elementary 
Teachers.  The  members  of  this  party  avow  their 
belief  that  the  Union  moves  too  slowly  towards  the 
attainment  of  its  objects.  They  declare  themselves 
thoroughly  loyal  to  the  Union,  and  instead  of  quitting 
it  because  they  think  it  does  not  accomplish  enough, 
they  are  determined  to  do  what  in  them  lies  to  mdce 
it  accomplish   more.     With  this  object  in  view  a 


provisional  Committee  drew  up  the  following  draft 
programme : — 

1.  To  strengthen  the  Union  and  promote  the  more  rapid 
attainment  of  its  objects  by— 

(a)  Increased  subscription. 

\b)  Restriction  of  membership  to  those  who  are  or  have 

been  teachers  in  public  elementary  schools, 
(i*)  Open  reporting  of  Executive  meetings. 
(d)  Reform  m  the  mode  of  election  of  and  representation 

on  the  Executive. 
(«)  Efficient  control  of  Local  Associations  by  the  Executive. 
(/)  Making  the  office  staff  efficient. 

2.  To  raise  education. 

3.  To  regulate  the  supply  of  teachers. 

4.  To  improve  the  mode  of  certifying  teachers. 

5.  To  obtain  Parliamentary  representation. 

6.  To  instruct  the  public  on  educational  matters. 

7.  To  resist  oppression. 

This  programme  was  duly  considered,  discussed, 
and  unanimously  adopted  at  a  general  gathering  of 
those  members  of  the  Union  who  are  favourable  to 
the  formation  of  an  advanced  party,  which  met  on 
the  19th  March. 

The  Educational  Claims  of  Women. — A  con- 
gregation was  held  at  Cambridge  University  on  the 
24th  of  February,  for  the  purpose  of  presenting  and 
voting  upon  the  Report  of  the  Syndicate,  which  re- 
commended the  admission  to  the  'Previous'  and 
Tripos  Examinations  of  all  female  students  who  had 
fulfilled  the  conditions  as  to  the  length  of  residence 
and  standing  required  of  the  male  members  of  the 
University,  the  residence  to  be  either  at  Girton  or 
Newnham  College,  or  within  the  precincts  of  the 
University  under  the  regulations  of  one  of  the  Col- 
leges. Grace  No.  i,  adopting  the  principle  of  this 
Report,  was  carried  by  a  majority  of  398  against  32. 
Paragraph  8  in  the  Report,  which  proposed  *  that  in 
each  class  of  female  students  in  which  the  names  are 
arranged  in  the  order  of  merit,  the  place  which  each 
of  such  students  would  have  occupied  in  the  corre- 
sponding class  of  members  of  the  University  shall  be 
indicated,'  was  adopted  by  a  like  majority;  and  all 
opposition  to  further  portions  of  the  Report  was 
abandoned  as  hopeless.  This  success  is  said  to  have 
surpassed  the  most  sanguine  anticipations  of  the 
ladies  and  the  supporters  of  their  claims. 

The  Goffin  Case. — This  case  reached  what  will 
probably  be  its  final  stage  on  February  the  25th,  when 
judgment  was  given  against  Mr.  Goffin,  the  plaintiff, 
in  the  High  Court  of  Justice,  Queen's  Bench  Division. 
The  origin  of  the  case  was  a  charge  by  Col.  Donnelly, 
of  the  Science  Department,  against  Mr.  Goffin,  who 
is  head  master  of  the  United  Westminster  Schools,  of 
having  improperly  obtained,  beforehand,  knowledge 
of  the  Chemistry  questions,  and  of  using  that  know- 
ledge in  preparing  his  pupils  for  examination.  In 
consequence  of  this  charge  the  Science  and  Art 
Department  suspended  Mr.  Coffin's  certificates,  and 
intimated  to  the  governors  of  the  school  that  no  more 
grants  would  be  given  for  pupils  instructed  by  Mr. 
Goffin.  The  governors  carefully  examined  the  facts 
of  the  case,  and  unanimously  decided  that  Mr.  Goffin 
was  innocent,  and  determined  to  maintain  him  in  his 
position  as  head  master  of  the  Westminster  United 
Schools.  Subsequently,  chiefly  through  the  efforts  of 
the  National  Union  of  Elementary  Teachers,  a  Select 
Committee  of  the  House  of  Commons  was  appointed 
to  investigate  the  facts  of  the  case.    This  Committee 
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•decided  in  favour  of  the  Department,  and  drafted  a 
report  very  adverse  to  Mr.  Goffin.  At  this  stage  some 
•of  the  parents  of  Mr.  Coffin's  pupils  took  up  the  case. 
They  criticised  with  severity  the  constitution  of  the 
Select  Committee,  and  pointed  out  that,  though  the 
Department  was  one  of  the  parties  in  the  case,  yet 
the  Vice-President  not  only  nominated  the  members 
•of  the  Select  Committee,  but  himself  sat  as  one  of 
its  members,  and  took  the  leading  part  in  its  proceed- 
ings. They  also  directed  attention  to  the  facts,  that 
Mr.  Goffin,  though  the  accused,  was  not  allowed  to 
defend  himself,  and  was  only  permitted  to  give  evidence 
as  a  matter  of  favour ;  that  the  witnesses  were  not 
'Cross-examined ;  that  the  evidence  was  given  in  Mr. 
Coffin's  absence ;  and  that  no  rebutting  evidence  was 
allowed.  The  governors  took  the  same  view  of  the 
matter,  and  again  decided  that  they  could  not  in 
justice  dismiss  Mr.  Coffin  from  his  position  as  head 
master.  They  and  Mr.  Coffin's  supporters  maintained 
that)  if  the  Department  had  sufficient  evidence  to 
justify  their  decision  and  that  of  the  Select  Committee, 
they  should  prosecute  Mr.  Coffin  in  a  court  of  justice 
•on  a  criminal  charge.  They  refused  to  do  this,  or  to 
take  any  action  which  might  facilitate  the  procuring 
•of  a  legal  decision  on  the  merits  of  the  case.  They 
suggested,  however,  that  if  Mr.  Coffin  were  not  satis- 
fied, he  might  proceed  xigatnst  any  of  the  witnesses 
for  perjury.  Hereupon  the  present  action  was  begun. 
Mr.  Coffin  sought  to  proceed  against  CoL  Donnelly 
for  defamation.  The  defendant  pleaded  privilege, 
that  no  action  could  be  brought  against  him  for  what 
he  said  in  the  capacity  of  a  witness  before  a  Committee 
of  the  House  of  Commons.  Mr.  Justice  Field  and 
Mr.  Justice  Manisty  have  decided  that  this  plea 
is  valid  in  law.  And  here  we  suppose  the  matter 
must  end.  Mr.  Justice  Field,  in  giving  his  decision, 
said :  '  It  is  a  bad  thing,  and  a  hard  thing  upon 
a  private  individual,  that  any  body  should  be 
at  liberty,  anywhere,  to  say  or  impute  to  him  by 
writing,  or  by  word  of  mouth,  things  tending  to 
his  disparagement,  or  to  his  having  committed  a 
crime.  And  the  law  protects,  as  far  as  it  possibly 
^afiy  this  right  to  the  person  so  injured,  to  call  upon 
his  accusers  to  justify,  by  proving  the  truth  of  what 
he  has  said.  But  then,  that  interest,  which  is  a  very 
great  and  a  very  considerable  one,  is  governed  by  a 
still  greater  interest  The  greater  interest  is  the  neces- 
sary administration  of  law.'  Of  course,  the  principles 
involved  in  this  case  are  of  universal  application,  and 
of  interest  to  all  classes  of  the  community.  The  case 
has,  however,  a  special  interest  for  teachers,  not  only 
because  of  its  immediate  bearing  on  the  position  of 
one  member  of  the  profession,  but  also  because  of  the 
special  relations  which  all  teachers  sustain  towards 
the  Education  Department,  and  the  consequent 
probability  that  any  one  of  them  may  find  himself, 
any  day,  in  a  position  similar  to  that  in  which  Mr. 
Coffin  has  been  placed. 

University  College,  London. — The  opening  of 
new  buildings  in  extension  of  this  Institution  was 
celebrated  by  a  dinner  on  the  i6th  of  February.  A 
large  number  of  eminent  scholars  and  educationists 
were  present.  Earl  Kimberley  occupied  the  chair. 
The  speakers,  besides  the  chairman,  were  Lord  Sher- 
brooke,  Professors  Tyndall,  Morley,  and  Max  MuUer, 
Sir  John  Lubbock,  M.P.,  and  Sir  F.  I^ighton.  Lord 
Sherbrooke  spoke  of  the  tendency  manifest  at  the 


present  time  to  increase  the  quantity  of  instruction 
attempted  to  be  imparted  beyond  the  capacity  of 
pupils  to  receive.  His  Lordship  expressed  the  con* 
viction,  that  in  consequence  of  this  the  information 
acquired  was  often  inexact,  superficial,  and  useless, 
and  strongly  advised  pupils  and  students  to  make  a 
choice  of  subjects  and  see  that  what  they  did  was 
well  done. 

Owens  College,  Manchester.- — The  people  of 
the  north  are  showing  characteristic  public  spirit  and 
enterprise  in  connection  with  the  new  Victoria  Uni- 
versity and  its  affiliated  Institutions.  At  a  recent 
meeting  of  the  Court  of  Covernors  of  Owens  College, 
plans  were  submitted  for  the  extensions,  which  will 
cost  about  ^40,000  to  erect.  It  was  imanimously 
resolved  to  proceed  with  these  extensions,  and  a  com- 
mittee was  appointed  to  carry  out  this  resolution. 

City  and  Cuilds  Technical  Institute. — The 
annual  meeting  of  this  institution  was  held  on  Monday 
the  14th  March — ^Sir  S.  H.  Waterlow,  treasurer,  pre- 
siding. In  a  lengthened  report  which  was  presented, 
an  account  was  given  of  the  building  which  is  to  be 
erected  at  Kensington  for  the  accommodation  of  the 
Institute,  the  estimated  cost  of  which,  including  ap- 
paratus and  furniture,  is  ^^76,000.  Towards  this  sum 
;£^55»ooo  have  been  secured.  Meanwhile  the  Council 
have  empowered  the  executive  committee  to  make 
arrangements  for  the  erection  forthwith  of  so  much  of 
the  building  as  can  be  completed  for  this  sum.  Dur- 
ing the  past  year  422  students  have  received  instruc- 
tion in  physics  and  applied  chemistry  at  the  temporary 
class-rooms  in  Cowper  Street,  and  721  tickets  have 
been  sold  at  fees  varying  from  2s.  6d.  to  7s.  6d. 
Arrangements  have  been  made  for  extending  the 
operations  of  the  Institute  to  meet  the  increasing 
demand  for  instruction  on  the  part  of  artisans  both  in 
the  City  and  in  South  London.  The  Council  state 
that  no  part  of  the  Institute's  operations  has  been 
more  successful  than  that  connected  with  the  techno- 
logical examinations.  The  total  expenses  of  the 
Institute  from  February  to  December  1880  were 
£9A1Zi  5s«  Sd.  The  income  for  the  year  1881  will 
be  not  less  than  ;^  18, 5 15. 

important  notice. 

As  young  students,  especially  those  who  read 
without  a  coach,  frequently  encounter  difficulties 
in  their  studies,  the  Editor  is  pleased  to  announce 
that  in  future  numbers  of  this  journal  there  will 
be  a  '  Query '  column.  Any  subscriber  who  has 
bofid  fide  failed  to  solve  a  problem  or  question 
may  have  YvA^free  of  charge.  All  communica- 
tions for  the  '  Query '  column  must  reach  the 
office  not  later  than  the  isth  of  the  month. 

As  many  of  our  readers  attend  the  May 
examinations  of  the  Science  and  Art  Depart- 
ment, the  Editor  is  pleased  to  announce  that  in 
the  next  issue  of  this  journal  (published  on 
April  27th)  the  questions  set  at  the  last  ex- 
amination in  Stages  I.  and  II.  of  Mathematics 
will  be  printed,  with  model  answers  to  every 
question. 

Mr.  Theodore  Wood's  first  article  on  'Practical 
Lessons  on  Insect  Life'  will  also  appear  in  our 
next  issue. 
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DESCRIPTIVE  AND  PICTORIAL  ENGLAND.    208  pp.,  Is.    (Arranged  for  Standard  III.) 

ADOPTED  BY  THE  LONDON  SCHOOL  BOARD,  .      j    .        t 

WE  beg  your  attention  to  our  *  Descriptive  and  Pictorial  England/  The  facts  contained  in  this 
Reader  are  those  usually  considered  by  Inspectors  and  Teachers  as  forming  the  basis  of  a  systematic  knowledge  in  the 
subject  of  Third  Standard  Children.  We  specudly  wish  our  readers  to  note  that  these  facts  are  not  descnbed  by  other  abstract 
facts  involving  the  use  of  numerical  statistics  which  perplex  and  wea^  the  child.  Whenever  we  ^e  numbers  they  are  always 
quoted  in  a  general  sense,  and  so  illustrated  as  to  bring  them  within  the  comprehension  of  the  child  not  ten  years  old.  Itois  wc 
regard  as  being  the  most  marked  and  useful  feature  of  our  Work.  ^  ,   „  ^.,  .,  ^ 

We  cannot  promise  the  remainder  of  the  Works  by  any  date,  as  we  are  determined  ^hat  undue  haste  shall  not  m  any  way  spoil  inc 
Descriptive  and  Pictorial  character  of  the  books.    The  Illustrations  require  much  time  in  Prepa^^io"* 

ALMOST  RBADT.  <l^     a^ 

GiU's  Descriptive  and  Pictorial  Outlines.     For  |    GiU's  Europe  (Ready  May  u/)      .        •        •        •      •■•8.  oO. 

Second  Standard  Children.     {Ready  April  ist)      Os.  9d.    | 

WB  BELAXiL  BOOK  AKNOUNOB  OT7B  O^    f\A 

Gill's  British  Empire Is.  3d,    I    Gill's  Asia,  Africa,  and  America         .  .    28.  OO. 

GILL'S     STANDARD      GRAMMARS.  ^  _^^^ 

Our  Standard  Grammars  have  been  revised  to  suit  the  requirements  of  the  Code  i88a     No  Grammar  issued  conUins  so  many 

Graduated  Exercises  and  lucid  Definitions  as  this  Series.  .  ^m 

om*i  Sftaadard  n.  Grammar Id.       ""''-  o*.«^.-^  ^  n —  .       .       .       jo. 

GUll's  Standard  TEL  Cbammar   ......       id. 

4MU's  Standard  17.  Oraaunar 8d. 

OILX,'S  STANDARD  DIFESIAL  A^ITHUETICS  (nearly  ready). 

SAMPLES   POST    FREE    OF   ANY   OF  "TmSB^PPBLICATIOyS   AT   HALF-PRICE. 

George  Gill  &  Sons,  23  Warwick  Lane,  Paternoster  Row,  London. 

CHAMBERS'S  GEOGRAPHICAL  READERS. 


GUI'S  Standard  V.  Grammar     .... 

GUI's  Standard  VI.  Grammar ^' 


In  a  few  days, 

Illustrated  with  Maps  and  WoodaUs^ 

GEOGRAPHICAL  READER,  Book  IL,  containing  a  Short  Account,  in 
simple  language,  of  the  General  Features  of  the  World.  It  is  intended  for  Standard 
III.     By  Professor  Meiklejohn,  St.  Andrews.     128  pages,  cloth,  price  lod. 

GEOGRAPHICAL  READER,  Book  L,  is  in  preparation.  It  is  of  a  more 
elementary  nature,  and  is  intended  for  Standard  II. 


W.  <&  B.  CHAMBERS,  London  and  Edinburgh 

CITY    KINDERGARTEN    DEPOT, 

W.     SHEPHERD,     30     PATERNOSTER    ROW,     LONDON,     E.C. 


W.  SHEPHERD  begs  to  draw  the  attention  of  Principals,  Teachers,  and  all  interested  in  this  now  valued  and 
popular  system  of  Juvenile  Tuition,  to  his  complete  Stock  of  all  Kindergarten  Materials  of  the  best  Manufacture, 
as  adopted  and  imported  from  the  Continent. 

*  The  Paradise  o/ChildlioodJ  A  complete  Manual  for  self- instruction  in  Froebcl's  Educational  Principles,  and 
Practical  Guide  to  Kindergartners.    85  pages  letterpress,  and  75  pages  of  Illustrations,  price  7s.  6d. 

Inspection  invited.     Full  Catalogues  free  on  application. 

THE    FIRST    SIX    GIFTS. 

FIRST  GIFT.— The  Ball.    Box  containing  six  coloured  worsted  balls  (three  primary  and  three    £   s.  d, 

secondaxy  colours),  etc.       •  .  ,  ,  ,  .  •  •  •  ,019 

SECOND  GIFF  {vide Jigurt).— Box  containing  ball,  cylinder,  and  two  cubes  in  wood    .  .010 

THIRD  Girr.— Froebcl's  First  Building  Box,  containing  a  cube  divided  into  eight  smaller  ones       006 

FOURTH  GIFT.— Second  Building  Box,  containing  a  cube  divided  into  eight  oblong  planes    .      006 

FIFTH  GIFT.— Third  Building  Box  (an  extension  of  Third  Gift),  containing  one  krge  cube, 

I     divided  into  twenty-one  whole,  six  half,  and  twelve  quarter  cubes  •  •  •  .010 

[SIXTH  GIFT.— An  extension  of  the  Fourth  Gift    .  .  .  .  .  •  .      o    c    o 

For  full  imstruclictu  in  use  ofabcve  Gifts  see  '  Paradise  of  Childhood," 
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Algel)raic  Teaching  Reformed. 


Als:ebraic  Factors :  How  to  Find  them,  and 

How  to  Use  them.  By  W.  T.  Knight,  F.S.Sc,  Lon- 
don, Science  Teacher,  formerly  Mathematical  Master  at 
New  College,  Southsea,  Author  of  '  Solutions  to  Science 
Papers  in  Mathematics,'  etc 


Every  Teacher  and  Student  should  at  once  obtain  a  copy  of 
this  book,  since  its  principles  and  methods,  when  fully  grasped 
and  adopted,  must  inevitably  produce  a  complete  revolution  in 
the  teacning  and  practice  of  Algebra.  To  persons  preparing 
for  Examinations  it  will  be  invaluable. 


'No  one  can  read  these  pages  without  being  convinced  that  a 
vast  improvement  ought  to  be  effected  in  many  of  the  methods  of 
performing  the  most  ordinary  operations  of  Algebra.  More  than 
this,  no  beginner  can  work  through  the  examples  given  in  the 
book,  according  to  the  plans  laid  down  in  it,  without  bringing  to 
all  future  work  a  facility  of  handling  and  transforming  Algebraical 
expressions  formerly  quite  wanting. ' — Sheerness  Guardian. 

'You  may  freely  use  my  name  in  recommending  the  book. 
Send  me  50  copies.' — J.  B.  Colgrove,  M.A,  Head  Master, 
Grammar  School,  LougKboro*. 

'  I  think  it  a  pity  that  alt  teachers  of  Algebra  do  not  know  there 
is  such  a  capital  book  to  be  had  at  a  very  moderate  price.' — ^W.  J. 
Mantx£,  F.R.G.S.,  Head  Master,  Diocesan  School,  Lincoln. 

Other  remarks  by  practical  teachers : — '  It  is  all  it  professes  to 
be.'  'Valuable  and  not  costly.'  'That  rara  avis  in  this  stereo- 
typed age — something  both  new  and  good.'  'A  real  boon  to  all 
teachers  of  Algebra. '    '  Your  admirable  book. ' 


To  be  had  Ol^lST  from  the  Author^ 

SPRING    HILL    HOUSE,   TAVISTOCK, 
Price  2s.|  post  free ;  four  Copies  as  three. 


JOHN    HEYWOOD, 

Edncattonal  Publisher,  Bookseller.  Stationer,  aDd  Scbool  Fnml- 
tore  HanoliEustarer,  Rld(^fleld,  HaDehester. 

The  follcwing  Catalqgua  will  be  seni  post  free  on  appiicaiicti.  :— 
L—JL  Oatalogue  of  Ednc&tlonal  and  HiBoellaiieonB  Worki, 

containing  a  list  of  John  Heywood's  own  distinctive  publications,  with 
their  retail  price. 
IL— A  Gatalogae  of  Sdiool  Fnznltnro.    Illustrated  >^ith  numerous 
Diagrams  of  School  Furniture  and  School  Apparatus,  with  net  prices. 

XXL— A  ClASBlfied  and    Xllustrated  Educational    CataloffiM, 

containing  a  general  list  of  the  leading  School  Books  published, 
together  with  the  most  commonly  used  articles  in  Stationery  and 
Materials. 

XV.— A  Catalogue  of  JuYonile  and  otber  Works,  suitable  for 

Presents,  Prizes,  Libraries,  and  general  reading. 

▼.—A  Cataloffuo  of  Drawlnff  Katezlala. 

MANUALS  FOR  TEACHERS. 
A  Complete  Guide  to  the  Standard  Kiainlnatlona     Ry  X 

Gardiner,    is.  6d. 

Guide  to  Uatziculation  at  X^mdon.    By  A.  Dodds.    is.  6d. 
First  B.A.  Bzamlnation  at  London.    A  Handbook  for  Study, 

with  other  useful  information.    4s.  6d. 
School  Kanagement  and  Hethod.    With  numerous  Examination 
Questions.    By  J.  J.  Princb.    3s.  6d. 

MANUALS  FOR  PUPIL-TEACHERS. 

Allthmetlo,  MentaL    With  Answers  and  Specimens  of  Examina- 
tion Papers.    By  R.  Sutton,  formerly  of  York  Training  College,    is. 

Atlas  and  Geography  of  the  BritiBh  Empire.    Maps  cold. ,  as.  6d. 
Sramlnatlon  Papers  set  by  H.M.  Inspectors  during  z88a    Each 
four  months  in  book  form,  with  Answers,  etc..  8d. ;  oomdete,  doth',  as. 

Geography  (Physical,  Political,  Conunerdal,  and  mstorlcal)  of 

THE  British  Islbs,  Colonies,  and  DBPBNOBNCf bs.  By  T.  Johnson, 
Tamworth  Grammar  School,    is.  6d. 

Geography  and  History  of  the  British  Possessions.    By  J.  a 

Horn.    is.  6d. 

Guide  to  the  Soholarshlp  and  Certlflcate  KTami nation.    Cloth, 

8S.6d. 

Weohanlos  for  Junior  Stndenta    Including  Hydrosutics  and 

Pneumatics.    By  W.  J.  Browne,  M.A.    as. 

Mensuration  Questions  set  to  Ptmil-Teachers  at  Recent  Exam- 
inations.   By  W.  T.  Lawbbncb.    Cloth,  6d. 

OlnJeet  Lessona    By  A.  Park.  F.R.G.S.    as.  6d. 

Physiography.    By  J.  J.  Prince.    Second  Edition,    zs.  6d. 

LONDON  WAREHOUSE:  II  Paternoster  Buildings. 


The  School  Board  Chronicle, 

il  EDUCATIOHiL  BECORD  AND  SEYIEW. 

Established  Febraaiy  i9ju 

EVSBT  BATUROAT.  PBIOB  TEBBEFEVOB.  Post  Tv,  Ui.  per 
Annum;  7a  7d.  for  Six  Months ;  38.  lOd.  for  Three  Montlu^pidd 
hi  adyance.    P.O.O.'i  ihonld  bo  made  payable  at  the  Oblef  Offloe. 


The  School  Board  Chronicle  is  the  accepted  oi^^an  of  the  School 
Boaxds.  of  which  there  are  about  2000,  and  the  Weekly  Chronicle 
of  the  proceedings  of  the  School  Attendance  Committees  under 
Lonl  Sajidon's  Act,  of  which  there  are  about  70a 

The  School  Board  Chronicle  contains,  every  week,  a  full  report  of 
the  proceedings  of  the  London  Scbool  Board,  and  of  all  the  other 
School  Boards  and  School  Attendance  Committees  in  England  and 
Wales,  and  discusses  every  question  connected  with  the  working  of 
the  Elementary  Elducation  Acts. 

The  School  Board  Chronicle  occupies  the  position  of  a  '  Hansard 
to  the  great  educational  parliament  of  the  United  Kingdom,'  and  is 
filed  regularly  by  Subscribers,  amongst  whom  are  the  President 
of  the  Education  Department  and  other  offlolals,  Itonhers  of 
School  Boards,  Clerks  of  School  Boards,  School  uanagers, 
School  lOstresses  and  School  Masters  In  Board  Schools,  Mem- 
bers and  Clerics  of  School  Attendance  Committees,  School 
Attendance  Ofllcers,  Members  and  Clerks  of  Boards  of  Onar- 
dlans,  Mayors,  Town  Clerks,  Members  of  Parliament,  and  many 
others  who  are  interested  in  the  great  question  of  National  Elemen- 
tary Education. 

The  number  of  testimonies  constantly  received  as  to  the  value 
and  usefulness  of  the  paper  and  the  high  estimation  in  which  it  is 
held,  proves  that  it  is  regarded  as  a  necessity  by  all  who  hold 
important  positions  under  the  operation  of  the  Elementary  Educa- 
tion Acts,  and  who  wish  to  be  thoroughly  well  up  in  the  details  of 
its  administration,  and  also  by  teachers,  in  order  to  keep  pace 
with  the  Education  movemenL 

The  School  Board  Chronicle  is  a  valuable  medium  for  obtaining 
the  services  of  qualified  teachers,  and  also  for  all  Educational  and 
Scholastic  announcements. 


Recbdy  Shortly,  price  5s., 

THE 

GRAMMAR,  HISTORY,  AND  DERIVATION 


OF  THE 


ENGLISH  LANGUAGE; 

Witb  Chapters  on  Parsimi,  Analysis  of  Sentences, 

and  Prosody. 

By  the  Rev.  EVAN  DANIEL,  M.A., 

Principal  of  the  National  Society's  Training  College,  Battcrsea. 


National  Society's  Depository,  Sa&ctuaiT,  Westminster. 


READ,  PLEASE,  AND  CUT  OUT, 

INDIA-RUBBER  for  School  use,  price  2s.  per 
pound— best  quality,  free  from  Sand  or  Grit— 
half-pound,  post  free,  zs.  3d.  in  stamps. 


Term$/9r  Advertisements^  and  Inquiries,  should  be  made  to  the  Publishers, 
GRANT  6*  CO.,  71  to  rs  Tnmmill Street,  London,  B.C. 


Cheshire  India-Ruhber  Company, 

HEMT  am  EODD,  Proprietor, 
NEW  BRIGHTON.  BIRKENHEAD. 
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HANSFORD'S    MATHEMATICAL    WORKS. 

By  CHARLES  MANSFORD,  B.A.,  Lecturer  on  Mathematics  at  the  Westminster  Training  College. 


Ibasford'a  School  AritZiinetic    Price  4s.  6d. 

The  entire  subject  is  logically  arranged ;  and  the  explanations 
given  indicate  the  proper  methods  of  teaching  the  rules,  and  also 
present  a  convenient  summary  of  the  principal  points  to  be  remem- 
bered by  the  pupil. 

The  best  methods  of  working  are  fully  explained  and  illustrated, 
and  the  rules  are  printed  at  length  and  in  different  types.  Most  of 
the  examples  are  taken  from  the  Papers  set  by  the  Education  De- 
partment during  the  past  twenty  years. 

The  Sckoclnuuter  says—'  We  can  strongly  recommend  It  to  the  attention 
of  our  readers.' 

The  School-Board  Chronicle  says — '  The  commercial  paut  is  as  good  from 
the  practical  point  of  view  as  the  tneoretical  is  from  the  scientific  standiMinL 
It  is  a  capital  Arithmetic ;  novel,  without  being  far-fetched  or  over-ingetiious.' 


yust  issutd,  containing  Christmas  Papers,  1879* 

■amford'a  Kental  Aiitluiiotlo  for  Schools  and   Tjraiiiliig 
Colleges.    Price  is.  6d. 

The  rules  and  examples  are  systematically  arranged  and  gradu- 
ated. Each  page  contains  a  single  rule,  with  its  proper  illustrations 
and  accompanying  examples 

The  miscellaneous  examples  contain  a  complete  set  of  the  Certi- 
ficate Examination  Papers  in  Mental  Arithmetic,  both  for  Male  and 
Female  Candidates,  fin>m  the  b^nnmg.  The  answers  at  the  end 
may  be  relied  upon. 


Kaiuflard'B  School  Budid.     Books  l  and  n.    Price  xs. 

In  this  little  Manual  the  propositions  are  so  arranged  as  to  bring 
out  the  relation  of  the  several  parts.  Exercises  and  explanatory 
notes  are  appended  to  each  proposition,  and  the  diagrams  have  been 
specially  engraved  to  show  the  distinction  between  the  constructive 
parts  and  the  data.  A  series  of  one  hundred  miscellaneous  exercises. 
classified  according  to  the  propositions  on  which  they  depend,  is  riveii 
at  the  end.  

Now  ready,  price  2s.  6d. 
Mansford's  Solntton  of  Geometrical  Exercises  Explained  and 
Illustrated.    With  a  Complete  Key  to  the  School  Euclid, 
and  zoo  Additional  Examples. 
This  Key  has  been  prepared  specially  for  Teachers  who  use  the 
School  Euclid.     It  contains  the  Solution  of  all  the  Elxamples  in  the 
Text  Book,  and  also  of  100  Additional  Examples,  which  are  so  arranged 
that  a  Teacher  can  select  a  suitable  exercise  for  any  proposition. 
Ilaii8f0ird*s  School  Algebnu    Price  is.     New  EdiUon. 

Is  specially  adapted  for  Pupil-Teachers,  and  conlSLins/u// explana- 
tions of  the  points  likely  to  prove  difficult  to  beginners.  There  are 
numerous  original  examples,  especially  in  problems,  which  are  care- 
fully dassified  and  graduated.  The  relation  of  the  subject  to  Arith- 
metic is  hept  constantly  in  view  and  illustrated  throughout. 


Adopted  by  the  London  School  Board,    Ntio  Edition, 
Ibmsford's  Algetea  for  Elemeiitazy  Schools.    Price  6d. 


•  • 


The  New  Editions  of  Mr.  Mansford's  Algebras  contain  Additional  Chapters,  with  nnmerous  Examples  on 
FACTORS.    These  Alg^ebras  will  be  found  thoroughly  adapted  to  the  most  modem 
reqnirements  both  of  Elementary  and  Baiddle-dass  Schools. 

Specimens  sent  post  free  on  receipt  of  published  price  in  stamps. 


JOSEPH  HUGHES,  Edueational  Publisher,  Pilgrim  Street,  Ludgate  Hill,  E.G. 


JOHN  WHITEHEAD  &  SON, 


GENERAL   AND    COMMERCIAL 


mmH   WORKS.    17  TRINITY  STREET 


LEEDS. 


fS^   Eyery  description  of  School  and  Commercial  Printing  executed  with  care  and 
promptitude,  and  at  prices  compatible  with  the  best  workmanship. 
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STRAHAN  &  COMPANY'S  LIST. 


GIFT    AND     PRIZE     BOOKS. 


Small  8vo,  coloured  cloth  boards,  as. ;  gilt  edges,  3s., 

PHC£B£*S    FORTUNES. 

By  MRS.  R.  O'REILLY. 
With  Illustrations. 


Small  8vo»  cloth  gilt,  as.  6d.;  gilt  edges,  3s  , 

THE    CHILDREN'S    JOURNEY, 
And  other  Stories. 

By  THE  AUTHOR  OF  'VOYAGE  EN  ZIGZAG.* 
With  Illustrations  by  the  Author. 

Crown  8vo,  cloth,  gilt  edges,  3s  , 

THE    POSTMAN'S    BAG. 

By  JOHN  DE  LIEFDE. 
With  Illiistratidis  by  John  Pbttib,  R^. 

Small  8vo,  cloth  gilt,  as.  6d. ;  gilt  edges,  3s., 

THE    GIRLS    OF    THE    SQUARE. 

By  MRS.  R.  O'REILLY. 


Crown  8vo,  cloth  gilt  and  gilt  edges,  3s  , 

TALES    OF    MANY    LANDS. 

By  M.  FRASER-TYTLER. 
With  Illustrations. 


Small  8vo,  cloth  gilt,  as.  6d. ;  gilt  edges,  3s., 

SLYBOOTS,    AND    OTHER    FARM-YARD 

CHRONICLES. 

By    BEATA    FRANCIS.! 
With  many  Illustrations. 

Small  8vo,  cloth  gilt,  a^.  6d. ;  gilt  edges,  3s., 

ROUGHING  IT  IN  VAN  DIEMEN'S  LAND,  Etc. 

By  RICHARD  ROWE. 
Small  8vo,  cloth  gilt,  as.  6d.;  gilt  edges,  3s., 

MARQUISE    AND    ROSETTE,     Etc. 

By  IHE  BARONESS  MARTINEAU  DES  CHESNEY. 


DAY  OF  REST. 

Sixpence  Monthly.   Beautifully  Illustrated. 

The  following  New  Works  are  now  appearing  :— 

the  Kan.     By  Robert  Buchanan.     Illustrated  by 
Frkd.  Barnard. 

Tventgr  Tears  of  a  PuUlafler's  Life.    By  Alexander  Strahan, 

Editor.    With  Portraits. 
OltieB  <tf  the  Bll)le.    Dy  Reginald  Stuart  Poolk. 
'Don  John:'    A  I^ndon  Story  of  To-day.     By  Jkan  Ingelow. 

Illia:strated  by  £.  F.  Brbwtnalu 
Short     Storlee.     By   Mrs.    R.  O'Reillv.  Author  of  'Phcsbe's 

Fortunes,*  etc.    Illustrated  by  Rodbrt  Barnes. 

OPINIONS  OF  THE  PRESS. 

*A  most  excellent  magazine,  and  one  which  is  clearly  entitled  to  be 
mentioned  before  any  of  its  competitors.' — T/tt  Times. 
'The  best  of  the  religious  magazines.' — Th4  Scotsman. 

*  It  has  only  to  maintain  the  quality  on  which  it  has  based  a  legitimate 
repatation,  and  promise  of  improvement  may  well  be  spared.' — Ta^  J?a*^ 

*  A  most  excellent  journal  of  .Sunday  reading.'— 7*A#  Spectator. 

'Hie  religioos  reading  is  of  a  thoughtful  and  wholesome  kind,  and  the 
is  oeautifully  lUuatrated.'^T'A/  Daify  Review, 


NEW  BOOKS  AND  NEW  EDITIONS, 


Hours  with  the  Hystios.    By  the  late  Robert  Alfred  Vaughan. 

New  Edition,  in  Two  Yols.,  post  8vo,  cloth,  price  943. 

The  Lord's  Prayer  and  the  Church :  Letters  to  the  Qe^gy.  By 
John  Ruskin,  D.CL.  With  Replies  from  Clergy  and  Laity,  and  an 
Epilogue  by  Mr.  RusKix.  Editeo,  with  Essays  and  Comments,  by  the 
Rev.  F.  A.  Malleson,  M.A.  Seoond  Edition,  ctowu  8vo,  doth,  price 
7s.  6d. 

nie  Wards  of  Plotlnus :  A  Story  of  Christianity  in  Pagan  Rome. 
By  Mrs.  John  Hunt,  lliree  Vols.,  crown  8vo,  ornamented  cloth, 
3TS.  6d. 

Thomas  Wlngfold,  Curate.    By  George  Macdonald,  LL.D. 

Crown  8vo,  cloth,  price  6s. 

Paul  Faher,  Curate.    By  George  Macdonald,  LL.D.    Crown. 

8vo,  price  6s. 

By  Mrs.  ROBERT  O'REILLY. 

Coloured  cloth  boards,  small  8vo.  price  2s.  each. 

The  Story  of  Ten  Thousand  Homes.    With  Illustrations. 
The  Red  House  in  the  Suburbs.    With  Illustrations. 


OEIKIE'S    SCHOOL    SEBIES. 

BY  CUNNINGHAM  GEIKIE,  D.D. 


geikie's  reading-books. 

'The  binding  is  admirably  calculated  to  stand  the  wear  and  tear  of 
ordinary  school  usage,  whilst  the  ^rpe  and  exoellent  wood  engravings  speak 
with  equal  strength  on  behalf  of  the  skill  of  the  engraver  and  the  printer. 
But  our  wannest  praise  b  due  to  Dr.  Geikie.  He  has  produced  a  series 
which  itrill  commend  itself  to  practical  teachers.  Few  reaaing-books  are  so 
caxcfiiUy  and  scientifically  graduated  as  these.' — The  Schoolmasier, 

'  likely  to  be  attractive  as  well  as  instructive,  llie  Third  Book  is  calcu- 
lated to  be  the  delight  of  the  child  who  has  travelled  so  far.  The  educational 
element  is  very  conspicuous  in  the  shape  of  spelling  exercises,  derivations, 
explanatory  notes,  and  the  like.  Full  of  pleasant,  fresh,  attractive,  and 
improving  reading.' — School-Beard  Chronicle. 

geikie's  spelling-book, 

'  Dr.  Geikie's  Spelling-book  commends  itself  by  its  careful  and  systematic 
anai^emtent.  Its  distinguishing  characteristic  is  its  thoroughness.  To 
those  about  to  purchase  spelling-books  we  would  recommend  an  inspection 
of  this  book  as  one  very  likely  to  meet  their  requirements.'— ZAr  School- 
master, 

geikie's  poetry  books. 

'Deserve  the  inspection  of  every  teacher  who  is  seeking  a  suitable  collec- 
tion of  standard  poetiy  for  his  pupils.' — The  Schoolmaster. 

geikie's  school  history  of 

ENGLAND. 

'This  history  has  evidently  been  compiled  with  great  care,  and  is  in  every 
icspect  well  adapted  to  facilitate  the  work  of  the  teacher.  An  Appendix  of 
98  pages  is  devoted  to  contemporary  events  in  English  and  General  History, 
arranged  in  parallel  columns — an  admirable  feature  in  School  History.' — 
EducationeU  News,  Edinburgh. 

'This  is  one  of  the  best  Sdiool  Histories  of  England  we  have  yet  read. 
We  can  strongly  recommend  it  as  an  excellent  lx>ok  for  students  in  this 
department  ot  knowledge.'— /mA  Teachers'  Journal. 


OEIEIE'S 

PEIZE    COPY-BOOKS. 

Nos.  I  to  21.    Price  2d.  each. 


SOME   NOTICES  OF  THE   PRESS. 

*The  competition  in  the  copy-book  department  of  school  requirements 
seems  to  be  even  more  intense  than  in  that  of  reading-books,  llie  ingenuity 
displayed  in  giving  freshness  and  variety  to  the  different  sets  that  appear  is 
wonderful.  I1ie  set  before  us  is  not  new.  It  has  established  a  reputation  ; 
and  as  its  merits  become  more  widely  known,  it  will  certainly  be  more  widely 
used.  As  regards  ruling,  heading,  figuring,  and  lettering,  we  )aij£ffi  of 
nothing  sa^nor.''— Educational  News.  * 

*  We  are  much  pleased  with  these  copy-books. ...  Of  the  penmansKQ/and 
its  arrangement  we  can  speak  in  the  hi^est  terms,  llie  models  are  beautiful 
specimens  of  caligraphy,  and  the  exercises  included  in  the  twenty-one 
numbers  of  the  series  leave  nothing  to  be  desired.  No.  15  of  the  series, 
consisting  of  beautiful  specimens  of  "  text "  and  "  small-luuad  "  writing,  is 
well  adapted  for  pupil  teachers,  as  a  preparation  for  the  annual  tests  in  pen- 
manship. Good  copy-books  are  by  no  means  rare  nowadays,  but  these  new 
candidates  for  popular  favour  can  justly  be  classed  among  those  in  the  front 
nxiV:—The  Schoolmaster. 

*This  long  series  of  writing  copy-books  commend  themselves  to  notice  for 
the  author's  elaborate  devices  for  guiding  the  hand  of  the  pupil  in  the  earlier 
sUges  of  his  work,  for  the  good  quality  of  the  styles  of  writing  taught,  for 
the  interest  and  variety  of  tne  information  sought  to  be  impressed  upon  the 
memory  in  the  subject-matter  of  many  (tf  the  advanced  exercises,  for  the 
thought  bestowed  upon  the  commercial  copies  in  the  introduction  of  letter- 
writing,  book-keeping,  account- keeping,  financial  transactions,  and  generally 
for  the  range  and  exhaustive  completeness  of  the  )iKnK&.*'~School-Bcard 
Chronicle. 
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PHILIPS'    SCHOOL    ATLASES. 


Rtcently  fuhlUkedt  medium  folio,  bound  in  clothe  i8j. 

THE  TBAININO  OOLLEOE  ATLAB:  A  Series  of  Twenty-four 
Maps,  illustrating  the  Physical  and  Political  Geography  of  the 
Chief  Countries  of  the  World.  Originally  E^igned  and 
Drawn  by  William  Hughes,  F.R.G.S.  New  and  Enlarged 
Edition,  Extended  and  Completed  by  E.  G.  Ravenstein, 
F.R.G.S.  

Philips'  Gomprelieiiaiye  School  Atlas  of  Ancient  and  Modem 
Geography.  Comprising  37  Modem  and  7  Ancient  Maps, 
Coloured.  New  and  Improved  Edition,  with  Index.  Imperial 
8vo,  half-bound,  los.  6d. 

Philips'  Student's  Atlas.  Containing  38  Coloured  Maps,  with 
Index.     Imperial  8vo,  cloth.  7s.  6d. 

Phil^'  Select  School  Atlas.  Containhig  24  authentic  Maps, 
Coloured,  with  Index.  Imperial  8vo,  New  and  Cheaper 
Edition,  cloth,  5s. 

Philips*  Xntrodnctory  School  Atlas.  Containing  18  Coloured 
Maps,  with  Index.  New  and  Cheaper  Edition,  imperial  Svo, 
cloth,  3s.  6d. 

Philips*  Tonng  Student's  Atlas.  Containing  36  Coloured 
Maps.    Imperial  410,  doth,  3s.  6d« 

Philips*  Tonng  Scholar's  Atlas.  New  and  Enlarged  Edition, 
containing  04  Coloured  Maps.     Imperial  4to.  dotn,  2s.  6d. 

Philips*  Atlas  for  Beginners.  Containing  32  Maps.  New  and 
Improved  Edition,  with  Index,  on  a  new  plan.  Beautifully 
printed  in  Colours.    Crown  4to,  cloth,  as.  6d. 

Philips*  Handy  Atlas  of  General  Geography.  Containing  32 
Maps,  with  Index.    Crown  Svo,  cloth,  2s.  6d. 

Philips'  Shilling  Atlss  of  Kodem  Geography.  Containing  12 
imperial  4to  Maps,  Coloured.  Imperial  4to,  in  illustrated 
cover,  IS. 


Philips*  Fiist  School  Atlas.  New  and  Enlarged  Edition,  con- 
taining 24  Maps,  full  Coloured.    Crown  4to.  cloth  lettered,  x& 

Philips'  Preparatory  Atlas.  Containing  16  Maps,  fall  Coloured. 
Crown  4to,  in  neat  cover,  6d. 

Philips'  'Standard'  Atlas.  Containing  24  Coloured  Maps, 
and  Diagram  of  Geographical  Terras.    Fcap.  4to,  neat  cover,  6d. 

Philips'  Threepenny  Atlas.    Comprising  16  Maps,  full  Coloured. 

Philips'  Atlas  of  the  Oonntries  of  Europe,  induding  a  Map  of 
the  World  and  a  General  Map  of  Europe.  Contaiiuqg  16 
Coloured  Maps.     Crown  4to,  in  neat  cover,  6d. 

Philips'  Atlas  of  the  British  Colonies.  Containing  16  Maps, 
including  a  Map  of  the  British  Empizx:  throughout  the  World. 
Crown  4to,  in  neat  cover,  6d. 

Philips'  Physical  Atlas  for  Beginneis.  Containing  12  Maps. 
New  and  Cheaper  Edition.  Crown  4to,  stiff  cover,  is.  ;  doth 
lettered,  is.  6d. 

Philips'  School  Atlas  of  Classical  Geography.  A  Series  of  18 
Coloured  Maps,  with  Index.     Medium  4to,  cloth,  5s. 

Philips'  Handy  Classical  Atlas.  A  Series  of  18  Coloured 
Maps.    Medium  Svo,  doth  lettered,  2s.  6d. 

Philips'  School  Atlas  of  Scxiptore  Geography.  A  Series  of 
12  Maps,  constructed  by  William  Hughes,  F.R.G.S.,  and 
Engraved  in  the  best  style.  The  Maps  carefully  printed  in 
Colours.  New  and  Cheaper  Edition.  Crown  410,  in  stiff  cover, 
IS. ;  doth  lettered,  is.  6d.  With  a  valuable  Consulting  Index* 
and  strongly  bound  in  cloth,  2s.  6d. 

Philips'  Smaller  Scripture  Atlas.  'Containing  12  Maps,  con- 
structed by  William  Hughes.  F.R.G.S.  The  Maps 
beautifully  printed  in  Colours.  Imperial  i6mo.  Illustrated 
cover,  6d.  ;  cloth  lettered,  is. 


.    A  Complete  List  of  Atlases  and  Maps  forwarded  on  application, 

LONDON:    GEORGE    PHILIP   &    SON,    32    FLEET    STREET,    E.C. 

LIVERPOOL:  CAXTON  BUILDINGS,  SOUTH  JOHN  STREET, 
AND  49  AND  51  SOUTH  CASTLE  STREET. 

APPROVED    EDUCATIONAL    WORKS 

By  J.  C.  CURTIS,  B.A., 

PRINCIPAL  OF  THE  TRAINING  COLLEGE,  BOROUGH  ROAD,  LONDON. 

♦»♦  Mr,  Curtis  will  supply  Specimen  Copies  to  Principals  for  half  the  price  in  Stamps. 


A  Short  Maniial  of  Bnglish  History,  with  Genealogical  Tables. 

.  8th  Thousand.    Price  6d. 

'  One  of  the  best  summaries  of  English  History  which  has  yet  been  ^^ 
Yv^tied.''—£dmcmiioMai  Ti/nts. 

A  School  and  College  Hlstoiy  of  Kngland,  containing  copious 
supplementary  Chapters  on  Religion,  Constitutional  History,  Literature, 
Commerce,  etc.    24th  Thousand.    Price  5s.  61L 

*  Excellent.' — Museum, 

*A  very  capital  school  history.' — Reader. 

*  A  most  admirable  general  narrative  is  given  of  political  events.'— CiViV 
Service  Gazette. 

•Chronolofflcal  and  Oensalofficsl  Tables,  illustrative  of  English 

^btory.    Eleventh  Edition.    Price  2s. 
'  most  sensible  and  useful  tables  we  are  acquainted  with.' — Museum. 

Oal^^s  of  English  History.    205th  Thousand.     Price  6d. 

*  Ai.  ^  introduction  to  English  History,  we  know  of  none  to  equal  it.* — 
Quarterly  J  our  ttal  of  Education. 

^Kitlinss  of  Soriptnre  History.    36th  Thousand.     Price  6d. 

'  Concise,  comprehensive,  and  well  arranged.' — Church  and  School  Gazette. 

An  T^g"«^>  Grammar  for  Schools.  .  With  numerous  Exercises, 

Examples   of    Parsing,    Analysis,    etc.      13th  Thousand.       Revised. 
PHoe  IS. 

*  The  definitions  are  plain  and  exact,  the  illustrative  passages  are  mainly 
•from  four  standard  autnors,  and  the  explanatory  notes  are  most  clear  and 
forcible.' — Schoolmaster. 

CatUxMS  of  English  Onunmar.  With  Copious  Exercises.  z88th 
Th9u.sand.    Price  6d. 

*  Remarkably  clear  in  its  definition  <,  copious  in  its  facts,  and  rich  in  the 
<xampl&  it  gives  for  exercise.' — /  teem  in. 


A  First  Book  of  Orammar  and  Analysis.    With  Copious  Exer- 
cises and  Questions  for  Examination.    39th  Thousand.    Pnoe  3d. 
'  .\  handy  and  thoroughly  well  got-up  little  manual.* — Scholastic  Xt^tor. 

A  Kannal  of  Qrammatieal  Analysis.    With  Copious  Exercises 

for  Analysts  and  Composition.    57th  Thousand.    Price  6d. 
'  A  very  clear  and  excellent  xsiaxmxXJ^School  Board  ChrosUcU, 

A  Kannal  of  Etymology.    i6th  Thousand.     Price  6d. 

*  Ably  executed ;  the  notes  are  especially  valuable.'— £'iAwc«l*M«a/J?r«w«r 

OatUnes  of  Osography.    i.i^th  Thousand.    Price  6d. 
'  A  most  excellent  little  manual.' — Court  Circnlar, 

A  First  Book  of  Gosgraphy,  with  Questions  for  Exanunation. 
T I  th  Thousand.     Price  3d. 
'Comprehen<uve  and  reliable.    I1ie  information  is  corrected  to  the  present 
\\xtkit.'— Educational  Register. 

The  Geography  of  Great  Britain  and  Ireland.    X3th  Thousand. 

Price  6d. 
'An  excellent  treatise,  which  we  can  cordially  recommend ;  it  is  fuH,  accu- 
rate, and  concise.' — Educational  Reporter. 

The  Poetical  Reader.     1x5th  Thousand.    Price  is.  ^ 

'Just  such  a  selection  of  spirited,  genuine,  and  accredited  ballads  and 
pieces  as  we  should  wish  our  children  to  nave  at  their  tongue's  end.' — i'mtriot. 

The  New  Poetical  Reader,     aad  Thousand.    Price  xs. 

'  We  congratulate  Mr.  Curtis^  on  having  made  so  good  a  selection.    It  ia 
sure  to  be  a  favourite  wherever  introduced.'  — National  Schootmuuter, 

The  Complete  Poetical  Reader.  Being  the  Poetical  Reader  and 
the  New  Poetical  Reader  in  one  volume.  Extra  cloth,  gilt  lettered. 
Price  2s. 


London:    SIMPKIN,    MARSHALL,    &   CO. 

And  of  all  Booksellers  in  Town  and  Coimtty* 
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Price  6d. 
Post  Free,  7|d. 


I^ealti)  at  ScijooU 

BY  ALFRED  CARPENTER,  M.D.  (LOND.),  CS.S.  (cAMB.), 
President  of  the  Council  of  the  British  Mtdical  Association* 

No.  II.— SITE  {continued), 

'^r^HE  floor  of  a  schoolroom  should  always  be 
X  raised  above  the  level  of  the  ground,  and  a 
free  ventilation  provided  beneath  it,  so  that  no  manu- 
factory of  morbid  products  should  be  possible.  There 
should  be  no  openings  in  the  floor,  through  which 
unsuspected  depots  of  sweepings  may  collect,  so  as 
to  form  a  considerable  heap  of  disease-producing 
touchwoo<},  only  requiring  in  the  course  of  time  a 
germ  of  morbid  matter  to  fall  upon  it  to  enable  it 
quickly  to  grow  a  quantity  of  infective  material 
The  chinks  in  school  floors  are  possible  sources  of 
danger  which  must  be  prohibited.  A  dry  area  should 
be  constructed  around  the  outside  walls  with  which 
the  sewers  should  by  no  chance  be  able  to  com- 
municate. This  area  should  extend  below  the  level 
of  the  basement,  and  be  carefully  ventilated.  I 
have  seen  sewage  conveyed  through  these  areas ;  in 
earthenware  pipes,  a  settlement  has  taken  place  on 
one  side  of  the  area ;  the  change  in  level  has  broken 
the  pipes  and  allowed  the  discharge  of  sewage  into 
the  area.  This  discharge  went  on  for  some  time, 
and  was  not  discovered  until  all  the  people  of  the 
house  w^ere  laid  up  with  typhoid  fever.  In  another 
case  in  which  an  iron  pipe  was  used  for  the  purpose, 
the  iron  had  oxidised  at  the  point  of  junction  with 
the  outer  wall,  and  sewage  was  discharged  into  the 
area.  It  went  on  for  years  quite  unsuspected  There 
was  a  disagreeable  smell  in  a  library  fifty  yards  away 
from  the  place  of  exit,  which  no  efforts  of  the 
architect  could  remove  until  the  hole  in  the  pipe 
was  discovered  by  accident.  Much  illness  had  been 
produced  in  that  house  for  many  years  in  consequence 
of  this  apparently  unimportant  defect 

It  is  right  to  remove  from  within  the  foundations 
all  the  subsoil  which  contains  organic  matter,  exca- 
vating it  until  the  virgin  earth  is  reached. 

If  the  latter  is  itself  impure,  as  is  the  case  in  some 
deltas  and  other  more  recent  formations,  it  should 
vou  I. 


be  removed  for  a  certain  depth ;  then,  when  con- 
venient, covered  over  with  chalk,  and  above  the 
chalk  several  inches  of  concrete  should  be  placed. 
If  it  be  in  a  district  in  which  the  ground -water 
must  sometimes  rise  and  fall,  it  should  be  roughly 
asphalted,  so  as  to  reduce  the  evil  to  a  minimum. 
The  lime  in  the  composition  of  concrete  is  of  some 
service,  for  so  long  as  it  remains  as  an  oxide  it 
absorbs  a  certain  quantity  of  the  carbon  anhydride 
(COy)  which  may  happen  to  penetrate  it  Of  course 
the  greatest  care  must  be  taken  to  prevent  the 
possibility  of  sewage  pollution.  This  is  one  of  the 
greatest  dangers  to  which  the  fabrics  of  school  build- 
ings are  exposed.  It  is  not  at  all  uncommon  to  find 
the  subsoil  polluted  by  these  occasional  discharges. 
Sites  upon  day  formations  should  be  avoided  where 
possible.  If  the  geological  formation  is  one  of  clay 
only,  of  course  it  cannot  be  helped ;  but  if  there  is  a 
choice,  it  will  be  found  that  the  bed  of  clay  is  some 
degrees  colder  than  a  more  porous  subsoil.  There 
is  one  advantage  in  clay — ^viz.,  it  is  not  so  liable  to 
soakage  from  sewage;  but  this  is  fully  counterbalanced 
by  its  disadvantages. 

If  it  is  proposed  to  place  a  school  upon  the  side  of 
a  hill,  the  site  must  be  carefully  examined  :  bogs  are 
found  there  as  well  as  lower  down,  and  any  position 
which  may  cover  an  underground  stream  is  bad. 
The  foot  of  a  slope  or  the  bottom  of  a  narrow  valley 
is  not  good.  If  the  side  of  a  hill  is  chosen,  care 
must  be  taken  to  provide  that  the  buildings  are 
kept  perfectly  clear  of  ground  at  a  higher  level. 
They  should  be  raised  so  that  the  surface  slopes 
downwards  from  the  school-house  towards  the  rising 
ground.  The  soil  should  never  rise  immediately 
upwards  from  the  building  so  as  to  allow  super- 
ficial drainage  or  soakage  to  take  place  towards  the 
foundations.  There  should  be  room  for  the  free 
play  of  air  on  all  sides.  The  slope  of  a  hill  which 
rises  abruptly,  and  which  affects  more  than  one  side 
of  the  house,  or  a  cliff  coming  close  to  the  buildings, 
should  be  avoided,  even  if  the  .site  can  be  had  for 
nothing.  The  top  of  a  hill  may  be  a  disadvantage 
if  it  be  so  placed  as  to  be  exposed  to  the  influence 
of  malaria  firom  distant  marshes,  or  to  the  smoke  and 
used-up  air  of  some  great  town  immediately  below. 
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But  high  and  bleak  sites  are  better  than  low  ones, 
when  as  regards  the  latter  there  are  other  things 
which  are  to  their  djaadvantage.  The  neighbour- 
hood of  ground  which  is  covered  with  rank  vegeta- 
tion is  to  be  avoided ;  it  indicates  an  impure  subsoil. 
Sites  which  are  sometimes  obtained  by  filling  up 
some  old  swamp  or  venerable  pond  are  not  satis- 
factory places  for  school-houses.  It  is  probable  that 
the  conformation  of  the  neighbouring  strata  tends  to 
bring  water  in  those  directions,  and  to  keep  it  there. 

It  is  not  good  to  have  school-houses  immediately 
and  closely  surrounded  by  trees,  although  a  few  trees 
in  exposed  situations,  when  kept  away  from  the 
buildings,  are  highly  advantageous.  Everything 
which  tends  to  allow  of  stagnation  of  air  in  and 
around  the  school  is  to  be  avoided ;  for  this  reason, 
high  walls  and  other,  lofty  buildings  are  to  be  kept 
as  far  from  the  grounds  as  possible.  It  is  seen  some- 
times that  at  a  given  spot  on  cold  evenings  a  fog  first 
appears  in  a  given  neighbourhood :  that  spot  is  one 
to  be  avoided.  The  bottom  of  a  narrow  valley  is 
quite  sure  now  and  then  to  be  invaded  by  an  under- 
ground stream  of  water,  and  is  not  therefore  a  satis- 
factory site. 

If  there  are  trees,  they  should  be  to  the  north  or 
east,  and  sufficiently  removed  to  prevent  them  from 
acting  as  impediments  to  ventilation.  Air  and  light 
are  most  important  factors  in  the  case,  and  nothing 
should  be  allowed  to  interfere  with  a  due  proportion 
of  both  being  attainable  on  all  sides  of  the  buildings. 
In  great  cities  it  is  not  always  possible  to  have  trees 
in  the  playground;  they  are  advantages  when  kept 
immediately  away  from  the  school-house.  Light  and 
shade  are  necessary  parts  of  school  life,  and  there  are 
times  even  in  this  country  when  it  is  beneficial  to 
have  the  direct  rays  of  the  sun  tempered  by  the 
pleasant  green  of  healthy  foliage — they  diminish 
evaporation  firom  the  soil  beneath.  The  summer 
temperature  is  lower,  and  the  cold  of  winter  less  in 
districts  in  which  trees  abound,  than  in  those  places 
where  there  are  none;  decaying  vegetation  is  not, 
however,  to  be  encoiuaged  near  to  a  school-house. 

The  building  should  be  placed  so  as  to  obtain  all 
the  light  possible.  The  prevailing  winds  should  be 
considered,  and  the  point  made  out  from  whence  the 
largest  amount  of  rain  comes.  The  roof  should  be 
planned  so  that  it  shall  carry  off  the  water  as  quickly 
as  possible,  and  as  not  allow  it  to  be  blown  upon  the 
side  walls,  thus  rendering  them  perpetually  damp. 
It  may  be  necessary  in  rainy  districts  to  have  those 
parts  of  the  school  which  are  not  continually  occupied 
on  that  side  of  the  building  firom  whence  the  most 
rain  comes.  This,  however,  only  applies  to  the  rainy 
districts  of  the  country.  Every  precaution  should  be 
taken  to  get  rid  of  the  rainfall,  so  that  it  shall  not 
saturate  the  subsoil.  To  build  a  school-house  with- 
out spouting  sufficient  for  the  purpose  is  bad.  Every 
precaution  should  be  taken  to  keep  the  buildings  dry ; 
the  architect,  as  regards  these  airangements,  should 
be  called  upon  to  provide  for  the  maximum  rainfall 
on  any  day  in  the  year,  and  not  for  an  average  only. 
It  is  the  wettest  seasons  which  test  the  work  both  of 
spouting  and  drainage,  and  in  both  cases  it  is  the 
maximum  fall  or  flow  which  is  to  be  met,  and  not  the 
average.  It  is  the  maximum  which  brings  disaster 
when  it  is  not  provided  for.  The  ill-health  of  a  whole 
district  may  be  an  established  fact,  because  a  given 
school  has  been  inundated  by  an  unusually  heavy 


thunderstorm,  in  consequence  of  defective  spouting 
and  drainage.  The  position,  as  to  the  points  of  the 
compass,  which  the  schools  should  occupy  has  also 
to  t>e  considered.  The  buildings  ou^t  so  to  be 
placed  that  every  room  should  receive  the  direct  rays 
of  the  sun  during  some  part  of  the  day.  Verandahs 
are  better  avoided,  and  no  architectural  ideas  of  beauty 
should  be  allowed  to  introduce  them  if  they  impede 
direct  sunlight  Exclusively  northern  windows  are 
only  to  be  admitted  when  required  for  ventilating 
purposes.  To  effect  these  objects,  it  is  better  for  the 
school  to  be  so  erected  that  its  comers  are  towards 
the  points  of  the  compass,  rather  than  as  churches 
are  usually  built,  on  its  direct  lines.  It  may  be  that 
the  ground  beneath  the  school  floor  has  to  be  utilized 
as  a  playground ;  it  is  a  bad  arrangement,  and  should 
only  be  allowed  when  it  is  quite  impossible  to  obtain 
further  room  for  the  purpose  in  proximity  to  the 
school.  This  point  will  be  considered  in  detail  when 
the  subject  of  Bodily  Exercise  is  considered. 

No.  III.— DRAINAGE. 

A  site  without  means  for  drainage  must  be  declined 
at  any  price.  There  should  always  be  a  fall  from 
the  school-house  capable  of  being  utilized  for  drain- 
age,  and  this  fall  should  be  adequate  for  the  purpose 
of  conveying  it  away.  It  should  be  more  consider- 
able for  a  small  school  than  is  absolutely  required  in 
the  case  of  a  larger  one,  and  the  smaller  the  rainfall 
of  a  given  district  the  larger  the  fall  should  be ;  and 
it  should  never  be  less  than  i  in  50.  If  there  is  a 
system  of  sewers  into  which  the  drains  fi-om  the 
school  are  to  discharge,  there  should  be  a  man-hole 
at  the  junction  with  the  main  sewer,  and  the  junction 
so  arranged  as  to  be  capable  of  inspection  without 
having  to  disturb  the  drain  pipe.  The  junction  with 
the  sewer  should  never  be  at  a  right  angle,  but  slant- 
ing in  the  direction  of  the  stream  of  sewage.  Stone- 
ware or  earthenware  syphons  are  now  manufactured 
to  cut  off  all  direct  communication  between  the  public 
sewer  and  the  private  house  drain,  which  are  good, 
provided  they  are  examined  occasionally ;  but  if  such 
a  one  is  used,  it  ought  to  be  provided  with  a  venti- 
lator between  the  syi)hon  and  the  school-house,  and 
be  placed  close  to  the  trap  of  the  syphon.  The 
London  Sanitary  Company  provide  these.  Stiff's 
interceptor  is  something  of  the  same  kind,  and  so  is 
Pott's  Edinburgh  chambered  sewer  trap,  and  several 
other  makers  have  traps  which  are  equally  efficacious, 
but  all  require  occasional  inspection.  Impervious 
pipes  are  better  than  bricks  for  sewer  purposes. 

It  should  be  an  established  rule  that  no  sewer  pipe 
should  be  allowed  to  penetrate  within  the  main  walls 
of  any  school  building  on  any  pretence  whatever. 
There  should  be  a  most  perfect  interception ;  the 
sewer  should  carry  off  the  sewage  by  means  of  com- 
munications which  should  be  indirect  only.  Sewers 
are  necessary  evils  in  large  towns  and  among  great 
congregations  of  people.  They  have  their  dangers. 
It  is  not  necessary  to  admit  them  within  the  precincts 
of  the  building,  and  if  kept  outside  it  is  certain  that 
they  cannot  act  as  channels  for  the  conveyance  of 
mischief  when  unsuspected.  All  premises,  therefore, 
which  have  direct  communication  with  the  sewer 
should  be  in  annexes^  and  kept  outside  the  main 
walls.  It  may  be  convenient  for  the  school  staff  to 
have  W.C's  close  at  hand,  but  the  convenience  is 
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small  compared  with  the  danger.  The  danger  is 
small  when  they  are  properly  constructed  outside  the 
building ;  it  is  enormous  if  they  are  brought  within 
the  fisibric  itself. 

It  should  be  an  established  rule,  that  all  sewers 
should  be  laid  on  concrete  in  those  parts  of  the  cur- 
tilage of  the  school-house  which  are  school  property. 
This  bed  of  concrete  should  be  constructed  before 
the  sewer  is  laid  down.  It  should  be  made  according 
to  the  provided  fall,  and  when  once  fairly  laid,  will 
for  ever  prevent  that  particular  sewer  getting  dis- 
placed, except  by  extraordinary  circumstances.  Well- 
laid  sewers  may  be  the  means  of  saving  a  great  annual 
expense,  as  well  as  preventing  evils  which  will  sooner 
or  later  follow  when  they  are  badly  laid 

The  custom  of  the  district  will  determine  whether 
the  rain-water  from  the  roof  goes  into  the  sewer  or 
not  It  is  a  bad  custom  to  thus  send  away  a  valuable 
commodit>%  but  rain-water  butts,  as  too  often  placed, 
produce  mischief,  from  the  dampness  which  surround 
them.  The  rain-water  should  be  conducted  into  the 
nearest  water-course,  unless  it  be  stored  in  properly- 
constructed  receptacles.  It  is  a  bad  custom  to  allow 
the  rain-water  gutters  to  communicate  with  the  sewer ; 
and  when  the  stack  pipes  discharge  themselves  into 
the  ordinary  house  drain,  the  pipe  should  be  trapped 
at  its  junction  with  the  sewer,  so  that  no  foul  air  shall 
find  its  way  beneath  the  eaves  of  the  school,  and  then 
be  conveyed  into  the  nearest  open  window. 


Slnectiotal  Natural  H^tstors. 

No.  III.— BATS. 

BY  REV.  J.  G.  WOOD,  M.A.,  F.L.S., 
Author  of  *  Hemes  wiihoui  Ilands^^  *  Natures  Teachings^*  etc, 

AND  THEODORE  WOOD,  M.E.S., 
J^ini' Author  of '  The  Field  Naturaluts  Handbook.' 

IN  almost  every  temperate  part  of  the  world,  but 
more  especially  abounding  in  tropical  climates, 
aie  found  the  curious  creatures  which  are  popularly 
known  as  bats,  and  scientifically  as  cheiroptera,  an 
appropri^Lte  word  signifying  *  hand-winged  animals. 
Australia^  however,  must  be  excepted,  as  the  whole 
of  the  Australian  mammalia  belong  to  the  Marsupials. 

It  is  only  of  late  years  that  their  proper  position  in 
the  scale  of  creation  has  been  discovered.  Before  that 
time,  some  of  the  wildest  conjectures  were  made  on 
the  subject.  As  the  creatures  possessed  the  power 
of  flight,  some  authors  placed  them  among  the  birds, 
entirely  overlooking  the  differences  in  structure, 
which  should  at  once  have  pointed  out  their  place 
among  the  mammals.  Some,  considering  them  to  be 
quadnipeds,  because  they  were  able  to  walk  upon 
the  ground,  though  after  a  rather  clumsy  fashion, 
imagined  that  they  must  form  a  connecting  link 
between  the  mammals  and  the  birds ;  and  it  was  not 
until  later  discoverers  carefully  investigated  their 
anatomy  that  the  real  place  of  the  bats  was  arrived 
at,  namely,  just  after  the  monkey  tribe,  and  before 
the  cats. 

The  appearance  of  the  bat  is  familiar  to  almost  all, 
the  strange  membranous  wings,  enabling  their  owner 
to  pursue  their  aerial  evolutions  with  an  ease  and 
rapidity  not  exceeded  by  any  bird,  being  the  first 
points  which  arrest  the  attention. 

Though  possessing  an  almost  equal  power  of  flight 


with  the  birds,  the  wings  of  the  bat  are  by  no  means 
constructed  upon  the  same  principle.  Instead  of 
feathers,  the  wing  is  composed  merely  of  a  membrane 
tightly  stretched  between  the  bones  of  the  fingers, 
and  extending  along  the  sides  as  far  as  the  tail  In 
order  to  fully  understand  this  structure,  we  must 
examine  the  modifications  of  the  skeleton  which 
render  it  possible. 

In  the  first  place,  the  framework  of  the  wing  of 
the  bat  is  formed  merely  by  the  bones  of  the  arm  and 
hand,  which,  more  especially  those  farthest  from  the 
body,  are  elongated  to  a  wonderful  extent,  the  middle 
finger  being  actually  of  greater  length  than  the  whole 
head  and  body  of  the  animal  The  only  exception 
is  the  tiiumb,  which  is  very  short,  and  armed  with  a 
strong  enrved  claw. 

Not  only  are  the  bones  of  the  fingers  elongated, 
but  those  of  the  palm  of  the  hand,  or  '  metacarpals,' 
are  drawn  out  to  an  astonishing  length,  that  of  the 
thumb  being  excepted,  as  above  mentioned. 

If  we  spread  our  own  fingers  widely,  we  shall  see 
that  their  bases  are  connected  by  a  fold  of  skin  which 
is  hardly  perceptible  when  the  hand  is  closed.  Now 
and  then,  it  is  extended  as  far  as  the  first  joint,  and 
there  are  many  of  the  mammalia  in  which  it  is  still 
further  developed.  The  seals  which  fly  through  the 
water  have  the  hand  membrane  greatly  extended, 
and  other  water-living  mammalia  have  it  developed 
in  a  lesser  degree. 

Then,  the  flattened  skin-fold  of  the  flanks  is  not 
peculiar  to  the  bat  tribe.  It  can  be  traced  in  the 
common  squirrel,  and  in  the  flying  lemus,  flyii^ 
squirrels,  and  flying  opossums  a  similar  structure  is 
seen. 

In  the  lower  part  of  the  arm,  that  from  the  elbow 
to  the  wrist,  there  is  practically  one  bone  only,  instead 
of  two,  as  is  usually  the  case,  the  reason  of  which  is 
very  apparent.  It  is  owing  to  the  two  bones  of  the 
arm  that  we  are  enabled  to  turn  the  limb  inwards  and 
outwards  at  the  elbow.  If  the  bat  were  possessed  of 
the  same  power,  it  would  be  impossible  for  the  wing 
to  strike  the  air  with  the  steady  beat  necessary  to 
flight,  for  the  resistance  of  the  air,  turning  the  arm 
sideways,  would  allow  the  wing  to  cleave  through  it 
sideways,  and  the  power  of  the  stroke  would  thus  be 
of  no  avail.  As  it  is,  however,  there  is  one  bone 
only,  the  bat  is  unable  to  turn  the  limb,  which  there- 
fore always  presents  its  full  surface  to  the  air. 

The  bones  of  the  hand,  too,  cannot  be  clenched  as 
in  a  fist,  but  possess  a  side  motion  only,  enabling 
the  wing,  when  not  in  use,  to  be  folded  closely  against 
the  body. 

The  membrane  which  forms  the  wing  is  merely  a 
prolongation  of  the  skin  of  the  flanks  and  other 
parts  of  the  body,  stretched  tightly  between  the 
finger-bones,  and  extending  as  far  as  or  farther  than  the 
tail,  which,  in  the  insect-eating  species,  is  included  in 
it,  serving,  like  the  tails  of  birds,  as  a  natural  rudder 
by  which  the  animal  can  direct  its  course.  In  the 
fruit-eating  bats,  however,  where  so  great  agility  in 
the  air  is  not  necessary,  the  tail  is  left  partly  or 
entirely  free,  and  is  much  used  in  climbing  and 
walking. 

The  membrane  is  a  double  one,  very  thick  in  those 
parts  contiguous  to  the  body,  but  so  delicate  near  the 
edges,  that  by  the  aid  of  a  microscope  the  blood 
corpuscles  can  be  seen  passing  along  the  vessels  that 
supply  the  wing. 
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Though  the 
powers  of  flight  of 
the  British  bat  are 
fully  equal  to  those 
of  many  bird5,they 
have  never  been 
known  to  migrate 
from  one  country 
to  another,  and  it 
is  very  doubtful 
whether  they  pos- 
sess the  ability. 
For  bats  have  none 
of  the  large  auxili- 
ary air-cells  found 
in  birds,  acting  as 
a  sort  of  resenoir, 
and  their  bones 
are  not  permeated 
with  air-cells  as 
are  those  of  the 
feathered  migrant 

There  are,  how- 
ever, several  bats 
belonging  to   the 

genus       Mycteris,  '"         "'"* 

found  in  Africa,  which  possess  a  somewhat  similar 
apparatus,  though  not  constructed  upon  quite  the 
same  principles. 

The  skin  is  very  loosely  fastened  to  the  body,  a 
few  membranous  threads  being  the  only  bonds.  The 
space  between  this  loose  skin  and  the  body  is  utilized 
as  an  air  reservoir,  and  is  filled  as  follows.  At  the 
bottom  of  the  cheek-pouches  on  either  side  is  found 
a  small  opening,  which  can  be  closed  at  the  will  of 
the  animal,  and  the  air  prevented  from  escaping. 
When  the  bat  wishes  to  inflate  its  body,  it  closes 
the  mouth,  and  forces  the  air  from  the  lungs  through 
the  cheek-passages  into  the  vacant  space.  To  such 
an  extent  does  it  inflate  itself,  that  it  loses  all  resem- 
blance to  a  bat,  and  looks  merely  like  a  round  ball  of 
fur  provided  with  head  and  limbs. 

The  objects  of  this  curious  structure  are  not  known, 
besides  the  evident  one  of  increasing  the  buoyancy  of 
.the  animal. 

The  shoulder-blades  of  the  bat 
.areenormouslylarge,almostcover-  ; 
ing  the  whole  of  the  ribs.     These  ' 
also  arc  large  and  strong,  and  the 
breast-bone,  besides  being  of  un- 
usual length,  is  furnished  with  a  ' 
central  ridge,  or  keel,  like  that  of 
birds,  for  the  better  attachment  of 
the  powerful  muscles  which  work 
the  wings.    The  rest  of  the  skeleton 
is  of  the  very  slightest  description, 
inorderthat  nounnecessaryweight  i 
shall  hamper  the  movements. 

The  feet  are  very  small  in  pro- 
portion to  the  rest  of  the  body,  and 
are  furnished  .with  long  curved 
claws,  which  are  of  assistance  in 
walking,  but  are  chiefly  used  in 
assuming  the  extraordinary  posi- 
tion of  rest,  when  the  bat  hangs  K«<*d  Brant-bon*  of 
head  downwards,  from  some  con-  ^"^ 

venient  ledge  or  beam,  merely  hooking  itself  on 
by  means  of  the  claws.     In  this  strange  and,  one 
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would  think,  ex- 
tremely uncom- 
fortable attitude 
the  bat  always 
rests,  and  passes 
the  winter  in  a 
'  torpid  condition. 
It  was  remarked 
many  years  ago, 
.  that  the  bat  pos- 
'  sessed  a  most  won- 
derful power  of 
avoiding  any  ob- 
stacles that  pre- 
sented themselves 
in  its  path, and  that 
it  could  pass  among 
the  branches  of 
trees,  even  where 
the  twigs  were 
thickest,  without 
coming  in  contact 
with  them.  In 
order  to  ascertain 
whether  this  was 
isi.d  and  Dptn.  always  the  case,  a 

number  of  strings  were  stretched  in  a  darkened  place, 
and  several  bats  let  loose  among  them ;  yet  it  was 
found  that  the  animals  avoided  them  with  the  greatest 
ease.  Thinking  that  this  power  might  be  the  result  of 
an  unusually  keen  eyesight,  one  investigator,  named 
Spallanzani,  in  a  very  cruel  experiment,  put  out  the 
eyes  of  a  bat,  and  again  let  it  fly,  but  was  surprised 
to  see  that  the  creature  avoided  the  objects  exactly 
as  before.  It  was  then  thought  for  many  years  that 
the  bat  possessed  a  sixth  sense  unknown  to  man,  and 
it  was  not  until  comparatively  lately  that  the  true 
secret  was  discovered. 

A  careful  examination  of  the  membranes  of  the 
wingsand  ears  showed  that  they  were  intersected  by 
exceedingly  delicate  nerves,  and  it  was  found  that 
the  bat  was  thus  made  aware  of  the  neighbourhood 
of  an  obstacle,  and  enabled  to  avoid  it  accordingljj. 

The  fur  of  the  bat  is  of  a  very  soft  and  silky 
nature,  and  the  hair  is  a  most  beautiful  object  under 
the  microscope.  It  is  densely  clothed  with  scales 
somewhat  resembling  those  of  a  butterfly's  wing, 
which  are  arranged  in  circles  round  the  hair,  a  short 
distance  from  each  other.  The  whole  object  bears  a 
wonderfully  strong  resemblance  to  the  well-known 
mare's-tail  plant 

Easy  and  graceful  as  are  the  movements  of  the  bat 
whilst  disporting  itself  in  the  air,  it  is  a  very  different 
creature  when  attempting  to  walk  upon  a  level 
surface.  Its  mode  of  progression  can  at  best  only  be 
described  as  an  awkward  waddle,  the  creature  hitch- 
ing itself  ^ong  by  means  of  the  claw  at  the  extremity 
of  one  of  the  wings,  giving  a  kind  of  tumble  forwards, 
at  the  same  time  advancing  the  corresponding  foot ; 
the  same  process  is  then  repeated  with  the  other 
wing. 

In  the  illustration  representing  the  bats  in  a  cave, 
the  extraordinary  attitude  assumed  in  walking  is  well 
shown.  The  long  finger-joints  are  pressed  together, 
their  tips  projecting  on  either  side  of  the  back.  The 
weight  of  the  body  rests  on  the  wrist,  and  the  creature 
pulls  itself  forwards  by  hitching  the  claw  of  the  thumb 
upon  any  roughness  of  the  surface  on  which  it  walks. 


May  1881.] 


THE  PRACTICAL  TEACHER. 


117 


Bats  are  remarkably  averse  to  taking  to  the  wing 
from  a  level  surface,  and  always  prefer  to  climb  to 
some  little  height  from  which  they  can  throw  them- 
selves into  the  air.  This  is  evidently  the  reason  for 
the  strange  and  apparently  uncomfortable  attitude 
adopted  when  at  rest,  the  animal  being  then  in  the 
most  convenient  position  for  launching  itself  into  the 
air  should  there  be  any  signs  of  danger. 

It  has  been  sometimes  said  that  the  bat  is  unable 
to  rise  from  the  ground,  but  such  is  not  the  case ; 
and  should  the  creature  be  hard  pressed,  it  does  not 
hesitate  to  do  so. 

It  is  able  to  climb  with  tolerable  facility,  and 
always  does  so  with  the  tail  uppermost,  making  its 
way  op  by  the  aid  of  the  hind  feet,  the  long  claws  of 
which  are  inserted  into  any  convenient  crevice  in 
order  to  gain  a  foothold. 

The  food  of  all  the  British  bats  consists  of  the 
various  small  insects  which  fiy  about  dusk,  and  at 
that  time  people  the  air  in  myriads.  The  appetite 
of  the  ani- 
mals is  al- 
most in- 
satiable, 
as  may  be 
gathered 
from  the 
fact  that  a 
specimen 
of  the 
s  h  o  r  t- 
eared  bat, 
lately  kept  j 
in  captiv- ; 
ity  by  our- 
selves, 
consumed 
daily  from 
forty  to 
fifty  blue- 
bottle flies 
of  the  very 
largest  di- 
mensions, 
rejecting 
only    the 

wings,  and  a     d      b 

in    a    few  '"   '""'  *' 

cases  the  leg;.  Even  upon  this  allowance,  which 
seldom  occupied  it  for  more  than  twenty  minutes,  it 
did  not  thrive,  but  gradually  wasted  away,  and  finally 
died. 

The  bat  was  one  which  had  been  found  in  a  hollow 
tree,  and  suffering  from  an  injury  10  one  of  the  wings, 
which  entirely  prevented  it  from  Rying.  It  was  kept 
under  a  glass  shade,  into  which  the  blue-bottles  were 
introduced.  It  never  took  the  slightest  notice  of  the 
insects  until  nearly  dusk,  allowing  them  to  crawl 
over  all  parts  of  its  body  without  manifesting  the 
least  signs  of  activity.  As  soon,  however,  as  the  day 
began  to  close  in,  it  was  on  the  alert,  and  imme- 
diately set  to  work  devouring  the  flies  which  had  been 
procured  for  it. 

This  it  did  in  the  following  manner : — 

Resting  upcm  the  floor  of  its  cage,  it  remained 
motionless  until  a  fly  settled  within  a  few  inches. 
It  then  began,  by  an  almost  imperceptible  move- 
ment, to    approach    the   insect,  and   when   within 


an  inch  or  so  of  it,  with  a  sudden  spring,  clutched 
the  insect  between  the  wings,  and  holding  them 
tightly  together,  bent  down  its  head,  and  swallowed 
its  captive.  If  a  fly  happened  to  take  flight  before 
the  bat  «'as  near  enough  to  make  its  spring,  it 
merely  remained  motionless  until  another  presented 
itself. 

It  was  fiercely  voracious  when  it  once  began  to 
feed,  and  scarcely  had  one  fly  been  swallowed  than 
the  bat  was  eagerly  looking  out  for  another.  Its 
attitude  when  thus  engaged  strongly  reminded  us  of 
that  of  the  toad  or  the  green  crab  when  bunting  after 
prey. 

Though  as  a  rule  a  nocturnal  creature,  owing, to 

the  habits  of  its  prey,  the  bat  may  occasionally  be 

seen  flying  in  broad  daylight,  and  sometimes,  in  the 

early  spring,  even  hawking  for  the  insects  which  are 

enjoying  the  warmth  of  the  sun.     In  these  cases,  it  is 

probable  that  the  bat,  having  for  the  first  time  left 

the  retreat  where  it  had  passed  the  winter  in  a  torpid 

condition, 

has  felt 

the  want  of 

food,   and 

instinc- 
tively that 
no  insects 
would  be 
on  the 
wing  at 
sunset  so- 
early  itt" 
the  year, 
has  so  isx 
altered  its 
usual  ha- 
bits as  to 
prosecute 
its  search 
i  by  day  in- 
stead of  by 
night. 

Most 
bats,  how- 
ever,   re- 
nth,i,  c.„  ^OTt     to 

dark  and 
retired  hiding-places  during  the  day,  and  in  some  parts 
of  the  world  there  are  large  caves  which  are  celebrated 
as  haunts  of  the  bats.  When  travellers  visit  these 
caves,  the  guide  will  fire  a  gun  into  the  cave  for  the 
purpose  of  startling  the  bats,  which  come  rushing  out 
in  such  numbers  that  unwary  visitors  have  been  fairly 
knocked  down  hy  them. 

In  Great  Britain  alone,  there  are  nineteen  cata- 
logued species  of  bats,  many  of  which,  however,  are 
rare,  and  very  seldom  seen.  One  of  the  commonest 
is  the  Lon^ared  Bat  {PUcotus  communis),  which 
abounds  throughout  the  British  Islands.  It  derives 
its  popular  title  from  the  great  length  of  its  ears, 
which  stand  out  for  some  distance  from  the  head, 
and  which  are  thrown  at  every  moment  into  a  variety 
of  graceful  folds.  In  consequence  of  its  gentle 
temper,  this  bat  is  easily  tamed,  and  is  often  kept  as 
a  pet,  coming  when  called  by  those  with  whom  it  is 
familiar. 
Another  of  the   British  bats   is  the   Noctule,   or 
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Great  Bat  {NoctuUnia  alHvolans),  which  is  letnarkable 
for  the  great  height  at  which  it  usually  flies.  The 
specific  name,  allivolam,  refers  to  this  habit  It  is 
the  largest  but  one  of  the  bats  found  in  this  country, 
being  almost  three  inches  in  length  from  bead  to  tail, 
while  the  spread  of  the  wings  is  nearly  fourteen 
inches.  Its  cry  is  remarkably  keen,  and,  like  that 
of  some  other  species,  closely  resembles  the  squeak 
which  can  be  produced  by  rubbing  two  keys  sharply 
together.  So  shrill  is  the  cry  of  the  bat,  that  to 
many,  among  them  even  practised  musicians,  it  is 
perfectly  inaudible,  the  note  produced  being  too 
attenuated  to  make  any  impression  upon  the  ear. 

A  curious  development  of  the  nasal  organ  is  found 
in  the  Horse-shoe  Bat  {Rkinolophus  Ferrum-equinum), 
which  is  also  a  native 
of    this    countrj'.     It 
consists   of    a    mem- 
brane, commencing  at 
the  lips,  surrounding 
the  nose,  and  project- 
ing upwards  for  some 
little    distance.      Im- 
mediately behind  it  is 
a  second  membrane, 
placed    on    the    fore- 
Hud  of  norM-ihB«  Bit  head,     and      sharply 
pointed.     It  has  been  diought  that  the  object  of  the 
structure  is  to  increase  the  delicacy  of  the  sense  of 
smelL     The  same  apparatus  is  found  in  the  Vampire 
Bat,  and  is  there  developed  to  even  a  greater  extent. 

In  other  parts  of  the  world,  and  especially  in 
tropical  climates,  lire  found  many  other  species  of 
ba^  some  of  them  leacfaiog  the  tremendous  dimen- 
sions of  nearly  five  feet  in  stretch  of  wing.  This  is 
the  case  in  the  well-known  Kalong  of  Java  {Pteropus 
rubricoUis),  which  is  often  known  as  the  Fl)-ing  Fox, 
or  Roussette.  This,  instead  of  feeding  upon  animal 
food,  finds  its  subsistence  in  fruit,  and  is  often  the 
cause  of  terrible  damage  to  the  agriculturist  In 
some  districts,  indeed,  ^ere  the  bat  is  more  than 
usually  abundant,  it  is  even  necessary  to  envelope  the 
whole  of  the  fniit  in  a  bamboo  network,  in  order  to 
secure  it  for  human  consumption.  By  way  of  a 
•counterbalancing  advantage,  however,  the  flesh  of  the 
Kalong  is  eaten  in  many  places,  and  is  even  con- 
sidered a  great  delicacy, 

A  curious  point  about  the  Kalongs  is,  that  they  do 
not  trouble  themselves  to  find  a  dark  and  retired 
spot  in  which  to  pass  the  daytime,  but  hang  in  large 
clusters  from  the  boughs  of  various  trees,  especially 
those  of  the  fig  tribe,  where  they  are  hardly  recog- 
nisable as  bats,  resembling  clusters  of  fruit  more  than 
anything  else. 

Perhaps  the  most  widely  known  and  famous  of  the 
bat  tribe  is  the  Vampire  Bat  ( Vampyrus  spectrunt)  of 
South  America.  It  is  by  no  means  one  of  the 
largest  of  the  family,  its  total  length  being  six  or 
seven  inches  only,  while  the  spread  of  wings  is  not 
more  than  a  couple  of  feet. 

The  blood-sucking  propensities  of  this  animal  are 
well  known,  men  and  animals  alike  sufl^ering  from 
its  attacks. 

Settling  upon  its  victim  when  plunged  in  slumber, 
it  perforates  with  its  sharp  teeth  any  e.tposed  portion 
of  the  body,  generally  selecting  a  toe  as  the  point  of 
operations,  when  it  attacks  a  human  being,  and  then 
sucking  the  blood  from  the  wound  until  it  is  thoroughly 


satiated,  a  condition  which  seldom  ensues  until  a 
considerable  quantity  of  blood  has  been  abstracted. 
The  bite  causes  no  pain  at  the  time,  and  very  little 
afterwards,  the  only  ill  efiects  arising  from  the  loss  of 
so  large  a  quantity  of  blood. 

The  Vampire  seems  rather  capricious  in  its  tastes, 
for  while  one  person  may  suffer  from  its  attacks  night 
after  night,  another  individual,  reposing  perhaps  only 
two  or  three  feet  distant,  may  leave  his  feet  uncovered 
with  perfect  impunity,  the  bats  never  attempting  to 
interfere  with  them  The  late  Mr.  Waterton  was  one 
of  these  fortunate  individuals.  When  travelling  in 
British  Guiana,  with  the  hope  of  ascertaining  exactly 
the  mode  of  the  vampire's  attack,  and  the  efiects  of 
the  bite,  he  slept  for  several  months  in  an  open  loft, 
purposely  leaving  his  feet  exposed.  Yet,  though  the 
bats  were  frequently  seen  hovering  over  his  hammock, 
and  a  young  Indian,  who  also  slept  there,  was 
repeatedly  bitten,  he  was  never  attacked. 

Cattle  are  great  victims  to  the  ravages  of  the  vam- 
pires, which  often  reduce  them  to  a  mere  mass  of 
skin  and  bone  by  the  frequency  of  their  attacks.  The 
wound  is  usually  inflicted  upon  the  flanks  of  the 
animal,  just  where  the  teeth  or  feet  of  the  victim 
cannot  reach  it ;  and  in  cases  where  there  is  pressure 
from  harness  or  other  causes,  often  leads  to  consider- 
able damage. 

None  of  our  British  species  are  capable  of  harm, 
the  teeth  being  too  small  to  produce  any  impression 
upon  the  i^in.  Among  the  lower  classes,  neverthe- 
IcBG,  bats  are  held  in  the  greatest  dread,  and  many 
a  countryman  would  as  soon  handle  an  enraged  viper 
as  one  of  these  harmless  little  creatures. 


BV  RBV.  SIR  CEORQE  W.  COX,  BART.,  H.A. 

(18)  PauHmg  and  £dwtn  nf  Notthumbria. 

Among  the  stories  related  of  the  conversion  of 
the  "English  rftei  their  conquest  of  Britain,  one 
of  the  most  noteworthy  is  the  legend  of  Paulinus 
and  Edwin,  king  of  the  Northumbrians.  In  his 
early  years  Edwin  had  gone  through  much  care  and 
anxiety.  His  predecessor  Ethelfrith  sought  his  life, 
and  Edwin  found  a  refuge  with  Redwald,  the  East 
Anglian  chief;  but  Redwald,  either  through  fear  of 
Ethelfrith  or  seduced  by  his  lavish  bribes,  wavered 
in  his  good  faith  to  the  exile,  who  knew  not 
whither  he  could  now  betake  himself  with  any 
chance  of  safety.  As  he  sat  alone  brooding  over 
his  troubles,  he  saw  standing  near  him  a  stranger,  who 
asked  him  why  he  remained  there  on  the  cold  stones 
while  all  others  were  asleep.  With  some  bluntness, 
Edwin  retorted  by  asking  the  stranger  what  it  could 
matter  to  him  whether  he  spent  the  night  within  doors 
or  abroad.  The  stranger  replied  that  he  knew  well 
what  his  troubles  were,  and  asked  what  he  would 
give  to  one  who  should  bring  him  the  assurance 
that  Redwald  would  neither  do  him  any  harm  himself 
nor  suffer  others  to  do  so.  Edvrin's  answer  was  that 
he  would  do  anything  in  his  power  as  a  requital  for 
such  a  benefit.  '  But,'  added  the  stranger,  '  what  will 
you  do  if  I  assure  you  further,  that  you  shall  not  only 
live,  but  be  more  powerful  than  any  of  the  kings  who 
have  ruled  before  you  over  the  nations  of  the  Angles? 
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Still  more,  if  the  man  who  now  foretelb  the  good 
fortune  which  shall  beM  jou  in  this  life  can  also  give 
you,  for  your  salvation  in  the  life  to  come,  better 
counsel  than  any  of  which  your  fore&thers  ever 
dreamed,  will  you  submit  yourself  to  his  guidance  and 
direct  your  life  by  his  precepts  ? '  Edwin  promised 
that  assuredly  he  would  do  so.  Having  received  this 
pledge,  the  stranger  laid  his  hand  on  his  head,  saying, 
'When  this  sign  shall  be  given  you,  remember  the 
words  which  have  now  passed  between  us,  and  keep 
thy  faith ; '  and  having  so  spoken,  he  vanished  from 
his  sight 

So  far  as  they  concerned  Redwald,  the  predictions 
of  the  stranger  were  soon  fulfilled  The  East  Anglian 
chief  steadily  refused  to  betray  Edwin,  and  the  exile, 
on  the  death  of  Ethelfrith,  whose  army  he  defeated 
near  Retford,  became  king  of  the  Northumbrians. 
But  Edwin,  it  seems,  had  forgotten  his  conversation 
with  the  mysterious  stranger,  and  was  in  no  haste  to 
become  a  Christian  at  the  bidding  of  Paulinus,  one  of 
the  companions  of  Augustine,  whom  Gregory  the 
Great  had  sent  from  Rome  for  the  conversion  of  the 
English.  At  last,  as  Edwin  was  sitting  alone,  Paulinus 
came  to  him,  and  laying  his  hand  on  his  head,  said 
simply,  *Do  you  know  this  sign?'  Edwin  at  once 
acknowledged  his  promise  and  declared  his  readiness 
to  abide  by  it,  but  added,  that  he  would  first  take  the 
advice  of  his  council  in  the  hope  that  all  might  confess 
the  faith  of  Christ  together. 

With  his  councillors  he  had  little  trouble.  The 
arch-priest  Coifi  boldly  argued  from  the  little  that 
he  had  himself  received  to  the  worthlessness  of  the 
deities  who  had  been  so  niggardly  to  him.  *  None  of 
your  people  has  applied  himself  more  diligently  to 
the  worship  of  our  gods  than  I :  yet  many  are  pre- 
ferred to  me,  and  are  more  prosperous  in  all  that 
they  take  in  hand.  Now  if  the  gods  were  good  for 
anything,  they  would  rather  favour  one  who  has  been 
more  careful  to  serve  them.  If,  then,  the  doctrines 
which  the  strangers  preach  should  on  examination  be 
found  more  useful,  my  judgment  is  that  we  receive 
them  without  delay.' 

Another  of  his  men,  following  a  train  of  thought 
which  we  find  indicated  in  the  book  called  The 
Wisdom  of  Solomon  (v.  11),  compared  the  life  of  man 
to  the  passage  of  a  bird,  which  on  a  stormy  winter's 
night  finds  its  way  into  a  warm  and  well-lighted  room, 
and  having  there  for  a  while  fluttered  about,  dis- 
appears into  the  darkness  outside.  During  that  short 
time,  the  sparrow  is  safe  from  the  storm ;  and  so 
seems  man  to  be  during  his  pilgrimage  on  earth. 
*  But  of  what  went  before  and  of  what  is  to  follow, 
we  know  nothing  at  all.  If,  therefore,  this  new  teach- 
ing brings  us  more  certain  tidings,  surely  we  ought  to 
follow  it' 

Paulinus  then  told  them  what  it  was  that  he  had 
come  to  teach  them ;  and  Coifi  with  the  rest  acknow- 
ledged at  once  that  his  words  opened  to  them  the 
way  to  eternal  life.  Having  confessed  the  faith  of 
Christ,  he  was  eager  to  prove  his  sincerity  in  renounc- 
ing the  gods  whom  he  had  served.  *  Let  us  abjure 
them  forthwith,'  he  said,  *  and  set  fire  to  the  temples 
and  altars  which  we  have  consecrated  without  getting 
any  profit  from  them.'  *  But  who  will  dare  to  set  fire 
to  them?'  asked  Edwin.  *I,'  answered  the  arch- 
priest,  *  for  who  can  show  a  better  example  than  I  by 
destroying  the  idols  which  in  my  ignorance  I  wor- 
shipped?'    So  he  asked  the  king  to  let  him  have 


arms  and  a  horse,  for  the  priests  could  not  lawfully 
carry  weapons  or  ride  except  on  a  mare.  So  mounted 
with  a  sword  by  his  side,  and  a  spear  in  his  hand,  he 
hastened  to  the  temple,  the  people  looking  on  in 
amazement,  and  thinking  that  he  was  mad.  Having 
reached  it,  he  hurled  his  spear  at  the  idol,  and  then 
hewing  it  down  with  his  sword,  ordered  the  place  to 
be  set  on  fire.  The  ^people  seeing  the  deities  thus 
powerless  to  avenge  themselves,  promptly  obeyed  his 
command;  and  so  was  achieved  the  conversion  of 
Northumbria  by  Paulinus,  the  first  archbishop  of 
York. 

(19)  The  Penance  of  Henry  IV.  at  Canosa. 

The  power  of  the  Pope  was  never  exercised  more 
daringly  than  in  the  humiliation  of  the  Emperor 
Henry  iv.  at  Canosa  (a.d.  1077) ;  but  it  should  not 
be  forgotten  that  the  strength  of  the  pontiff  lay  in  the 
wickedness  and  tyranny  of  the  temporal  sovereign. 
Gregory  the  Seventh,  or  (to  speak  of  him  under  his 
more  familiar  name)  Hildebrand,  would  never  have 
been  able  to  trample  on  the  German  king  if  the  latter 
had  not  roused  a  feeling  of  deep  hatred  for  himself 
in  the  great  body  of  the  people.  When  at  last,  after 
a  long  struggle,  the  Pope  gave  sentence  that  unless 
within  a  year  the  king  should  come  in  person  to  ^ 
make  confession  and  obtain  absolution,  his  subjects 
should  be  absolved  from  their  allegiance,  Henry 
turned  instinctively  to  the  Diet  or  Parliament  of  his 
kingdom.  He  was  lavish  in  his  promises ;  he  pledged 
himself  to  do  all  that  they  could  require  of  him.  But 
the  answer  was,  that  his  pledges  and  promises  were 
shown  by  experience  to  be  spiders'  webs.  He  had 
made  them  by  hundreds,  and  they  had  all  been 
broken.  The  terms  on  which  they  insisted  seemed  to 
be  harder  even  than  those  of  the  Pope.  He  was  to 
surrender  all  his  authority,  to  go  and  live  as  a  private 
man  at  Spires,  and  he  was  to  obtain  absolution  from 
the  Pope  in  person  before  the  expiration  of  a  year 
from  the  date  of  his  sentence,  under  pain  of  forfeiting 
his  crown  altogether  if  he  should  fail  to  do  so. 

The  Pope  had  said  that  he  was  coming  to  Germany. 
Henry  resolved  to  be  beforehand  with  him,  and  to 
confront  him  in  Italy.  But  it  was  now  winter,  and 
such  a  winter  as  had  not  been  known  for  years  or  for 
generations.  For  five  months  the  Rhine  was  so 
firozen  that  men  could  walk  over  it,  although  its  stream 
is  vastly  more  rapid  than  that  of  the  Thames.  Henry's 
journey  over  the  Mont  Cenis  into  Italy  was  one  of 
terrible  suffering.  It  was  hard  to  reach  the  summit ; 
it  was  harder  still  to  descend  on  the  other  side.  The 
queen  and  her  infant  child  were  drawn  down  sledge- 
wise  in  the  skins  of  oxen.  The  horses  they  lowered 
as  best  they  could:. some  with  their  feet  tied  were 
allowed  to  roll  down  the  ledges,  most  of  them  being 
killed,  and  few  reaching  the  plain  in  a  state  fit  for  any 
service. 

Meanwhile,  some  of  the  most  prominent  supporters 
of  the  king  had  made  their  way  to  the  Pope,  who 
had  absolved  them  after  comparatively  slight  penances ; 
and  this  lenity  seemed  to  justify  the  hope  that  the 
king  might  receive  the  same  treatment  He  was 
soon  undeceived.  The  Castle  of  Canosa,  in  which 
Hildebrand  was  now  lodged,  was  surrounded  by  three 
lines  of  wall,  one  within  the  other.  Clothed  only  in 
the  thin  white  penitential  dress,  the  king  presented 
himself  at  the  outermost  gate,  and  was  admitted 
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Muuford'B  School  Arlthmotle.    Price  4s.  6d. 

The  entire  subject  is  logically  arranged ;  and  the  explanations 
given  indicate  the  proper  methods  of  teaching  the  rules,  and  also 
present  a  convenient  summary  of  the  principal  points  to  be  remem- 
bered by  the  pupil 

The  best  methods  of  working  are  fully  explained  and  illustrated, 
and  the  rules  are  printed  at  length  and  in  different  types.  Most  oif 
the  examples  are  taken  from  the  Papers  set  by  the  Education  De- 
partment during  the  past  twenty  years. 

The  Sehoohtuuier  says—'  We  can  strongly  recommend  it  to  the  attentioa 
of  our  readers.' 

The  Sckool-Board  Chronicle  savs— '  The  commercial  paurt  is  as  good  from 
the  practical  point  of  view  as  the  theoretical  is  from  the  scientific  standpoint. 
It  is  a  capital  Arithmetic ;  novel,  without  being  far-fetched  or  over-ingenious.' 
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Manaford's  Mental  Azitlimetlo  for  Bchoola  and   Training 

Colleges.    Price  is.  6d. 

The  rules  and  examples  are  systematically  arranged  and  gradu- 
ated. Each  pa^e  contains  a  single  rule,  with  its  proper  illustrations 
and  acoompanymg  examples. 

The  miscellaneous  examples  contain  a  complete  set  of  the  Certi- 
ficate Elxamination  Papers  in  Mental  Arithmetic,  both  for  Male  and 
Female  Candidates,  fiom  the  beginning.  The  answers  at  the  end 
may  be  relied  upon. 


Kanaflnrd'B  Bdiool  Bnclld.     Books  i.  and  n.    Price  is. 

In  this  little  Manual  the  propositions  are  so  arranged  as  to  bring 
out  the  relation  of  the  several  parts.  Exercises  and  explanatory 
notes  are  appended  to  each  proposition,  and  the  diagrams  have  been 
specially  engraved  to  show  the  distinction  between  the  constructive 
ports  and  the  data.  A  series  of  one  hundred  miscellaneous  exercises. 
classified  according  to  the  propositions  on  which  they  depend,  is  given 
at  the  end,  

Now  ready,  price  ar.  6d, 
Hanaford'8  Bolataon  of  Oeometrlcal  ExerdaeB  Explained  and 
Illustrated.    With  a  Complete  Key  to  the  School  Euclid. 
and  100  Additional  Examples. 
This  Key  has  been  prepared  specially  for  Teachers  who  tise  the 
School  Euclid.     It  contains  the  Solution  of  all  the  Examples  in  the 
Text  Book,  and  also  of  zoo  Additional  Examples,  which  are  so  arranged 
that  a  Teacher  can  select  a  suitable  exercise  for  any  proposition. 
Kansford'a  School  Algebra.    Price  is.    New  Edition. 

Is  specially  adapted  for  Pupil-Teachers,  and  conXsims/itll  explana- 
tions of  the  points  Ukely  to  prove  difficult  to  banners.  There  are 
numerous  original  examples,  especially  in  problems,  which  are  care- 
fully chissified  and  graduated.  The  relation  of  the  subject  to  Arith- 
metic is  kept  constantly  in  view  and  illustrated  throughout. 


Adopted  by  the  London  School  Board.    Neto  Edition. 
Xanaford'B  Algotea  for  Elementary  sehoola.    Price  6d. 


\*  The  New  Editions  of  Mr.  Mansford*s  Alrebras  contain  Additional  Chapters,  with  numerous  Examples  oa 

FACTORS.    These  Algebras  will  be  found  thoroughly  adapted  to  the  most  modem 

requirements  both  of  Elementary  and  Middle-class  Schools. 

Specimens  sent  post  free  on  receipt  of  published  price  in  stamps. 


JOSEPH  HUGHES,  Edueationsl  Mlisher,  Pilgrim  Street,  Ludgate  Hill,  E.C. 
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Vbib  Man.     By  Robert  Buchanan.     Illustrated  by 
Frbd.  Barnard. 

Mn  Of  a  FaUlafler's  Ufo.    By  Alexander  Strahan, 

Editor.    With  Portraits. 

Otttos  of  the  Blhle.    By  Reginald  Stuart  Poole. 

*IHm  John:'    A  London  Story  of  To-day.     By  Jkan  Ingelow. 

Illustrated  by  £.  F.  Brbwtnau. 
aort    Stories.      By   Mrs.    R.   O'Reillv.   Author  of  *Pb(£be's 

Fortunes,'  etc    Illustrated  by  Robbrt  Barnes. 
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*A  most  eaoellent  magazine,  and  one  which  is  clearly  entitled  to  be 
mentioned  before  any  of  its  competitors.' — Tht  Timts. 

'The  best  of  the  religious  magazines.' — Thf  Septsman. 
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fcpotatioo,  and  promise  of  improvement  may  well  be  spared.' — Th*  Daiiy 

'A  most  excellent  journal  of  Sunday  reading.'— TA^  S/ectator. 
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Svo,  price  6s. 

By  Mrs.  ROBERT  O'REILLY. 
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The  Story  of  Ten  Thouaand  Homea.    With  Illustrations. 
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GEIKIE'S  READING-BOOKS. 

*The  binding  is  admirably  calculated  to  stand  the  wear  and  tear  of 
ordinary  school  usage,  whilst  the  tvpe  and  excellent  wood  engravings  speak 
with  equal  strength  on  behalf  of  the  skill  of  the  engraver  and  the  printer. 
But  our  warmest  praise  is  due  to  Dr.  Geikie.  He  has  produced  a  series 
wluch  will  commend  itself  to  practical  teachers.  Few  reading-books  are  so 
carefully  and  scientifically  graduated  as  these.' — Tk*  Scheolmatttr, 

*  Likely  to  be  attractive  as  well  as  instructive.  The  Third  Book  is  calcu- 
lated to  be  the  delight  of  the  child  who  has  travelled  so  far.  The  educational 
element  is  very  conspicuous  in  the  shape  of  spelling  exercises,  derivations, 
explanatory  notes,  and  the  like.  Full  of  pleasant,  fresh,  attractive,  and 
improving  Ttatdiag.'-^chool-Bpartl  Chronicle* 

GEIKIE'S  SPELLING-BOOK. 

'  Dr.  Geikie's  Spelling-book  commends  itself  by  its  careful  and  systematic 
anangcment.  Its  diMnguishing  characteristic  is  its  thoroughness.  To 
those  about  to  purchase  spelling-books  we  would  recommend  an  inspection 
of  this  book  as  one  very  likely  to  meet  their  requirements.'— Zybr  Schcd- 
master, 

GEIKIE'S  POETRY  BOOKS. 

^ '  Deserve  the  inspection  of  every  teacher  who  is  seeking  a  suitable  collec- 
tion of  standard  poetry  for  his  pupils.'— T'A/  Schoolmaster, 

GEIKIE'S  SCHOOL  HISTORY  OF 

ENGLAND. 

'This  historv  has  evidently  been  compiled  with  great  care,  and  is  in  every 
respect  well  adapted  to  facilitate  the  work  of  the  teacher.  An  Appendix  of 
96  pages  is  devoted  to  contemporary  events  in  English  and  General  History, 
arranged  in  parallel  columns— an  admirable  feature  in  School  History.' — 
£ducat$anal  News,  Edinburgh. 

'This  is  one  of  the  best  Sdiool  Hbtories  of  England  we  have  yet  read. 
We  can  strongly  recommend  it  as  an  excellent  U>ok  for  students  in  this 
department  oiknowledge.'— /rwA  Teachers'  Journal, 


GEIKIE'S 

PEIZE    COPY-BOOKS. 

Nos.  z  to  21.    Price  2d.  each. 


SOME   NOTICES  OF  THE   PRESS. 

*The  competition  in  the  copy-book  department  of  school  requirements- 
seems  to  be  even  more  intense  than  in  that  of  reading-books,  llie  ingenuity' 
displayed  in  giving  freshness  and  variety  to  the  different  sets  that  appear  is 
wonderful.  The  set  before  us  is  not  new.  It  has  established  a  reputation  ; 
and  as  its  merits  become  more  widely  known,  it  will  certainly  be  more  widely 
used.  As  re^:ards  ruling,  heading,  figuring,  and  lettering,  we  kg^  of 
nothing  superior.' — Educational  News,  . 

*  We  are  much  pleased  with  these  copy-books. ...  Of  the  penmansK%f  and 
its  arrangement  we  can  speak  in  the  highest  terms,  llie  models  are  beautiful 
specimens  of  caligraphy,  and  the  exercises  included  in  the  twenty-one 
numbers  of  the  series  leave  nothing  to  be  desired.  No.  15  of  the  series, 
consisting  of  beautiful  specimens  of  "  text "  and  "  small-hand  "  writing,  is 
well  adapted  for  pupil  teachers,  as  a  preparation  for  the  annual  tests  in  pen* 
manship.  Good  copy-books  are  b^  no  means  rare  nowadays,  but  these  new 
candidates  for  popular  favour  can  justly  be  classed  among  those  in  the  front 
rank.' — The  Schoolmaster. 

*  This  long  series  of  writing  copy-books  commend  themselves  to  notice  for 
the  author's  elaborate  devices  for  guiding  the  hand  of  the  pupil  in  the  earlier 
stages  of  his  work,  for  the  good  quality  of  the  styles  of  writing  taught,  for 
the  interest  and  variety  of  tne  information  sought  to  be  impressed  upon  the 
memory  in  the  subject-matter  of  many  of  the  advanced  exercises,  for  the 
thought  bestowed  upon  the  commercial  copies  in  the  introduction  of  letter- 
writing,  book-keeping,  account- keeping,  financial  transactions,  and  generally 
for  the  range  and  exhaustive  completeness  of  the  wtnfS,''~School'Boartt 
Chronicle. 
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a  number  of  20's,  and  we  soon  find  60 — the  Uast 
common  denominator,  or  least  common  multiple, 
generally  expressed  by  i*  c.  m.  Here  I  would  explain 
to  the  class  that  any  common  multiple — 120  or  240, 
etc — would  do,  but  that  the  least  is  the  most  easily 
worked.  Work  a  question  successively  by  different 
common  denominators,  and  they  will  observe  that  it 
is  more  easily  done  by  the  least  As  to  illustrations 
by  the  *  Fractograph,'  I  find  in  practice  that  the  best 
fractograph  is  the  impromptu  simple  representation 
of  dividing  lines  or  circles  fi-actionally  when  such 
illustration  can  be  made  serviceable,  as  it  very  often 
may,  to  beginners. 

(b)  Show  that  subtraction  of  simple  fractions  requires 
the  same  preparation — common  denominator  —  as 
addition : 


7  —  » 

¥         T 
_  35        24^11  Ane 


Make  the  above  and  a  few  similar  exercises  the 
basis  of  the  few  explanatory  remarks  required. 

(f)  Explain  the  term  mixed  number^  and  add  such 
numbers  together : 

3f+7i  +  8TV+io|- 
Here  we  simply  first  add  together  the  fractions, 

which  amount  to  ^^*  =  2  J|,  to  which  the  28  integers 

are  added,  making  30^.     Explain  also  here  clearly 

the  prmciple  and  mode  of  bringing  a  mixed  number 

to  an  improper  fraction,  and  explain  also  the  meaning 

of  this  expression — 2l  fraction  equal  to  or  greater  than 

a  whole  one.     Remark  also,  that  in  working  fractions 

we  have  often  to  convert  mixed  numbers  into  improper 

fractions,  and  vice  versa, 

(d)    Simplify    compound   fractions.      Explain    the 

meaning  of  the  term — a  fraction  of  a  fraction,  or  a 

part  of  a  part     Elicit  orally  that  J  of  ^  =  J,  |  of  ^  of 

i  -  tV>  J  of  ^  =  tV»  ^^^-  i  ^^^  show  that  these  results 
are  obtamed  by  multiplying  together  all  the  numerators 
to  produce  the  numerator  of  the  simple  fraction,  and 
all  the  denominators  for  its  denominator.  Here 
show  the  necessity  of  bringing  any  term  which  is  a 
mixed  number  to  an  improper  fraction, — (§  of  2^  of 
5:*)  =  (2  of^  of  V)-     Here  cancelling  the  fives  and 

the  twos,  we  have  (^  of  ^  of  f!5)=i2  =  9I.    Here  ex- 

plain  the  theory  of  cancelling, — ^that  if  the  numbers 
were  multiplied  fully  out  we  should  obtain  ^(f ,  which 
is  now  divisible  by  lo,  equivalent  to  the  product  of 
the  two  numbers  (5x2)  that  we  cancelled,  giving  y 
=  9f  as  before.  Here  remark  also,  that  if  any 
number  will  divide  any  two  numbers  respectively  in 
any  numerator  and  denominator,  the  two  numbers 
can  be  cancelled,  and  their  respective  quotients  put  in 
lieu  of  them.  Caution  the  scholars  to  be  very  careful 
in  cancelling,  as  the  operation  is  often  difficult  to 
retrace  in  case  of  error,  but  must  be  again  put  down 
and  done  de  noi'o. 

{e)  As  the  process  of  multiplying  fractions  is  pre- 
cisely the  same  as  bringing  a  compound  fraction  to  a 
simple  one,  it  best  follows  at  this  stage,  needing,  how- 
ever, few  additional  remarks, — thus  fxfx4'J^x5^  is 

3       13 
the  same  as  ^  of  ^  of  4I  of  5I  =  -  of  ^  of  ^  of  —  = 

4 

\®  =  9  J.  Multiply  §  by  J, — ^here  |  is  to  be  multiplied 
by  the  fourth  part  of  3.  Now  3  times  |  =  J  =  2,  which 
must  now  be  divided  by  4,  giving  \  as  the  result 


We  will  explain  the  theory  of  dividing  more  in  detail, 
after  which  the  principle  of  multiplication  will  be 
easily  comprehended. 


practical  iLessotu;  on  Sngect  %xit. 

BY  THEODORE  WOOD,  M.E.S., 
Joint' Author  0/ '  The  Field  Naturalists'  Handbook,  * 

L— WHAT  IS  AN  INSECT. 

AT  the  commencement  of  these  papers  on  Insect 
Life,  it  will  be  as  well  that  we  should  have  a 
settled  idea  as  to  what  an  insect  is,  and  I  shall  there- 
fore, in  this  opening  article,  endeavour  to  point  out 
the  chief  characteristics  of  insects,  and  show  how  they 
may  be  distinguished  from  other  classes  of  animals. 

In  the  first  place,  insects  belong  to  the  great  group 
of  animals  w^hich  are  known  as  Annulata^  or  those 
whose  bodies  are  composed  of  a  number  of  rings,  or 
'segments.'  In  the  insects,  the  number  of  these 
segments  is  invariably  thirteen. 

Each  of  these  segments  is  composed  of  two  half- 
rings,  placed  one  above  the  other,  and  connected  by 
an  elastic  membrane,  which  is  capable  of  considerable 
expansion.  The  reason  for  this  structure  we  shall 
presently  see. 

Besides  the  division  into  thirteen  segments,  the 
body  of  an  insect  is  boldly  divided  into  three  chief 
portions,  known  as  the  head^  containing  the  mouth 
and  organs  of  sensation;  the  thorax^  bearing  the  organs 
of  locomotion ;  and  the  abdomen^  containing  the  vital 
organs.  This  division  into  three  portions  constitutes 
one  of  the  chief  characteristics  of  the  insect,  and 
the  word  In-sect,  Le,  cut-into,  refers  to  this  division. 
The  Greek  word  entomos^  from  which  is  formed  the 
word  entomology,  has  the  same  signification.  All 
insects,  too,  after  being  hatched  from  the  egg,  pass 
through  two  preliminary  stages,  viz.  the  larva,  cater- 
pillar, or  grub,  and  the  chrj-salis  or  pupa,  before 
attaining  their  perfect  condition.  These  stages,  which 
are  technically  termed  metamorphoseSy  will  be  more 
fully  described  in  the  succeeding  paper. 

Another  important  distinction  is  that  all  insects 
have  six  legs,  neither  more  nor  less,  though  in  some 
cases  they  are  not  all  fully  developed.  It  is  thus  easy 
to  see  why  spiders  do  not  rank  as  insects,  in  spite  of 
the  popular  notion  to  the  contrary ;  for,  in  the  first 
place,  the  body  is  divided  into  two  chief  portions 
only,  the  head  and  thorax  being  fused  into  one,  called 
the  cephalo'thoraxy  or  head-thorax,  which  combines 
the  functions  of  both  parts.  Besides  this,  they  have 
eight  legs  instead  of  six,  as  well  as  several  other  minor 
differences. 

Of  the  thirteen  segments  which  make  up  the  body 
of  an  insect,  the  head  is  the  first,  and  contains  the 
mouth  and  the  organs  of  the  various  senses,  which 
we  will  examine  in  turn. 

The  mouth  is  found  in  various  forms,  each  being 
most  suitable  to  the  food  which  the  insect  consumes. 
The  beetles  and  many  other  insects,  for  instance,  are 
provided  with  a  pair  of  powerful  homy  jaws,  often 
more  or  less  toothed,  which  invariably  work  firom  side 
to  side,  instead  of  up  and  down,  as  is  the  case  in 
the  higher  animals.  Placed  beneath  these  jaws  is  a 
pair  of  lesser  size,  known  as  the  maxilke. 

Some  insects,  such  as  the  butterflies  and  moths,  are 
furnished  with  a  flexible  tube,  which  can  be  inserted 
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into  flowers,  and  their  juices  sucked  up  into  the 
mouth  by  its  means.  This  organ  is  usually  known  as 
the  trunk  or  proboscis^  and  is  not  merely  a  simple 
tube,  as  might  perhaps  be  imagined.  In  reality,  it 
is  formed  by  two  separable  half-tubes,  composed  of 
innumerable  joints,  and  connected  to  each  other  by 
means  of  a  series  of  small  hooks,  the  two  portions 
thus  forming  a  complete  tube,  through  which  liquid 
nourishment  can  be  imbibed.  While  not  in  use,  the 
proboscis  is  usually  coiled  away  beneath  the  head. 
Its  structure  may  be  readily  examined  by  procuring  a 
recently-killed  moth  or  butterfly,  and  drawing  the 
organ  out  with  a  pin  or  other  instrument  If  care  be 
taken,  the  two  portions  may  be  separated,  and  their 
structure  investigated  by  means  of  a  microscope  or 
powerful  magnifying-glass. 

Many  insects,  besides  being  furnished  with  a  pro- 
boscis (which,  in  these  cases,  is  not  capable  of  being 
coiled  up),  have  a  further  apparatus,  consisting  of  a 
series  of  lancets,  for  the  purpose  of  piercing  the  skin 
before  proceeding  to  imbibe  the  blood.  In  the 
common  gnat  this  structure  is  strongly  exemplified. 

Connected  with  the  mouth  are  two  pairs  of  feelers, 
varying  greatly  in  size  and  form,  which  are  termed 
palpi;  the  first  pair,  situated  upon  the  maxillae,  or 
lesser  jaws,  being  termed  in  consequence  the  maxillary 
palpi ;  and  the  second  pair,  placed  on  the  labium,  or 
lip,  the  labial  palpi.  Their  use  is  supposed  to  consist 
in  investigating  the  substances  upon  which  the  insect 
feeds.  In  many  insects  they  are  very  imperfectly 
developed. 

The  eyes  of  insects  are  of  two  kinds,  simple  and 
compound,  both  forms  being  generally  found  in  the 
same  insect  The  compound  eyes,  two  in  number, 
are  placed  one  upon  each  side  of  the  head.  They 
are  always  more  or  less  convex,  and  are  composed  of 
a  considerable  number  of  lenses,  varying  from  twenty- 
five  in  each  eye  in  certain  species  of  ants,  to  about 
eighteen  thousand  in  some  of  the  butterflies.  Each 
of  diese  eyes  is  hexagonal  in  form,  and  possesses  a 
perfect  visual  apparatus,  so  that  some  insects  are 
furnished  with  the  astonishing  number  of  thirty-six 
thousand  distinct  eyes.  Of  course,  it  is  not  to  be 
supposed  that  each  of  these  eyes  produces  a  separate 
impression  upon  the  optic  nerves ;  and  as  the  eyes  are 
immoveable,  it  is  probable  that  one  only,  or  at  any 
rate  a  very  small  number  of  the  facets  are  in  focus 
with  any  given  object  at  the  same  time.  Hence  the 
want  of  moveability  is  compensated  for  by  the  number 
of  lenses,  each  of  which  points  in  a  different  direction, 
and  commands  a  separate  field  of  vision. 

The  simple  eyes  are  usually  very  few  in  number, 
and  are  generally  situated  upon  the  upper  surface  oif 
the  head.  Though  both  forms  are  generally  found  in 
the  same  insect,  this  is  not  always  the  case,  sometimes 
the  one  and  sometimes  the  other  being  alone  found. 
Some  few  insects,  indeed,  among  them  several  of  the 
beetles  and  exotic  ants,  are  entirely  without  eyes  of 
either  description. 

Though  it  is  tmdoubtedly  the  case  that  many,  if 
aot  all  insects,  possess  the  sense  of  smell,  it  is  yet 
unknown  where  the  organs  of  scent  are  placed.  The 
various  carrion-feeding  insects,  for  example,  evidently 
detect  the  presence  of  their  food  by  its  odour ;  moths, 
and  many  other  insects,  which  feed  upon  the  sweet 
juices  of  flowers,  must  do  the  same ;  yet,  although  many 
theories  have  been  advanced  upon  the  subject,  we 
have  still  to  detect  the  organs  devoted  to  the  sense. 


Neither  have  the  organs  of  hearing  been  satisfactorily 
identified,  unless,  perhaps,  the  antennae  perform  those 
functions.  Yet  the  sense  must  be  there,  for  many 
insects — ^as,  for  instance,  the  grasshoppers  and  crickets 
— evidendy  possess  the  power  of  appreciating  sound 
and  communicating  by  its  means. 

We  invariably  find  upon  the  head  of  an  insect  two 
organs,  varying  to  a  great  extent  in  form  and  size, 
which  are  popularly  known  as  *  feelers,'  or  'horns,' 
and  scientifically  as  antenna.  They  are  composed  of 
a  number  of  joints,  but  are  perfectly  dissimilar  in 
various  insects.  In  the  butterflies,  for  example,  they 
are  slight  and  thread-like,  until  within  a  short  distance 
of  the  end,  where  they  suddenly  enlarge  into  a  knob. 
Among  the  moths,  they  are  sometimes  entirely  thread- 
like, and  sometimes  heavily  plumed,  either  for  part  or 
the  whole  of  their  length.  This  plumed  structure  is 
often  found  in  the  male,  and  the  simple  in  the  female 
of  the  same  insect  In  ants,  some  of  the  beetles,  etc., 
they  are  strongly  elbowed,  and  so  on. 

Their  uses  have  never  yet  been  discovered,  some 
observers  considering  them  to  be  the  organs  of  the 
sense  of  smell ;  others,  of  that  of  touch  ;  while  still 
others  suppose  them  to  be  the  seat  of  some  sense  not 
possessed  by  and  unknown  to  man.  It  is  certain  that 
they  have  the  power  of  communicating  impressions  to 
the  mind  of  their  owner,  as  no  one  can  for  a  moment 
doubt  who  has  seen  an  ant  examining  an  obstacle 
carefully  with  its  antennae  before  proceeding  upon  its 
way. 

Passing  to  the  second  of  the  chief  divisions  of  the 
body,  namely  the  thorax,  bearing  the  various  organs 
of  locomotion,  we  find  that  it  again  is  subdivided 
into  three  portions.  Of  these,  the  first,  or  pro-thorax^ 
bears  the  first  pair  of  legs ;  the  second,  or  meso-thorax, 
the  second  pair  of  legs,  and  the  upper  pair  of  wings, 
and  the  half  of  the  last  pair  of  legs ;  the  last,  or  meta- 
thorax^  bears  the  lower  wings,  and  the  other  half  of 
the  last  pair  of  legs. 

The  legs  are  formed  of  joints,  corresponding  some- 
what to  those  of  our  own  limbs,  and  therefore  named 
in  accordance  with  them,  viz.,  the  femur ^  or  thigh, 
next  the  body;  the  ttbia,  or  leg;  and  the  tarsus^  or 
foot  This  last  usually  consists  of  five  joints,  ter- 
minated by  either  a  single  or  a  double  claw.  The 
place  of  the  hip-joint  is  taken  by  the  coxa^  which 
performs  much  the  same  functions. 

The  wings  are  formed  of  a  transparent  membrane, 
stretched  between  stout  ribs,  or  nervures^  of  a  strong, 
homy  substance,  which  usually  branch  off  and  connect 
with  each  other  in  such  a  way  as  to  form  a  perfect 
network.  The  whole  structure  is  a  wonderful  com- 
bination of  lightness  and  strength. 

In  many  insects,  and  more  especially  the  butterflies 
and  moths,  the  wings  are  thickly  covered  with  scales, 
which  are  most  exquisitely  sculptured  and  variegated, 
although  so  small  that  a  powerful  microscope  is 
necessary  to  reveal  them  as  anything  more  than  a 
slight  dust  upon  the  wings.  They  are  arranged  in 
rows,  one  slightly  overlapping  the  other,  like  slates  on 
the  roof  of  a  house,  and  are  but  loosely  fastened  to 
the  wing,  a  very  slight  touch  being  sufllcient  to  detach 
them  from  their  position. 

In  the  beetles,  the  upper  pair  of  wings  are  entirely 
of  a  horny  consistency,  and  are  not  used  in  flight, 
being  merely  employed  to  protect  the  under  pair 
which  are  folded  away  beneath  them  while  the  insect 
is  at  rest     In  the  diptera^  or  two-winged  flics,  the 
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upper  wings  alone  are  developed,  the  lower  pair  being 
merely  represented  by  a  couple  of  small  knobs,  termed 
halteres^  or  balancers,  which  assist  in  preserving  the 
equilibrium  of  the  body  while  the  insect  is  upon  the 
wing.  In  some  cases,  all  four  wings  are  rudimentary 
only,  and  are  totally  incapable  of  being  used  in  flight 
The  ABDOMEN,  consisting  of  the  remaining  nine 
segments,  contains  the  vital  organs. 

When  we  come  to  examine  the  internal  structure 
of  an  insect,  we  find  it  to  be  so  different  to  what  we 
might  expect  from  an  acquaintance  with  the  higher 
forms  of  animal  life,  that  we  should  hardly  recognise 
the  various  organs  in  their  simpler  and  less  developed 
forms. 

Insects  possess  neither  skeleton,  heart,  lungs,  nor 
brain,  as  we  understand  the  words,  the  whole  structure 
being  essentially  unlike  that  of  the  vertebrate  animals. 

The  place  of  the  skeleton  is  taken  by  the  hard  shell 
of  the  insect,  which  provides  the  necessary  strength 
and  rigidity,  while  the  elastic  membrane  by  which  the 
segments  are  connected  allows  the  body  to  be  curved 
in  any  required  direction,  thus  performing  the  office 
of  joints. 

The  mass  of  nerves,  which  answers  the  purpose  of 
a  brain,  runs  for  almost  the  entire  length  of  the  body, 
and  consists  of  a  number  of  nerve-bunches,  or  ganglia, 
generally  one  to  each  segment,  connected  with  each 
other  by  nerve-chains.  On  account  of  this  structure, 
an  insect  can  receive  with  comparative  impunity 
injuries  which  would  be  instantaneously  fatal  to  animals 
of  a  higher  order  of  being,  for  almost  every  separate 
nerve  -  centre  must  be  destroyed  before  life  is  fairly 
extinguished. 

From  each  of  these  ganglia,  branches  are  sent  out 
to  the  various  parts  of  the  body,  but  the  whole  nervous 
system  is  of  a  very  slight  and  imperfect  character. 

In  place  of  the  heart  and  other  circulatory  apparatus, 
we  find  in  the  insects  a  single  blood-vessel  only,  which 
runs  along  the  back  for  almost  the  whole  length  of 
the  body.  This  is  termed  the  dorsal  vessel,  and  is 
furnished  with  valves  at  intervals,  which  regulate  the 
passage  of  the  blood.  This  dorsal  vessel  pulsates, 
although  slowly;  the  blood,  after  leaving  it,  passes 
among  the  various  organs  of  the  body,  until  it  re- 
enters it  at  the  former  end. 

The  dorsal  vessel  can  easily  be  examined  in  any  of 
the  smooth  and  thin-skinned  caterpillars,  in  which  it 
will  be  seen  as  a  pale  streak  running  along  the  back. 
By  the  aid  of  a  magnifying-glass  the  pulsations  may 
even  be  noticed. 

The  breathing  apparatus  is  constructed  upon 
entirely  different  principles  to  that  of  the  vertebrate 
animals.  Instead  of  nostrils,  the  insect  breathes  by 
means  of  a  series  of  holes,  or  spiracUsy  placed  along 
the  sides  of  the  body,  which  open  into  two  large  tubes, 
or  trachea,  running  for  the  whole  length  of  the  body. 

Upon  examining  one  of  these  spiracles  under  a 
microscope,  it  is  seen  to  be  fringed  with  stiflF,  elastic, 
bristly  hairs,  interlacing  with  each  other  in  every 
direction,  and  effectually  preventing  the  ingress  of 
anything  except  air.  They  are  usually  eighteen  in 
number. 

From  the  tracheae  are  thrown  off  innumerable 
branches,  which  permeate  every  part  of  the  body, 
penetrating  even  to  the  tips  of  the  antennae  and  claws. 
Now  we  see  the  reason  for  the  structure  of  the  seg- 
ments above  mentioned^  the  elastic  membrane  con- 


necting the  two  half-rings  allowing  the  body  to  be 
expanded  and  compressed,  the  air  being  thus  drawn 
into  every  part  of  the  breathing  system,  and  expelled 
in  turn. 

On  account  of  this  wonderful  labyrinth  of  tracheae, 
an  insect  is  particularly  liable  to  the  effects  of  any 
poisonous  odour,  which,  at  a  single  inspiration,  is 
inhaled  into  all  parts  of  the  body,  and  is  quickly 
fatal.  From  the  same  cause,  an  insect  which  is 
unfortunate  enough  to  fall  into  any  greasy  liquid  is 
instantly  killed,  the  grease  clogging  the  spiracles  and 
preventing  the  admission  of  air  into  the  tracheae. 

The  structure  of  these  tracheae  is  especially  worthy 
of  notice. 

One  would  naturally  imagine  that  when  the  joints 
of  the  limbs  are  bent,  the  tubes  which  supply  them 
would  be  closed,  and  the  passage  of  air  prevented. 
Not  so,  however,  for  all  these  tubes  are  double,  one 
being  placed  within  the  other,  and  between  them  and 
surrounding  the  inner  one  is  coiled  a  long,  stiff,  bristly 
wire,  just  as  is  the  case  in  oiu:  flexible  gas  tubes. 
By  this  arrangement,  a  joint  can  be  bent  double  and 
the  tube  yet  retain  its  circular  form,  the  coiled  bristle 
keeping  it  constantly  open.  The  same  structure  is 
found  in  our  veins  and  arteries,  through  which  the 
blood  passes  equally  well  whether  the  limb  be 
extended  or  bent. 

The  digestive  organs  are,  as  regards  the  general 
principle,  much  the  same  in  all  insects. 

From  the  mouth,  of  course,  runs  the  gullet,  or 
(Esophagus,  a  very  slight  and  narrow  tube,  which  leads 
to  the  stomach.  In  many  insects,  however,  the  food, 
before  arriving  in  the  stomach,  is  passed  into  a 
membranous  bag,  known  as  the  sucking-stomach,  and 
sometimes,  but  erroneously,  as  the  crop,  where  it  is 
prepared  for  digestion.  In  those  insects,  also,  which 
derive  their  sustenance  from  materials  of  a  hard  or 
tough  nature,  at  the  entrance  of  the  crop  is  found  an 
organ  especially  adapted  for  the  due  mastication  of 
the  food,  and  which,  from  its  analogy  to  the  corre- 
sponding organ  in  fowls,  etc,  is  usually  termed  the 
gizzard.  This  varies  greatly  in  form  in  different 
insects,  but  usually  consists  of  six  or  eight  large  and 
powerful  jaws,  armed  with  a  considerable  number  of 
small  teeth,  which  in  the  cockroach  average  nearly 
six  thousand.  By  these  numerous  teeth  the  food  is 
masticated,  until  it  is  in  a  fit  condition  to  pass  into 
the  stomach,  which  is  merely  a  large  membranous 
bag  surrounded  with  bands  of  muscular  fibre. 

At  the  junction  of  the  stomach  with  the  intestines 
is  found  a  mass  of  fine  whitish  threads,  looking,  when 
the  insect  is  under  dissection,  like  a  small  piece  of 
cotton  wool.  Upon  carefully  drawing  out  and 
examining  these  threads,  each  is  found  to  be  a 
separate  tube,  closed  at  one  end,  the  whole  apparatus 
fulfilling  the  important  functions  of  the  liver.  This 
structure  is  of  the  greatest  importance  to  physiologists, 
proving,  as  it  does,  that  the  primary  form  of  a  gland 
is  a  simple  closed  tube. 

Having  now  briefly  described  the  general  structure 
and  chief  characteristics  of  the  insects,  I  shall,  in  the 
next  article,  treat  of  their  life-history  before  they 
arrive  at  their  perfect  condition. 
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'Sotn  ]E  teacfi  (Sflementarg  Science/ 

OBJECT  LESSONS. 

BY  R.  BALCHIN, 
Head  Master  of  the  Glotuester  Road  Board  School^  London, 

I  HAVE  been  asked  to  write  a  series  of  articles 
under  the  above  heading.  It  is  thought  my 
experience  may  be  a  guide  to  some,  perhaps.  For 
the  last  twenty-three  years  has  this  experience  been 
accumulating.  Before  I  enter  upon  the  subject- 
matter^  however,  I  should  like  to  make  two  things 
clear — first,  why  I  teach  Elementary  Science  at 
all  in  public  schools;  and  second,  what  I  mean 
by  'teaching  Elementary  Science.*, 

Strange  though  it  may  seem,   there  are  several 
reasons  that  may  be  advanced  in  favour  of  such 
teaching.     There  is,  for  instance,  reason  number  one, 
vi2.,  that  a  grant  of  money  may  be  earned  by  the 
teacher  on  every  scholar  who  passes  what  is  called  an 
'examination.'    With  many.  Science  would  not  be 
taught  at  all  but  for  this  reason.    It  is  the  sole  aim 
and  moving  force.     But  considering  that  I  and  my 
enthusiastic    assistant,    Mr.    Ballantyne,    now    well 
known  to  the    School  Board    for  London,   taught 
Science  for  at  least  twelve  years  without  one  penny  of 
payment,  and  should  continue  to  teach  it  now,  grant 
or  no  grant,  this  reason  is  certainly  not  the  exclusive 
one  with  me.     Then  there  is  reason  number  two— 
that  it  is  an  agreeable  change  to  the  teacher  from  the 
everlasting  drudgery  and  grinding  of  mere  reading, 
writing,  and  arithmetic.     But  why  should  the  teaching 
of  these  subjects  be  drudgery?    Has  anybody  who 
has  read  Fitch's  Sdena  of  Arithmetic^  and  then  taught 
the  subject  as  there  laid  out,  ever  found  it  to  be 
drudgery?     If  a  man  is  a  mere   'drudge,'  then  of 
course  whatever   he  teaches  will  be  mere  drudgeiy. 
Then  there  is  a  third  reason, — and  this,  I  take  it, 
should  be  the  one  of  greatest  weight — namely,  that  we 
teachers  are  entrusted  with  the  work  of  developing 
and  strengthening  the  mental  and  moral  powers  of 
youths.     And   in  proportion  to  our  success   in   so 
doing,  will  be  the  ability  of  the  said  youths  to  do 
battle  valiantly  in  life.     For  this  our  work,  the  most 
potent  means   we  can  possibly  employ  is  the  real 
teaching  of  Science.    To  neglect  this,  then,  is  to  send 
soldiers  to  fight  without  weapons,  to  clip  the  wings  of 
birds  and  expect  them  to  fly.     The  reason,  therefore, 
I  teach  Science  is  this.     It  is  the  one  great  instrument 
of  education,  and  I  profess  to  be  an  educator.     But 
what  do    I    understand    by    'teaching  Elementary 
Science '  ?      Generally    speaking,    this  —  that    the 
teaching  shall  be  first  and  mainly  educative,  and 
second  instructive;  in  other  words,  that  the  mental 
powers  may  be  developed,  rather  than  the  memory 
stored     Hence  it  will  be  seen  that  to  buy  a  stock  of 
twopenny  books,  give  them  to  the  boys,  and  set  them 
to  learn  so  much,  is  in  no  sense  what  I  mean  by 
•teaching'  Elementary  Science.     By  this  means  the 
memory  may  indeed  be  stocked,  ay,  crammed  with 
facts,   and    the  boys    may  be  skilfully  trained    to 
disgorge  all  this  undigested  food  on  the  particular 
occasion  of  an  examination.     The  great  evil  of  a 
written  examination  being  that    it  can  gauge   the 
extent  to  which  the  memory  only  has  been  packed, 
but  can  take  no  note  of  the  real  educative  work  that 
has  been  done,  though  this  latter  is  incomparably  the 


more  important.  In  the  ordinary  run  of  school  life, 
there  are  two  opportunities  presented  for  science 
teaching  —  object  lessons,  and  the  preparation  of 
the  scholars  for  the  special  subjects  of  the  '  Fourth 
Schedule.'  I  have  always  arranged  my  time-table  so 
that  there  should  be  at  least  two  object  lessons  per 
week  in  each  division  of  the  school,  including  even 
the  First  Standard.  The  direct  and  indirect  results 
have  been  so  valuable,  that  I  shall  continue  this 
system  so  long  as  I  am  a  teacher.  But  two  things 
are  necessary  —  a  school  museum  of  objects,  and 
teachers  in  the  school  who  can  teach.  As  to  the 
museum,  this  consists  in  my  school  of  well-filled 
cases  fastened  against  the  walls  of  the  rooms,  but  not 
reaching  to  the  floor.  The  cases  are  about  six  feet  long, 
four  feet  high,  and  four  inches  deep.  The  School 
Board  would  not  furnish  me  with  these,  so,  being  a 
carpenter,  I  made  them  myself.  Case  No.  i  is  filled 
with  chemical  apparatus,  and  models  of  crystal  forms ; 
No.  2,  entomological  specimens;  Na  3,  a  fairly 
complete  mineral  collection  of  about  300  specimens, 
arranged  according  to  Dana's  classification;  No.  4, 
odds  and  ends  for  object  lessons  in  Standards  I.  and 
II.;  No.  5  (a  cupboard),  electrical  apparatus,  made 
mostly  by  the  boys  themselves ;  No.  6,  a  collection 
of  botanical  specimens,  dried  and  mounted  on  card- 
board, illustrating  most  of  the  natural  orders  of 
plants. 

These  cases  fill  so  rapidly  with  specimens  brought 
by  the  boys,  that  I  have  now  in  one  of  the  school 
cellars  large  boxes  full  of  objects  waiting  space  to  be 
exhibited.  Thus  much  for  the  museum.  Now  for 
the  teachers.  This  is,  I  fear,  a  more  serious  difficulty 
than  the  museum.  The  so-called  '  training  colleges ' 
turn  out  students  rather  than  educators.  I  have  met 
with  very  few  assistants  who  could  give  a  really  good 
object  lesson.  Their  usual  manner  is  dry  and  mecha- 
nical A  few  years  ago,  an  assistant  newly  engaged 
in  my  school  had  to  give  an  object  lesson.  He 
chose  as  his  subject  *  Coal.'  After  the  lesson,  I  went 
into  his  classroom  and  asked  him  if  he  had  given 
the  lesson.  '  Yes,'  said  he,  '  there  it  is,'  pointing  to 
the  black-board,  where  there  certainly  was  a  remark- 
ably neat  arrangement  of  '  notes.'  '  But,'  said  I, 
'  I  wanted  it  there^'  pointing  to  the  boys.  I  then 
took  a  piece  of  coal  in  one  hand,  and  a  piece  of 
granite  in  the  other;  holding  them  up  before  the 
boys,  I  asked  in  what  respect  the  coal  differed  from 
the  granite.  The  answer  sure  enough  was  the  first 
of  the  '  notes,'  namely,  '  Coal  is  an  opaque,  black 
substance.'  I  almost  laughed  outright.  Calling  the 
teacher  on  one  side,  I  told  him  that  I  was,  that  same 
evening,  to  give  a  geological  lesson  on  the  '  Post- 
tertiary'  formation,  and  should  have  occasion  to 
describe  that  huge  fossil  elephant  the  'mammoth.' 
'But,'  said  I,  'what  would  you  think  if  I  began 
thus :  "  Ladies  and  gentlemen,  the  mammoth,  we 
have  every  reason  for  believing,  was  an  enormous 
pachydermatous  creature,  that  you  couldn't  see 
through,  it  was  opaque  "  ? ' 

However,  if  the  school  has  the  museum,  and  the 
good  fortune  to  secure  such  capital  assistants  as  I 
have  at  present,  there  is  no  reason  why  there  should 
not  be  a  good  system  of  object  lessons,  which  will 
not  only  earn  the  extra  grant  of  £$  per  annum  that 
the  Board  has  recently  decided  to  give,  but  also  the 
future  gratitude  of  boys  who,  in  their  life-work,  will 
find  that  the  common   sense,  thoughtfulness,  and 
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powers  of  observation  that  have  been  developed  by 
such  teaching,  are  the  most  powerful  means  in  then: 
possession  for  raising  them  above  their  fellows.  It 
is  my  usual  plan  to  arrange  a  *  scheme '  or  *  table ' 
for  object-lesson  subjects  for  each  Standard  of  the 
school,  including  even  the  First  Standard.  In  my 
next  article,  I  will  lay  before  my  readers  the  plan 
now  in  use. 

(To  he  continutd,) 


Science  anH  ^rt  department. 

SOLUTIONS  TO  SCIENCE  PAPERS  IN 
MATHEMATICS. 

BY  W.  T.  KNIGHT,  F.S.SC,  LONDON, 

Science  Teacher,  formerly  Mathematical  Master  at  New  College^ 
Soitthsea  ;  Author  if  *  Algebraic  Factors,  hotv  to  find  thetn 
and  hotv  to  use  them; '  '  Solutions  to  Science  Papers  in  Mathe" 
matics,  etc. 

Stages  I.  and  II.,  1880. 

AT  the  examination  in  Mathematics,  Stages  I.  and 
II.,  held  in  connection  with  the  Science  and  Art 
Department,  South  Kensington,  April  26,  1880,  9333 
candidates  presented  themselves  in  the  First  Stage, 
and  1433  in  the  Second  Stage.     The  results  were  as 

follows : — 

1st  Class.  2d  Class.  Failed. 

First  Stage,  1945  3880  3508 

Second  Stage,        150  714  569 

Three  hours  were  allowed  for  each  paper,  and 
the  number  of  marks  assigned  to  each  question  was 
given  in  brackets.  In  each  stage  the  paper  was 
divided  into  three  sections,  and  in  order  to  pass,  it 
was  necessary  to  obtain  marks  in  every  section. 
Candidates  were  not  allowed  to  answer  more  than 
three  questions  in  any  one  section,  and  not  more 
than  eight  questions  altogether. 

STAGE  I. 
Section  I.— Arithmetic. 

1.  Divide  285651  by  77,  using  only  short  division. 
Obtain  the  remainder  correctly,  and  explain  briefly 
how  you  obtain  it.  (6) 

11)285651 

7Li5968 +  3  1-8  remainder. 


V 


3709  +  5 
Multiply  the  last  remainder  by  the  first  divisor, 

and  add  in  the  first  remainder.  The  first  remainder 
3  is  really  y\,  and  when  we  obtain  the  second 
remainder  5,  we  have  to  divide  5y\  by  7.  Now 
5tt  =  ii  0^^  numerator  being  obtained  by  multiply- 
ing 5  by  II  and  adding  3),  and  if  ■^7=  "*>  ^  above. 

2.  What  interest  per  cent  does  a  man  get  for  his 
money  by  investing  in  the  three  per  cents  at  90? 
How  much  must  he  invest  to  give  him  an  income  of 
^1153  a  year?  (6) 

(a)  Interest  on  90  =  3 ; 

„        „  ioo  =  ^»5X  100  =  3 J.  Ans.  {a), 

(b)  Sum  invested  to  produce  3  =  90 ; 

n  »  „  I,    1153  =  30x1153 

=  ;6  34590.  Ans.  {p\ 

3.  Add  together  ^  of  a  guinea,  ^  of  a  half-crown, 
i/y  shillings,  and  J  of  a  penny,  and  reduce  the 
whole  to  a  decimal  fraction  of  a  pound.  (8) 


4.  A  man  owes  three  bills,  of  which  one  could  be 
paid  by  a  certain  number  of  florins,  another  by  twice 
that  number  of  half-crowns,  and  the  third  by  six  times 
that  number  of  shillings.  The  bills  amount  in  all  to 
^7,  3s.     What  are  the  several  amounts?  (12) 

I  florin  +  2  half-crowns  +  6  shillings  s=  13s, 
and  ^7,  3s.  -ri3S.  =  ii. 

Hence  ist  bill « 11  florins  =1  20 
2d  bill  =  22  half-crowns  =  215  o 
3d  bill  =  66  shillings      =360 

5.  Copper  weighs  550  lbs.,  and  tin  462  lbs.  to  the 
cubic  foot.  What  will  be  the  weight  of  a  cubic  foot 
of  a  mixture  of  6  parts  copper  to  5  parts  tin  ?    (12) 

There  are  11  parts  in  all ; 

lbs. 
.  •.  weight  of  copper  =»  ^^  x  550  =  300 

tin  =  ^  X  462  »  2x0 


\y 


» 


Items: — us. 
I5S.-;^7S- 


8d.,  2S.  ijd.,  IS.   25d.,  Jd.     Total, 


Hence  weight  of  mixture  =510.  Ans. 

6.  A  plate  of  metal  is  106*58  in.  long,  14*6  in. 
wide,  and  2  in.  thick.  Supposing  it  to  be  melted, 
and  cast  into  an  exact  cub^  what  would  be  the  edge 
of  the  cube?  (12) 

Volume  of  metal  =  106*58  x  i4'6x  2  =  3112*136  c. 
mches ;  

. * .  ^%^  of  cube  =  V3 II 2 *i36  =  14*6  inches. 

Section  XL — Geometry. 

7.  If  two  triangles  have  two  sides  of  the  one  equal 
to  two  sides  of  the  other,  each  to  each,  and  have 
likewise  their  bases  equal,  show  that  the  angle  con- 
tained by  the  two  sides  of  the  one  triangle  is  equal 
to  that  contained  by  the  two  sides  of  the  other.  (6) 

Euclid  I.  8. 

8.  If  a  quadrilateral  figure  is  divided  into  two 
isosceles  triangles  by  one  diagonal,  show  that  the 
diagonals  are  at  right  angles  to  each  other.  (8) 

Let  the  quadrilateral  figure  ABCD 
be  divided  into  two  isosceles  tri- 
angles ABC,  ADC  by  the  diagonal 
AC.  Join  BD,  cutting  AC  in  E. 
Then  in  the  triangles  ABD,  CBD 
we  have  AB,  BD  equal  to  CB,  BD  each  to  each,  and 
the  base  AD  equal  to  the  base  CD;  therefore  the 
angle  ABD  is  equal  to  the  angle  CBD  (i.  8).  Again^ 
in  the  triangles  ABE,  CBE,  the  sides  AB,  BE  are 
equal  to  CB,  BE  each  to  each,  and  the  included 
angles  ABE,  CBE  have  been  proved  equal ;  therefore 
(i.  4)  the  angles  BEA  and  BEC  are  equal,  conse- 
quently they  are  right  angles. 


9.  Two  circles  have  the  same  centre  C 
points  A,  B  are  taken  on  one 
circle,  and  two  points  P,  Q  on 
the  other,  so  that  the  angles 
ACP  and  BCQ  are  equal. 
Show  that  the  triangles  ACP, 
BCQ  are  equal  in  all  respects. 

(10) 

Since  C  is  the  centre  of  each 


Two 
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circle,  we  have  AC,  CP  equal  to  BC,  CQ  each  to 
each,  also  the  angle  ACP  is  equal  to  BCQ,  hence 
(i.  4)  the  triangles  are  equal  in  all  respects. 

10.  Prove  that  triangles  on  equal  bases  and  between 
the  same  parallels  are  equal. 

A  BCD  is  a  parallelogram,  of  which  AB  and  AD 
are  adjacent  sides.  On  AB,  AP  is  cut  off  equal  to 
one-third  of  AB,  and  on  AD,  AQ  is  cut  off  equal  to 
one-third  of  AD ;  show  that  the  straight  lines  joining 
CP  and  CQ  divide  the  parallelogram  into  three  equal 
parts.  (12) 

(r)  Euclid  I.  38. 

(2)  Draw  PM  parallel  to  AD.  Now  the  triangle 
PBC  is  half  the  parallelogram  PMCB,  which  is  two- 
thirds  of  ABCD.  Hence  PBC  is  one-third  of  ABCD. 
Similarly  QDC  is  one-third  of  ABCD.  Consequently 
the  remainder  QAPC  is  also  one-third  of  ABCD. 

11.  Show  how  to  construct  a  rectangle  equal  to  a 
given  rectilineal  figure  having  five  sides.  (13) 

Let  ABCDE  be  the  given  figure;  join  AC,  CE. 
Make  a  parallelogram  FGHK  equal  to  ABC,  and 
haviiig  FGH  a  right  angle ;  to  KH  apply  a  parallelo- 
gram KHML  equal  to  ACE,  and  having  KHM  a 
right  angle;  to  I.M  apply  a  parallelogram  LMPN 
equal  to  ECD,  and  having  LMP  a  right  angle. 
FGPN  is  the  rectangle  required.     Prove  as  in  Euclid 

12.  ABC  is  an  isosceles  triangle  whose  equal  sides 
are  AB  and  AC ;  produce  AB  to  D,  so  that  BD  may 
equal  BC,  and  join  DC.  Show  that  the  angle  ACD 
is  three  times  the  angle  ADC.  (13) 

ACD  is  made  up  of  ACB  and  BCD ;  but  ACB  or 
ABC  is  equal  to  BDC  and  BCD  (i.  32),  and  BCD  is 
equal  to  BDC  (i.  5).  Hence  ACD  is  equal  to  three 
times  ADC. 


(X2) 

(6) 
(6) 


(6) 


Section  III.— Algebra. 

13.  Find  the  value,  when  .^^  =  5,  andj^  =  3  of 

3^  -  ^^y  4-  tx^y^  —  5^^  +  2^ 

2X^  —  ^x'^y  4-  6x^y^  -  4xj^  +y^' 
The  expression 

_  {x  -yY  -  xy^  4-y  ^  (x  -yY  -  (x  '-y)y^ 

{x  -yY  +  Jc*  —  x^y     {x  —yY  +  (x  -y)x^ 
_(jc-y)8->^  _  8-27  ^      I 
(•^-J')^  +  ^  "8+125""      7' 

The  same  result  is  obtainable  by  merely  substituting 
the  given  values  and  reducing. 

14.  Multiply  a^  -  x^  by  a^  -  x^,  and  divide  the  pro- 
duct by  (^ar  -  .r)2.  (8) 

Answers  : — a^  -  a^x^  -  a^x^  +  x^, 
(^  +  2c^x  +  2ax'^  +  x^. 

15.  Simplify  (a-h)  {p-\-c)  (^+«)  +  (^-r)  (^+^x) 
{a-\-b)'\'{c—a)  (a+d)  (d+c),  and  find  its  value  when 
ff=i,  3  =  3,  and  c=  —2.  (10) 

Removing  the  various  brackets  by  multiplication, 
and  collecting  terms,  the  expression  becomes 

=  (tf  -b)  {a-c)  (b-c)^  -2x3x5=  -30. 


16.  Solve  the  equations : — 
(a)  7(^  +  i)-5^J-+i^)  =  4. 

{b)  o-5x  +  o-o7^  =  o'93  \ 

0*03^:  —  o  •4y  =  ©'46  j 
{a)  Removing  brackets, 

7     ? 
3     3 

/>.  5;r  +  ?  =  4, 

I  2 

5^  =  3-;  x^-. 

..3  3 

{b)  Moving  the  decimal  points  two  places  to  the 

right  throughout, 

50^  +  77  =  93,      •        .         (i) 

3^- 40^  =  46;      .        .         (2) 
whence  in  the  usual  way,  x=2^y=  -  i. 

17.  The  rent  of  a  shop  is  two-sevenths  of  the  rent 
of  the  whole  house  of  which  it  is  a  part.  Being 
separately  rated,  its  occupier  pays  ^10,  15s.  od.  a 
year  less  in  rates  than  the  occupier  of  the  rest  of  the 
house.  The  rates  are  3s.  7d.  in  the  pound.  What 
is  the  rent  of  the  whole  house  ?  (14) 

Let  X  =  rent  of  the  whole  house  in  pounds. 
Now    difference    between  the  rates  of  the    two 
occupiers  =  y  - 1,  or  f  of  the  whole  rates. 
Thus,  by  question, 

8  X  -3 — Z_j  X  ;i;  =  loj ;  whence  x  =  ^£^140. 
^     20s.  od.  *  '^ 

18.  Find,  as  a  fraction  in  its  lowest  terms,  the 
value  of -^; s-i = J^ .    (12) 


X^-^X^-  150^+25       0(^-^*lX^+^X-2$ 

^ - 3^^ -  15-^+25  =  {x^'\-2x -  5)  (^ -  5) ; 
^+  7^'^  +  5^^  -  25  =  (x«+  2x -  5)  (.1:  +  5). 
Hence  the  fraction  required  is 


(Ar2+2^-5)(^-5)  (^  +  5)     {x^'^2x-s){x^-2sy 

STAGE  II. 

A  table  of  logarithms  must  tiot  be  used  in  working 
this  paper.  All  the  logarithms  needed  will  be  found 
in  the  accompanying  table  : — 

log  2 3010300 

3   4771213 

4   6020600 

7   8450980 

9  9542425 

II 0413927 

34608 5391765 

34609 891 

38712 5878456 

47162 6735922 

47163 6014 

62219 7939230 

L  sin  9*36'.  .  .  9'222ii47 

35**  15'  •  •  •  97612851 
51'  27'  .  .  .  9*8932426 

L  tan  29'  44'  .  .  .  97567587 

29'  45'  .  .  .  70520 

52*  7'  .  .  .  0-1090139 

52*  8'  .  .  .  2746 
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Section  A.— Arithmetic  and  Algebra. 

21.  Assuming  that  a  franc  is  worth  9*504  pence, 
and  a  hard  dollar  50*49  pence ;  what  is  the  smallest 
sum  in  francs  that  can  be  exactly  paid  in  hard 
dollars?  (16) 

9-504  =  9524^  1188  ^^  5o-49  =  S?4?. 

1000  125  ^  -^^  JQQ 

Now  to  find  the  l.  c.  m.  of  two  fractions  we  must 
take  the  l.  c  m.  of  their  numerators,  and  the  G.  c.  m. 

of  their  denominators ;  thus  the  l.  c.  m.  of  i— 5,  and 

201  6  "^ 

££z2=^^'9   =807-84,  which" is  consequently  the  re- 
100        25  ^        / 

quired  sum  in  pence.  Thus  the  number  of  francs 
^  807 -84  -t-  9-504  =  85.  Ans.  (This  is  also  equivalent 
to  16  hard  dollars.) 

22.  Show  how  to  find  the  square  root  of  a  vulgar 
fraction,  so  as  to  make  sure  of  obtaining  it  in  a  finite 
form,  if  it  has  one.  Ascertain  whether  the  square 
roots  of  the  following  fractions  are  finite  or  not : 

343    14641   329     99  /,ov 

1 183      243       81     1331  ^     ' 

Multiply  or  divide  both  numerator  and  denominator 
by  some  number  which  will  render  one  of  them 
a  complete  square ;  then,  if  the  other  be  also  a 
complete  square,  the  root  has  a  finite  form,  and  not 

otherwise.     Thus,  if  -  be  the  fraction,  and  am  be  a 

o 

complete  square,   say   s\   multiply  numerator    and 

denominator  by  in ;  then  ?  =  ?^'  =  i_.     Now  plainly 

o     dm     bm  ^ 

if  hm  be  a  complete  square,  the  root  is  finite ;  but  if 

not,  it  cannot  be  expressed  in  a  finite  form. 

Examples  :   ^-~~  —  —  ?-  =  -?—  ; 
^         I 183     169     132' 

14641^ 43923^43923  .  329^329. 

'  81     o2  ' 


243 


729      27^ 

99  _  9  ^^ 
1331  121 


11-^ 


i  hus  ^4>-  ^"^  -^  h'^^ve  finite  square  roots  :  the 
1183  1331  ^ 

others  have  not. 

23.  Solve  two  of  the  following  sets  of  equations  : — 

{p)x^ry=^,o^^f^\li,  (10) 

(c)  xy  +  ^(.T  +>')  =  1 1 y2xyj-  J{x  +  J')  =13.   (10) 
(<7)^Multiplying  by   s/x^  +  a^ : 

a 

For  Jx^  +  a-  wTiioy ;  then y--       -     y-h-^o, 

U  ay^  -  {b^  -  a^)y  -  ab^  =  o. 
Factorizing,  (ay  -b^){y-\-a)  =  o, 
- ^2 

whence  s/x^-  +  a'  =  —  or  -a, 

a 

Thus  .r^  +  ^^  =  ^-!  or  a\ 

a^ 

►r-  =  --^^-  or  o; 
a^ 

,   J¥^~a^ 
.  -.  X  =:  ± r.  or  o. 

a 


(b)  Since  *  +>' «  7.  ^  +/  +  ^xyix  -hy) «  343, 
«>.  X!^  +>^  +  2  ixy  =3  343 
but;c*+>'*  =133 


-.   2IJf>'=2IO,:9'=IO,J'  = 


10 


10 


Hence  j:  +  —  =  7,  i>.  x^-  7Jt:+io  =  o. 

X 

Factorizing,  (^  -  5)  (^  -  2)  =  o; .-.  ^  =  5  or  2,y=  2  or  5. 
(c)  Adding  the  equations,  ^xy  =  24,  ^^  =  8,  y  =  ?. 

X 

Multiplying  the  first  equation  by  2,  and  subtracting: — 
3  Vj;+^  =  9,  Vi+j|'  =  3»^+J'=9» 

/>.  ^  +  -  =  9,  or  ;c^-9Ji:  +  8  =  o. 

X  ^ 

Factorizing,  (^  -  8)  (^  -  i)  =  o,  ;c  =  8  or  i,  ^  =  i  or  8. 

24.  ^Vhat  is  the  least  integral  multiplier  which  will 
make  i7^-68jf*^+io2;c3y  _  58x^+1 7jcy*  a  com- 
plete cube  ?  (20) 

The  expression  =  i'ja(x^-  ^y  +  (ix^y^  -  ^y^  +y) 

^i*lx[x^yY. 

Hence  the  multiplier  ^I'^x^x  -y\^=2%^\x  -y^\ 

25.  A  rectangular  plot  of  ground  measures  42 
acres,  and  its  diagonal  is  1 243  yards  long.  What  are 
its  sides?  /22) 

Let  Xy  y  be  the  sides ;  then  ^j/  =  42  x  4840 
=  203280  sq.  yds.  and  Vjc^  +^2  =  1243. 
Hence  .r^+^s—  1545049 
2:cy=  406560 
Adding,  x^-\-2xy'\'y^^  1951609,  x-\-y^  1397. 
Subtracting,  ^2  -  2xy  +y8  ==  ,  138489,  x-y^  1067. 
Hence  a- =  1232  yards,  j^=  165  yards. 

26.  Two  boys  start  at  the  same  instant  from  the 
same  comer  of  a  square,  the  length  of  one  of  whose 
sides  is  200  yards,  and  they  run  round  it  in  opposite 
directions  :  one  (A)  runs  at  the  rate  of  100  yards  in 
15  seconds,  and  loses  two  seconds  in  turning  a  comer ; 
the  other  (B)  mns  at  the  rate  of  100  yards  in  16 
seconds,  and  loses  bne  second  in  turning  a  comer. 
Where  do  they  meet?  (26) 

Let  X  =  number  of  seconds  before  they  meet. 

Now  A,  who  runs  faster  than  B,  turns  two  comers, 
and  loses  4  seconds, .-.  he  actually  runs  for  (^^-4) 
seconds ;  while  B,  who  turns  one  corner  and  loses  i 
second,  runs  for  (^  -  i)  seconds.  Also  they  together 
accomplish  800  yards. 


100 


Hence  {x  -  4)  '^.  +  {x-i)l^^  800, 

15  16 

whence  :r=:  1999 

31 

Hence  distance  travelled  by  A 

^/i999_    y^o^   ^^ 

from  which  it  appears  that  they  meet  3-^  yards  past 

31 
A*s  second  corner. 


Section  B.— Geometry. 

27.  Through  the  comers  of  a  quadrilateral  figure 
straight  lines  are  drawn  parallel  to  its  diagonals. 
Show  that  the  quadrilateral  they  form  is  double  of 
the  original  quadrilateral.  (i6) 
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Let  ABCD  be  a  quadrilateral,  and  AC,  BD  its 
diagonals.  Through  A,  C  draw  £H,  FG  respectively 
paiallel  to  BD,  and  through  B,  D  draw  £F,  HG 
respectively  parallel  to  AC.  Then  the  resulting 
quadrilateral  £FGH  is  made  up  of  two  parallelograms 
ED,  DF,  which  are  respectively  double  of  the  triangles 
ABD,  BCD.  (i.  41) 

28.  Find  that  point  in  the  circumference  of  a 
circle  which  is  nearest  to  a  given  point  within  the 
circle.  What  is  the  locus  of  a  point  whose  least  dis- 
tance from  the  circumference  of  a  given  circle  is 
constant?  (16) 

Let  O  be  the  centre  of  the  given  circle,  and  P  the 
given  point  within  it.  Draw  through  P  the  diameter 
BPOC ;  then,  by  £ua  iii.  7,  PC  is  the  greatest  and 
PB  the  least  of  all  straight  lines  from  P  to  the  circum- 
ference. From  this  it  is  manifest  that  the  required 
locus  is  a  circle  whose  centre  is  O. 

29.  On  the  same  straight  line,  and  on  the  same 
side  of  it,  there  cannot  be  two  similar  segments  of 
circles  not  coinciding  with  each  other.  (18) 

Euclid  in.  23. 

30.  Let  two  equal  parallelograms  ABCD  and 
AEFG,  with  their  angles  at  A  equal,  be  superposed 
so  that  the  sides  about  A  shall  be  upon  one  another ; 
then  the  points  of  meeting  of  the  sides  BC,  FG,  and 
of  CD,  EF  (produced  if  necessary),  shall  be  in  one 
right  line  with  A  (26) 

Place  the  parallelograms  as 
-fi-^^     directed,  and  let  BC,  GF  (pro- 
duced)  meet  in   H,   and  CD, 
EF    in   K.    Join    AK,   KH; 

7  f^K/         '^^y  ^^^^  ^^  ^  ^^^  straight 

-^ cLii         line.     For  if  not,  produce  AK 

to  meet  CH,  or  CH  produced 
in  L,  and  through  L  draw  LMN  parallel  to 
AR  Now  ABLN  is  a  parallelogram  of  which  the 
diagonal  is  AL,  .'.  the  complements  BK,  KN  are 
equal  But  since  ABCD  is  equal  to  AEFG  and 
ED  is  common,  the  remainders  BK,  KG  are  equaL 
Thus  KN  is  equal  to  KG,  which  is  impossible. 
Hence  KH  must  be  in  a  straight  line  with  AK. 

31.  If  two  circles  intersect,  prove  that  the  line 
joining  the  points  of  intersection  is  perpendicular  to 
the  line  joining  the  centres.  From  any  point  of  the 
line  joining  the  points  of  intersection  produced,  four 
equal  tangents  can  be  drawn  to  the  two  circles.     (24) 

(1)  Let  the  circles  ABC,  ABD  cut  each  other  in 
A,  B.  Let  E  be  the  centre  of  ABC  and  F  the  centre 
of  ABD,  and  let  the  straight  lines  AB,  EF,  cut  each 
other  in  G.  Join  EA,  EB,  FA,  FB.  Then,  by 
Question  8,  Stage  I.,  AB  is  perpendicular  to  EF. 

(2)  Produce  BA  to  any  point  H,  on  EH  as 
diameter  construct  a  circle,  cutting  ABC  in  K,  L| 
and  join  HK,  HL.  Then  HK,  HL  are  tangents  to 
ABC  In  the  same  way  two  tangents  may  be  drawn 
from  H  to  ABD,  and,  since  the  square  on  each  of 
them  is  equal  to  the  rectangle  BH,  HA,  they  are  all 
four  equal. 

32.  If  two  straight  lines  fixed  relatively  to  each 
other  intersect  in  the  point  P,  and  if  they  move  in 
such  a  manner  that  each  always  passes  through  a 
fix^d  point,  show  that  the  locus  of  P  is  a  circle. 

VOL*  L 


Explain  how  the  motion  must  take  place,  if  P  is  to 
describe  the  whole  circumference.  (26) 

Draw  any  two  straight  lines  cutting  in  P,  and  take 
fixed  points  Q  in  one  line  and  R  in  the  other.  Join 
QR,  and  describe  a  circle  passing  through  P,  Q,  R- 
Now,  since  the  angle  QPR  is  constant,  it  is  obvious 
that  the  locus  of  P  is  the  arc  of  a  segment  whose 
chord  is  QR  Also,  in  order  that  P  may  describe 
the  whole  circumference  of  the  circle,  it  is  necessary 
that  if  one  line  slide  along  the  point  R  in  one  direc- 
tion, the  other  must  slide  along  Q  in  the  opposite 
direction.  If  this  be  the  case,  PQ  will  increase,  and 
PR  decrease,  till  P  coincides  with  R,  after  which  P 
will  traverse  the  other  arc  of  the  circle,  and  PR  will 
increase  while  PQ  decreases  until  P  coincides 
with  Q. 

Section  C— Trigonometry. 

33.  Why  is*  the  logarithm  of  the  product  of  two 
numbers  equal  to  the  sum  of  the  logarithms  of  the 
numbers  ?  What  is  the  logarithm  of  the  fifth  root  of 
yJr?   What  is  the  fifth  root  itself  ?  (20) 

(i)  Because  the  product  of  two  powers  of  a  quan- 
tity is  found  by  adding  the  indices  of  the  powers. 
Thus,  if  »f  =a*  and  «»a*,  then  mn^cf^^;  .\  log.w« 
«  *  +  J' = log^m  +  log,«. 

(2)  log  jp  =  log  (Tr&T7)^«Y0og  7  -log  300) 
«30og7-log3-2) 

«i-3679767„-. 6735953.  Ans.  (2). 

But  log  •47162  =  i'6735922. 

Difference «  31. 

But  difference  for  i  ==92,  and  fJ-=»  -337  nearly. 
Thus  X-  '47162337.  Ans.  (3). 

34.  Find  in  degrees  and  decimals,  an  arc  equal 
in  length  to  the  radius,  assuming  that  the  ratio  of  the 
circumference  of  a  circle  to  its  diameter  is  355  :  113. 
By  how  much  does  the  length  of  arc,  thus  found, 
differ  from  that  given  by  assuming  the  ratio  to  be 
22  :  7,  and  in  which  direction?  (20) 

First:  arc  =  J  x  ^JJx  36o"  =  57-29577. 

Second:  sltc^^x-^^  x 360' =» 57*27272. 

Thus  the  first  result  is  '02  305  degrees  greater  than 
the  second,  and  it  is  nearer  to  the  true  result  than 
the  second. 

35.  On  an  open  plain  there  is  a  distant  tower  (P) 
in  the  prolongation  of  a  straight  piece  of  road,  and 
another  distant  point  (Q)  to  the  left  of  an  observer 
looking  towards  P.  He  finds  that  PQ  subtends  an 
angle  of  35*  15' ;  but  when  he  has  gone  a  mile  along 
the  road  towards  P,  the  angle  is  44*  51'.  Calculate 
the  distance  of  Q  from  the  point  at  which  the  second 
angle  was  observed.  (24) 

To  draw  the  necessary  figure  take  an  acute-angled 
triangle  APQ,  in  AP  take  a  point  B  and  join  BQ. 
Then  AB=  i  mile;  QAP  =  35*  15',  QBP  =  44'  51'- 

Now  ^  =  silQAB  ^  sinjs^s: . 
AB     sin  AQB    sin    9'  36' ' 
.-.  logQB  =  Lsin  35'  15' -L  sin  9'  36'+ log  i 

=  •5391704 
Now  log  3*4608=  -5391765 
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Difference    = 
But  difference  for  i 

.*.  QB- 3*46075  miles. 


126,  and  —  -  -  '5  nearly ; 
126 
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.  36.  The  sides  of  a  rectangle  are  4  and  7.  What  is 
the  angle  between  the  diagonals,  to  the  nearest 
second?  (24) 

Let  ABCD  be  the  rectangle,  and  let  its  diagonals 
intersect  in  £.  Then  the  angle  DEC  is  double  of 
EAD.     But  tan  EAD  =  |. 

Hence  L  tan  EAD  =  lo  +  log  4  -  log  7  =  97569620 

Now  L  tan  29"  44' =  97567587 

Difference  =  2033 

But  difference   for    i'=2Q33,   and    ^^^  of  60 

2933 
=  41 '58.  .  . 

Hence    EAD  =  29'    44'      41  "-58.  .  .  and     DEC 

=  59*  29'  23*  about 

37.  Define  the  tangent  of  an  angle  less  than  90"* ; 
extend  the  definition  when  the  angle  has  any  magni- 
tude less  than  four  right  angles ;  trace  the  variations 
in  magnitude  and  sign  when  the  angle  increases  from 
zero  to  four  right  angles.  If  tan  0  =>  7,  find  (i)  log  tan 
B\  (2)  0  in  degrees,  minutes,  and  seconds,  the  angle 
being  supposed  less  than  a  right  angle ;  (3)  log  co- 
tan  ^.  (26) 

{a)  Let  POM  be  a  right-angled  triangle,  having  the 

right  angle  PMO.     Then  the  ratio  ^  is  called  the 

OM 

tangent  of  the  angle  POM. 

{p)  Let  a  straight  line  starting  from  the  initial 

position  OA  revolve  round  the  point  O,  stopping  in 

any  position  OP.    In  OP  take  a  point  P,  and  drop 

PM  perpendicular  to  OA,  or  OA  produced,   thus 

forming  a    right-angled    triangle   POM.     Then,  as 

PM 
before,  the  ratio  -p-^j^  is  called  the    tangent  of  the 

OM 

angle  POM. 

(r)  With  any  straight  line  AA'  as  diameter,  and  O 

as  centre,  describe  a  circle.     In  the  circumference 

take  any  point  P,  join  OP,  and  draw  PM  perpendi- 

PM 
cular  to  AA';  then  tan  POM  =  ^.     Let  r  be  the 

OM 

radius  of  the  circle.     Then  : — 

As  the  angle  increases  from  o^  to  90"*, 

PM  increases  from  o  to  r  and  is  positive, 
OM  decreases     „  r  „  o     „        „ 
.-.  tan  POM  increases  „  o  „  00     „        „ 
As  the  angle  increases  from  90*  to  180*, 

PM  decreases  from  r  to  o  and  is  positive, 
OM  increases    „    o  „  r  „        negative ; 
.*.  tan  POM  decreases,,    00  „  o    „         „ 
As  the  angle  increases  from  180'  to  270% 

PM  increases  from  o  to  r  and  is  negative, 
OM  decreases    „    r  „  o     „        „ 
.*.  tan  POM  increases  „    o  „  00     „      positive. 
As  the  angle  increases  from  270°  to  360', 

PM  decreases  from  r  to  o  and  is  negative, 
OM  increases     „    o  „  r     „       positive ; 
.'.  tan  POM  decreases,,    00  „  o      „       negative. 
(i)  tan  tf=y ;  .*.  log  tan  ^  =  log  9 -log  7= '1091445, 

and  L  tan  0  =  10-1091445 
{€)       But  L  tan  52*  7'=  102090139 
Difference  =  ^306 

But  difference  for  i'  =  26o7,  and  ijg|  =  i  nearly. 

Thus  0  =  52°  7' 30V 

(/)  log  cot  6  « log  ^-^  -  -  log  tan    ; 

.'.  L  cot  0=10 -•1091445  =  9*8908555. 


38.  Calculate  the  number  of  square  miles  in  a 
triangle  whose  sides  are  1 1  and  9  miles  long  respec- 
tively, and  contain  an  angle  of  51^  27'.  What  b  the 
length  of  a  side  of  the  square  whose  area  equals  that 
of  the  triangle  ?  (26) 

(i)  Area  =  ^a^  sinC,wheretf=  ii,  ^  =  9,0  =  51*  27'; 

.'.  logarea  =  log 1 1  +  logg  +  L sin  5 1* 27'  -  10  -  log  2 
=  1-5878478. 

Now  log  38712  =  1-5878456,  and,  as  the  tabular 
difference  is  not  given,  the  nearest  approximation  to 
the  area  which  we  can  obtain  is  38*712  square  miles. 

(2)  Let  i  =  side  of  square,  then  f2  =  38-712. 

.-.  log  J  =  J  log  38-712=  -7939228,  and  the  nearest 
log  we  have  is  log  6*2219= -7939230;  hence  s 
=  6-2219  miles  nearly. 

Or  by  actual  calculation  \^38-7i 2  =  6*2219  nearly. 


'9  Ealft  about  l^anguafle  anli  Grammar/ 

BY    MARTIN    F.    TUPPER,    D.C.K,    F.R.S., 
Author  of  *  ProvcrbiaJ  Philosophy^  etc, 

WE  learn  by  teaching.  Take  a  clever  boy,  and 
try  to  explain  anything  to  him  :  answer  his 
questions  as  well  as  you  can  (albeit  to  ask  a  question 
is  far  other  and  more  easy  than  to  answer  it),  solve 
his  doubts  where  possible,  show  him  the  origin  of 
words  and  the  meaning  of  things,  investigate  reasons 
and  causes,  and  you  will  be  surprised  how,  by  such 
a  process,  you  have  cleared  your  own  conceptions  in 
the  matter.  A  man  will  never  rightly  understand 
Grammar,  for  instance,  till  he  has  talked  about  it,  and 
sifled  its  phrases  and  their  intention  with  eager  young 
scholars ;  and  as  there  would  seem  to  exist  very  few 
treatises  on  this  elementary  subject  (if  indeed  there 
are  any)  which  have  not  been  made  more  difficult 
from  obscurity  instead  of  being  easier  from  clearness, 
it  has  occurred  to  the  present  writer  to  set  down  a  few 
plain  explanations  of  common  grammatical  terms  far 
too  seldom  comprehended,  which  in  old  days  proved 
of  interest  and  value  to  his  own  young  circle,  with  the 
hope  that  they  may  help  other  teachers  and  please 
other  scholars. 

At  all  events,  and  with  whatever  faults  of  omission 
or  commission,  an  important  preliminary  lesson  in 
education  may  haply  thus  be  set  in  a  new  light ;  and 
so  far,  it  is  possible  that  our  younger  friends  at  all 
events  may  be  the  gainers.  Each  and  all  of  us  are 
bound  to  do  what  we  can  at  our  best  for  the  com- 
mon good,  and  should  not  be  deterred  from  any  kind 
effort  to  help  others  up  the  hill  of  knowledge,  either 
from  fear  of  a  very  possible  stumble  ourselves  (for  all 
elementary  teaching  should  be  at  once  deep  and 
clear,  simple  as  truth  always  is,  and  therefore  not  a 
little  difficult),  or  from  the  still  more  unworthy  appre- 
hension that  we  may  be  lifling  our  young  flocks  all 
too  easily  to  fair  standing-places  on  the  mountain 
which  we  ourselves  have  hardly  won  heretofore  by 
hard  scrambling  over  the  rocks. 

For,  to  say  truth,  the  roads  to  every  kind  of  learn- 
ing are  now  much  easier  and  more  levelled  to  all 
capacities  than  they  were  in  the  old  rough  ways  of 
our  youth.  Science,  art,  and  literature  are  all  made 
more  attractive  now-a-days  than  of  yore.  Where  the 
fierce  old  pedagogue  used  to  wield  his  cruel  cane  over 
trembling  children,  who  could  no  more  answer  his 
hard  questions  than,  for  very  ignorance,  he  could  him- 
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self  but  for  the  open  book  before  him,  we  have  the 
conscientious — not  to  say  courteous — explainer  of 
any  difficulty,  full  of  patience  for  every  shortcoming. 
Where,  as  in  our  harsh  public  school-days,  parsons 
(who  had  missed  or  failed  in  their  own  vocation,  and, 
fortunately  for  congregations,  had  no  cure  of  souls) 
were  the  self-interested  and  self-appointed  masters 
and  ushers,  reverend  without  reverence,  and  too  often 
justly  hated  or  despised,  we  have  now  properly  trained 
and  certificated  teachers,  carefully  selected  for  their 
important  functions,  and  surrounded  by  pupils  who 
can  respect  them  for  their  knowledge  and  appreciate 
their  kindness.  Let  any  old  Carthusian — such  as  is 
the  present  writer — remember  his  juvenile  experiences 
of  learning  made  difficult  through  bad  teaching,  and 
let  him  join  the  sarcastic  Thackeray  in  denouncing 
Dr.  Birch.  Let  the  rising  generation  listen  to  the 
hardships  endured  by  their  fathers  and  grandfathers 
at  Winchester,  Westminster,  and  Eton,  and  rejoice 
thankfully  that  those  noble  institutions  have  survived 
to  repudiate  their  ancient  sins  against  the  young  once 
committed  to  their  past  novercal  cruelties,  and  to 
compensate  them  by  the  wisdoms  and  amenities  of  a 
modem  better  age. 

This  discursive  Talk  about  Grammar  (not  yet  begun, 
by  the  bye)  is  perhaps  preliminary  to  other  talks  about 
other  things  which  may  succeed  it,  and  has  no  higher 
ambition  than  to  explain  some  of  the  technical  diffi- 
culties which,  utterly  confusing  the  schoolboy  on  the 
threshold  of  learning,  somehow  never  come  to  be 
cleared  up  afterwards.  Now,  however,  in  the  interest 
of  such  explanations,  let  us  at  once  advance  from 
skirmishing  to  something  nearer  allied  to  systematic 
drill. 

•Talk'  is  an  old  word  meaning  anything  told, 
'  tale-like.'  To  know  the  origin  of  a  woid  is,  in  most 
cases,  the  best  way  to  understand  it  *  Language '  is 
derived  from  lingua^  the  I^tin  noun  or  name  for  a 
tongue.  Sailors  still  call  talking  Mingo,'  from  a 
Portuguese  word  some  of  them  picked  up  at  Lisbon, 
What  the  mind  thinks,  the  tongue  expresses.  Even 
the  lower  animals  have,  each  in  its  class  and  measure, 
their  languages  well  comprehensible  to  themselves 
and  their  masters  after  a  fashion:  parrots,  dogs, 
horses, — and  endless  anecdotes  about  our  so-called 
dumb  friends  illustrate  what  we  mean.  But  man,  and 
man  only,  has  the  privilege  of  clearly  speaking  out 
what  he  thinks,  and  of  thinking  about  what  he  has  to 
say.  It  has  pleased  Providence,  for  many  social  and 
moral  reasons,  that  the  language  of  the  human  race, 
originally  one,  should  become  multitudinously  diver- 
sified :  one  obvious  reason  being  that,  in  order  to 
people  the  globe  with  many  separate  societies,  those 
who  spoke  certain  variations  from  the  original  tongue 
should  segregate  and  crystallize  into  separate  nation- 
alities, and  not  all  be  concentrated  to  the  same  dull 
level  of  a  universal  centralization.  The  various  lan- 
guages of  the  world  were,  doubtless,  helped  to  their 
several  peculiarities  by  such  moulding  influences  as 
prevalent  heat,  or  continuous  cold,  quietly  stagnating 
peace,  or  the  haste  and  hurry  of  war,  and  so  forth. 
We  can  easily  perceive  how,  in  the  course  of  ages, 
the  common  speech  of  any  particular  country,  accord- 
ing to  its  climatic  and  social  circumstances,  would 
evolve  as  slow  and  sluggish,  full  as  it  were  of  frozen 
sounds,  guttural  or  throat-words,  and  long-drawn 
utterance,  instanced  by  Northern  speech ;  or  made  up 
of  rapid  and  fluent  vocalization,  as  in  the  case  of  the 


Tropical  South.  In  the  lapse  of  time,  these  variations 
of  speech  thus  adapted  to  particular  localities,  came 
to  be  fixed  as  the  special  tongue  of  such  and  such  a 
people,  which,  while  borrowing  and  interchanging 
continually  from  neighbouring  tribes,  would  gradually 
harden  into  a  greater  unlikeness  from  the  language  of 
other  distant  tribes  with  whom  they  held  no  inter- 
course. Thus,  then,  we  have  arrived  at  a  swift  but 
comprehensive  view  of  the  thousand  languages  of 
mankind.  Originally  one,  as  still  evidenced  by  simi- 
larity in  alphabets,  general  construction  of  Grammar, 
and  now  and  then  by  words  common  to  them  all,  the 
many  far-away  tongues  have  become  so  diverse  as  to 
seem,  at  the  extremes,  utterly  opposite ;  and  even  the 
more  neighbouring  tongues  are  so  unlike  to  each 
other  as  to  require  special  study  for  their  attainment 
before  any  native  can  converse  with  a  foreigner.  We 
learn  languages  in  order  to  hold  intercourse  with  men 
of  other  countries,  either  by  word  of  mouth  or  in 
writing,  for  kindly  communion  between  man  and  man 
is  the  great  end  of  all  civilisation.  Languages  which 
are  still  spoken  familiarly  among  nations  of  men  arc 
called  living  languages,  and  they  are  continually  grow- 
ing and  changing  like  other  living  things ;  for  instance, 
modem  English  has  accumulated  many  words  from 
other  tongues,  and  has  altered  many  of  its  own  since 
the  time  not  only  of  our  early  poet  Chaucer,  or  more 
ancient  Alfred,  but  even  of  King  James  :  witness  the 
terrible-looking  words  *  hell  *  and  *  damnation,'  which 
really  mean  only  *  hole '  or  *  hiding-place,'  and  *  damna- 
tion' (damnum^  Latin)  for  Moss'  or  'penalty.'  It  is 
very  much  to  cure  errors  in  our  current — that  is, 
living — language  of  Englishmen  such  as  these,  grown 
up  in  a  couple  of  centuries,  that  the  necessity,  if  Qot 
the  wisdom,  of  a  Biblical  revision  has  come  to  be 
generally  acknowledged. 

Languages  which  have  no  nations  now  in  existence 
numerically  to  speak  of  them,  are  called  dead  lan- 
guages :  they  do  not  change ;  they  are  crystallized  in 
manuscripts  and  books,  or  entombed  on  sculptured 
marbles.  The  Ninevite  tablets  are  covered  with  an 
obsolete  language,  only  just  breaking  the  chain  of 
death  through  the  wonderful  skill  and  acuteness  of 
modern  discoverers;  Egyptian  obelisks  also  have, 
recently  been  interpreted,  and  many  other  monuments 
of  hitherto  unknown  tongues,  Etmscan,  Phoenician j. 
arrow-  and  nail-headed,  and  the  like,  are  yielding  up 
their  secrets,  as  dead,  yet  speaking.  iBut  there  are  other 
languages  that  are  *dead,  yet  speaking,'  of  a  vaster 
and  wider  character,  —  principally  three,  Hebrew, 
Greek,  and  Latin, — which  also  are  styled  the  *  learned ' 
languages  as  enshrining  the  wisdom  of  the  wisest  in 
all  past  time,  and  the  '  classical '  because  so  exact  and 
well  ordered  as  to  resemble  the  ranks  of  a  fieet  of 
galleys  (classes)^  or  a  troop  of  horse  (classis) ;  hence 
also,  from  their  drilled  arrangement,  we  call  our  school- 
detachments  classes.  The  reasons  why  the  world 
takes  so  much  trouble  to  learn,  and  still  to  use,  these 
old  languages  are  many  and  various :  as  these  amongst 
others, — first,  the  Greek  and  Roman  writers — and  we 
need  scarcely  add  the  Hebrew,  above  all,  for  these 
constitute  the  holy  Jewish  Scriptures — composed  such 
admirable  books  in  every  variety  of  literature  as  to  be 
worth  our  pains  to  read  them  in  their  original  tongues ; 
secondly,  the  stmcture  of  the  languages  themselves  is 
of  such  a  beautiful  and  exact  fashion  as,  by  the  mere 
study  of  them,  to  educate  the  mind  and  improve  the 
taste;   thirdly,   every  living  tongue — and   our  own 
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above  all — is  so  mingled  and  incorporated  with  words 
from  the  dead  languages  as  not  to  be  well  compre- 
hensible without  some  knowledge  of  them ;  fourthly, 
seeing  that  the  learned  men  of  all  countries  know  at 
least  Latin  and  Greek,  it  follows  that  in  these  tongues 
we  can  converse  with  them,  and  understand  books 
fhus  written  by  them  in  the  phrases  of  antiquity ;  thus 
an  Englishman,  through  adequate  knowledge  of  his 
school-day  classics  (how  few  keep  them  up !),  can  hold 
intercourse  intelligently  with  the  scientific,  not  of 
Europe  alone,  as  Russians  or  Turks,  but  also  with  all 
Asia,  or  the  Bonzes  of  Buddha,  the  philosophers  of 
Confutze,  and  others,  the  learned  of  every  land; 
fifthly,  and  not  to  give  further  reasons,  he  that  has 
mastered  for  himself  the  classical  languages  already 
has  half  learned  many  another  civilised  tongue,  as 
Spanish,  Italian,  French,  and  their  allies,  so  that 
his  linguistic  education  may  well  be  considered  on 
a  solid  and  broad  foundation,  if  based  upon  the 
classics. 

Let  no  man,  therefore  (even  though  he  be  an 
ex-Chancellor,  and  now  a  recent  Peer  of  Parliament), 
despise  the  youthful  acquisition  of  this  generous  and 
ennobling  and  enlarging  sort  of  knowledge ;  in  fact,  it 
was  the  ladder  whereby  the  eminent  statesman  in 
question  raised  himself  to  the  top  of  the  wall  from 
which  he  so  ungratefully  kicked  it  in  a  too  well 
remembered  House  of  Commons  speech,  whereof, 
let  us  hope,  he  has  since  repented.  And  meanwhile, 
let  us  give  our  young  scholars  every  encouragement 
to  work  on  the  old  lines  of  Latin  and  Greek,  although 
they  may  wisely  add  to  such  knowledge  all  manner 
of  sciences  and  modem  tongues. 


<? 

i&ecent  Snsiiection  ^tusttons* 

[  The  Editor  respectfully  solicits  contributions — all  of  which  villi 
be  regarded  as  strictly  private— to  this  column.  For  obvious  reasons^ 
it  cannot  be  stated  in  which  district  the  questions  have  been  set."} 

Arithmetic. 

STANDARD  I. 

(i)  Add  together  eighteen,  eight  hundred  and  thirty- 
two,  six,  eighty-seven,  one  thousand,  and  three  hun- 
dred and  ninety.    Axis.  2333. 

^2)  From  nine  hundred  and  one  take  one  hundred 
ana  ninety-two.     Ans.  709. 

(3)  Take  two  tliousand  eight  hundred  and  ninety- 
six  from  nine  thousand  five  hundred  and  twelve. 
Ans.  6616. 

STANDARD  II. 

(i)  A  man  buys  seven  boxes  of  eggs,  each  box  con- 
taining nine  hundred  and  fifty.  He  finds  that  seventy- 
nine  eggs  are  broken,  how  many  has  he  to  sell? 
Ans.  6571. 

(2)  Divide  twenty-five  thousand  and  seventy-three 
by  nine.     Ans.  2785  +  8. 

(3)  Multiply  sixty-two  thousand  and  forty-eight  by 
nine  hundred  and  eight     Ans.  56339584. 

STANDARD  III. 

(i)  Divide  a  million  and  three  by  five  thousand 
three  hundred  and  eighty-seven;  then  multiply  the 
quotient  (adding  the  remainder)  by  three  thousand 
and  ninety.     Ans.  575058. 

(2)  From  ;£'i8ooo,  os.  9jd.  take  ;^8io,  os.  ii|d. 
Ans.  jCi7^^9y  19s.  9|d. 

(3)  Add  together  ;;£^5 29,  16s.  5jd.,  89  shillings,  52 


sixpences,  7  crowns,  39  farthings,  eleven  halfpence,  95 
pence  and  seventeen  fourpences.    Ans.  ;;^538,  is.  4d. 

STANDARD  IV. 

(i)  Multiply ;£'3 7, 18s.  11  Jd.  by  690.  Ans.  ;^26i84, 
IS.  3d. 

(2)  How  many  bottles  each  containing  a  pint  and 
a  half  can  you  fill  from  three  barrels  of  beer  ?  Ans.  576. 

(3)  Bring  5713607  ounces  to  tons.  Ans.  159  tons 
8  cwts.  I  qr.  16  lbs.  7  ozs. 

(4)  What  is  the  cost  of  3  tons  10  cwts.  at  a  farthing 
a  |x>und  ?    Ans.  ^^8,  3s.  4d. 

STANDARD  V. 

(i)  Find  the  rent  of  a  house  for  3  yrs.  7  months 
2  wks.  at  fifty  pounds  per  annum.     Ans.  ;^i8i,  5s. 

(2)  If  a  hundred  pounds  gain  five  pounds,  what 
will  nine  pounds  fifteen  shillings  gain  ?     Ans.  9s.  9d. 

(3)  Find  by  practice  the  price  of  913  chairs  at  ^2, 
16s.  lojd.  each.     Ans.  ;£^2596,  6s.  io|d. 

(4)  Make  out  in  proper  form  and  then  settle  the 
following  butcher's  bill : — 14  lbs.  beef  at  10 Jd.  per  lb., 
21^  lbs.  mutton  at  9d.  per  lb.,  6^  lbs.  lamb  at  ii|d. 
per  lb.,  and  half-a-dozen  kidneys  at  2s.  3d.  a  doz. 

Ans.  o  12 
o  16 
o  6 
o      I 


Total,  ^i  15    8f 

STANDARD  VI. 

(i)  How  many  men  in  12  days  will  do  the  work 
that  6  men  can  do  in  14  days?    Ans.  7  men. 

(2)  Simplify  |i^.    Ans.2i 

(3)  From  the  sum  of  4s.  3^d.  and  6s.  2|d.  take 
7s.  i^Tfd.     Ans.  3s.  4yjA' 

(4)  If  6*5  articles  cost  ;^i,  6s.,  what  will  7*125 
cost?    Ans.  ;^T,  8s.  6d. 

Ph3rsiology. 

(i)  In  what  parts  of  the  body  are  the  most  impor- 
tant organs  ? 

(2)  State  which  is  the  longest  bone  in  the  body. 

(3)  What  is  the  chest  called,  and  how  is  it  divided 
from  the  abdomen? 

(4)  What  is  the  function  of  the  liver? 

(5)  What  is  the  spleen  ? 
(6^  How  is  the  heart  divided  ? 
(7)  What  is  the  work  of  the  lungs? 
J8)  Why  is  tight-lacing  bad  for  girls  ? 
9)  Into  how  many  parts  is  man's  body  divided  ? 

(10)  What  is  the  sweet-bread? 

(11)  Explain  the  use  of  pancreatic  juice. 

(12)  What  tubes  convey  the  blood  to  and  from  the 
heart? 

Grstminar. 

STANDARD  IV. 

Parse : — No  excuse  of  thoughtfulness  will  clear  us 
from  the  wrong  and  sin  of  a  broken  promise. 

STANDARDS  V.  AND  VI. 

(i)  Analyse— (^)  To  keep  a  promise  is  a  duty  binding 
upon  men  of  all  ages,  ranks,  and  all  conditions  of  life. 
{b)  The  sailors  heard  through  the  murky  shroud 
Th,^  fog-bell  sounding  its  warning  loud. 

(2)  Parse  fully  the  words  in  italics. 

(3)  Write  an  account  of  your  favourite  game. 


i 


May  i88i.] 


THE  PRACTICAL  TEACHER. 


m 


Largketio. 


1st  Tkeblb. 
*2i>  Treble. 


Bass. 


CLOUD    AND    SUNSHINE. 


Words  and  Music  by  T.  Crampton. 


See     how  the  dark    clouds    ga  -  thcr      round! 
Dark  -  ly    the  clouds    of         trou  -  ble         roll. 


Hark     to    the    dis  -  tant      thun  -  der's       sound  1 
When   sor-rcw  fills      the       sad  -  den'd       soul ; 


Tz: 


X. 


tc 


V  \r    ^ 


1SL 


£=d^ 


1=6^ 


Key  ^.    Ijarghetto,     mp 


^ 


± 


^^ 


1st  Treble. 

8  :-  8  ^a8 

r:-|8  :- 

f 

2d  Treble.    < 

m :-  Id  :-.d 

d:-|d  :- 

d 

Bass. 

d  :-  m:-.]n 

f  a'-  |m:- 

r 

-If  :- 


It.: 
Is,: 


d 
d 


-I-:- 
-1-:- 
-I-:- 


m:-lm:-Jii 
d  :-|d:-.d 
1  :~|8  :  a8 


r  :-  Im 

1. :-  II, 
f  :-  |de 


8  :f  |ia:r 

1. :-  II,  :- 
r  :-  If  :- 


r  :-!- 

t.:-|- 
8  :1|8 


Deep    gloom  ob  -  semes 
Dtill     :ire       the  hours 


the 
and 


W^ 


r     r 

trott   -   bled 
ov     -     er 


sky; 
cast, 


g 


The 
While 


It 


■J^L 


heav  -  y 
cv'    -     ry 


rain  -   storm 
hope        of 


^m  P  I  J  ;^ 


■--■:r;=i: 


f£I 


&r. 


■xz. 


r    -f  r 

ga     -     thers  nigh, 

plea   -   sore's  past 

\r    r  iV 


i 


i 


8   :-  Is  :-.B 

r  :f  Im:- 

m  :-  |r  :d 

t,  :-  id  :- 

f  :-  If  :- 

f 

:-  Im:- 

iii:r  Id  :r 

m 

:-  1- 

d  :-  |t,:-.t, 

li  :-  |fli  :- 

1.  :-  11.  :- 

Bi  :-   B,  :- 

t,  :d  |r  :d 

t, 

:-  Id  :- 

1.  :-  Id:- 

t, 

:-|- 

m  :-  .  r  :-jr 

J  :-  Id  :- 

f   :-  If  :- 

f  :-  |m:- 

r  :d  It,  :1, 

■ei 

:-  11.  :- 

f  :-  11  :- 

M 

:-!- 

Vivace. 


:^=t:A 


C  t  m  L     yivace. 


/:»s 

m':-:d'    m':-  :d' 

m': 

:-  :r'     d'  :r'  :m' 

f  :-   :m'|r'  ; 

:-  :d' 

t   :-   :1    Is   :-   :s 

:^m 

B    :-  :m  Is   :-  :m 

8    ; 

:-  :f     8    :-    :d' 

t   :-   :d'  11    1 

;-  :1 

B   :-   :fe  |s   :-   :f 

:^d 

d   :-:d  |d  :-  :d 

d    : 

:-  :r     m  :r   :d 

r   :-   :m  |f    : 

:-  :fe 

8    :-   :1    It    :-   :t,    ^ 

SI 


sun     -     beams  gild 
heart  re  -  joi 


the 
ces 


mead 
once 


r 

and  plain, 
a  -  gain, 


The    earth 
And    loud 


re  -  Jot 
we    chant 


ces 
the 


once 
mirth 


a  -  gam — 
ful  strain — 


'c  r      c  I  r 


i^ 


^ 


The 
And 


^ 


m' 

:-    :d'   11    :- 

-    :1 

f  :-   :r'   |t   :-   :t 

s'  :-   :m'    d»  :r*  :m' 

f   ; 

:-   :m'  !r'  :-   :r' 

\ 

a    : 

:-    :b      f    :- 

■    :f 

1    :-   :f    |r   :-   :8 

8    :-    :8    Im  :-  :d' 

1 

:-   :d*  It    :-   :8 

d     : 

-    :m     f    :- 

:f 

r    :-    :f    |s    :-    :f 

m  :-    :m  |1    :-  :1 

r    ■ 

:-   :r    Is    :-    :t, 

$ 


earth 
loud 


1^^ 


^ 


f=^ 


re 
we 


i 


I 

joi 
shout. 


m 


^ 


ces, 
loud 


A- 


re    -  joi 
we       shout 


ces    once  a     -    gain, 

the    mirth    -    ful       strain. 


J  r     e  I J 


z^r-^ 


rsfzzi 


3^ 


i 


m' 

:- 

:-  Id' 

;  — 

:- 

1     : 

-   :-    If  :- 

-    :r' 

t    :-   :s    Im' 

:-   :r» 

d'   :- 

•    :-    1- 

:-    ! 

1 

i 

• 

:- 

:-  IB 

:- 

:- 

f    : 

-   :-    11    :■ 

"    :f 

r    :-   :f    |s 

:-   :f 

m  :- 

•    :-    1- 

:-    : 

d 

;  — 

:-  Im 

;  — 

;  — 

f    :- 

-    :-    |r   :■ 

-    :r 

8   :-    :8    Is 

:-    :s 

d    :- 

•    :-    1- 

;-     • 

J 
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$uptl  {reac})er'8  (S^xamination  ^^uestions. 

MARCH   x88x. 

CANDIDATES. 

Three  hours  and  a  half  allowed. 

Arithmetic 

MALES. 

1.  If  the  tax  on  ;f33S,  7s.  6d.  amounts  to  C^^  13s.  9}d., 
what  is  that  in  the  £  ? 

2.  Find  wages  of  a  housekeeper  for  14  weeks  4  days  8  hours 
at  7s.  6d.  per  day,  or  at  ;f  136,  17s.  6d.  per  year  (of  365  days). 

3.  Find  the  value  of  718  yds.  of  tapestry  at  ^2,  lis.  io|d. 
per  yard. 

4.  A  besieged  town  has  provisions  to  last  for  3  weeks.  Its 
population  is  22,400 ;  how  many  people  must  be  sent  away  in 
order  that  the  provisions  may  last  for  7  weeks  ? 

5.  If  a  3  lb.  loaf  costs  7d.  when  wheat  is  at  52s.  6d.  a  quarter, 
what  should  be  the  price  of  wheat  per  quarter  when  5id.  is 
chaiged  for  a  2  lb.  loaf? 

FEMALES. 

1.  Make  out  the  following  bill : — 

2  chests  of  tea,  1 10  lbs.  each,  at  2s.  3d.  per  lb. 

2  chests  of  tea,  loi  lbs.  each,  at  3s.  i  id.  per  lb. 

loi  cwt.  14  lbs.  of  rice  at  27s.  6d.  per  cwt. 

55  bags  of  coffee,  each  i  cwt.  3  qrs.,  at  is.  24d.  per  lb. 

\  ton  of  sugar  at  2id.  per  lb. 

2.  Find  by  Practice  the  value  of  5901  articles  at  ;f  59,  i6s. 
8jd.  each. 

3.  What  is  the  cost  of  1 1513}  articles  at  £f^  18s.  Qd.  each? 

4.  Find  the  value  of  6  tons  16  cwt  3  qrs.  20  lbs.  at  ;£'56, 
I  IS.  8d.  per  ton. 

Grammar. 

1.  Parse  all  the  nouns  and  verbs  in  the  following  : — 

'  Scarce  were  the  piteous  accents  said, 
When  with  the  Baron's  casque  the  maid 

To  the  nigh  streamlet  ran  : 
Forgot  were  hatred,  wrongs,  and  fears. 
The  plaintive  voice  alone  she  hears, 

Sees  but  the  dying  man.* — Scott. 

2.  Some  verbs  have  a  nominative  case  after  them  as  well  as 
before  them ;  of  what  kinds  are  they  ?    Give  examples. 

Geograpfaj. 

1.  What  is  the  nearest  railway  station  to  ^our  home  ?  By 
what  lines  of  railway  should  you  travel  from  it  to  go  to  Liver- 
pool, Leeds,  Oxford,  and  Plymouth?  Trace  in  words  the 
journey  to  one  of  these  places  as  minutely  as  you  can. 

2.  Write  a  letter,  as  from  a  boy  going  by  sea  from  Aberdeen 
to  London,  describing  what  he  had  seen  on  the  coast,  supposing 
his  ship  to  have  been  within  sight  of  land  all  the  way.  If  you 
can,  draw  a  map  of  the  coast  in  illustration. 

3.  Say  what  you  know  about  the  English  and  Irish  lakes. 

ComposttioiL 

Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Pcomanship. 

Write,  in  laige  hand,  as  a  specimen  of  copy -setting,  the  word 
Burgundy, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  Yet 
here  Prince  Etkoard stands,  King  J/atrys  son,* 

Mnsic 

A  quarter  of  aft  hour  allowed  for  tins  fafter, 

I.  Write  over  each  of  the  following  notes  its  p'tch  name  (C, 
D,  Do^  Re,  or  other),  and  under  each  its  duration  name  (crotchet, 
quaver,  or  other) : — 


^^ 


.t 


l^pC 


^^1 


2.  Follow  each  of  these  notes  by  its  corresponding  rest : — 


4  "     i  F   ~1F=F=t 


X 


I 


ipz 


I 


3.  How  many  tones  and  semitones  are  found  in  a  major  scale, 
and  what  places  therein  do  the  latter  occupy  ? 


ANSWERS,^CANDIDA  TES. 
Arithmetic 


MALES. 


335    7 
20 


d. 


d      I     s. 

6  :  58    13    9i  :  I  I 


20 


6707s. 
12 


1173s. 
12 


8o49od.        I4085d. 
4  4 


321960  56343 

^XS6343^i»^686os.^       ^    ^^ 
321960  321960 

2.  (a)  14  wks.  4  dys.  8  hrs.  at  7s.  6d.  per  day, 
or  102}  days    „ 
=  i02s.  4d.  X  7i  =  (716s.  4d.  4-51S.  2d.) 
=767s.  6d.  =  ;f  38,  7s.  6d.  Ans. 
days     days        £    s.    d, 
W  3^5  :  102J  : :  136  17    6 

3         3  20 


1095      307 


2737s. 
12 


I  OS. 
IS. 

6d. 

3d. 
Id. 

Jd. 


3285od. 

3?8S2^J27=,3oX307  =  9«od. 

=767s.  6d.  =;f38,  7s.  6d.  Ans. 

£   r^.    d, 
718    o    o 

2 


i  oi£i 
iVf  of  los. 

^  of  IS. 

#  of6d. 
^  of  3d. 
i  of  Id. 


1436    00  = 

value 

of  718  at  £2 

359    0    0   = 

ft              lOB 

35  18    0   = 

„                 IS. 

17  19    0   = 

6d. 

8  19    6   = 

3d. 

2  19  10   = 

Id. 

0  14  iii  = 

4d. 

£1^1  II    3t  =  value  of  718  at  £z,  etc. 
7  wks.  :  3  wks.  :  :  22,400  people. 
?.?4poX3^     9600  people. 


5. 


.  *.  12,800  people  must  be  sent  away. 

2  lbs.   :  3  lbs  : :  52s.  6d. 
14  half-pence      II  half-pence 
63od.  X3X11  _ 45  X 3  X  II  _  M85_.--ih 
2X14 2  2^-742j<l. 

=6i5.  10^.  Ans. 

FEMALES. 


I. 


2  chests  of  tea,  no  lbs.  each    at  2s.  3d.  per  lb. 

2  chests  of  tea,  10 1  lbs.  each    at  3s.  i  id.  per  lb. 

loi  cwts.  14  lbs.  of  rice  at  27s.  6d.  percwt 

55  bags  of  coffee,  each  I  cwt.  3  qrs.  at  is.  2id.  per  lb. 

I  ton  of  sugar  at  2}d.  per  lb. 


£ 

X. 

d. 

24 

15 

0 

39 

II 

2 

139 

0 

Hi 

651 

5 

10 

12 

16 

8 

2. 


£      s,     d. 

5901    o   o 
59 

53109    o    o 
29505      o    o 


Total,  i:867    9    7i 


348159    0 

0   = 

value 

Df  5901  arts,  at  ;f  59. 

108.=  i  of  ;tl 

2950  10 

0   = 

„                       lOS. 

5s.  =  ]^  of  lOS. 

1475    5 

0   = 

5S. 

IS.  =  ^  of  5s. 

295    I 

0   = 

M                                 IS- 

6d.  =  |[  of  Is. 

147  10 

6   = 

6d. 

2d.  =^of6d. 

49    3 
18    8 

6   = 

2d. 

^I.  =  1  of  6d. 

9J  = 
93  = 

valuer 

Jd. 

£ 

1 

353094  18 

3f590iaits.at;f59, 
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"5'3 


J. 
o 


o 
9 


5s.=}ofios. 
2s.6d.=:ior5s. 
xs.3d.=|of2&6d. 
Jof;f9,  i8s.  9d. 


1036 1 7  o 
5756  10 
2S78    5 

1439    2 
719  u 

7    9 


o  =  value  of  1 15 13  at  ;f  9. 
o  =  ,1  10s. 

o  =  ..  5s. 


ti 


6  =  yy  2s.  6d. 

3  =  „  IS.  3d. 

0} = valueof  i  at^9,  i8s.9d.  each. 


jg  114417  17    9i=vaitteofiiSi3iat;C9,iSs.9d. 

each. 

£>  f'    d, 

56  II    8 

6 

[per  ton. 


locwt.=i  ton 

5  cwt.  =  i  of  10  cwt. 

icwt.=yof5cwt. 

aqrs.  =ioficwt. 

iqr.    =Jof2qrs. 
16  lb.  =4oficwt. 

4  lb.   =iofi61b5. 
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o  =  value  of  6  tons  at  ;f  56,  i  is.  8d. 
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;f  387    7  10^ = valueof  6  tons  i6cwt.  3qTS.  10 

lbs.  at  ^£'56, 1  IS.  8d.  per  ton. 


Grammar. 

f .  were  said—\tx\  trans,  pass,  voice,  strong  conj.  (/a^,  said^ 

saii/),  indie,  mood,  past  tense,  3d  pers.  plur.  agr. 

with  subj.  accents, 
accents — ^noun,  abstr.  neut.  plur.  nom.  subj.  oi  were  said. 
Barons — noun,  proper  (in  this  instance),  masc.  sing.  posF. 

attributive  to  caspte. 
casque — noun,  com.  neut.  smg.  obj.  gov.  by  with, 
maid — noun,  com.  fem.  sing.  nom.  subj.  of  ran. 
streamlet — ^noun,  com.  neut.  sing.  obj.  gov.  by  to. 
ran — ^verb  intrans.  strong  conj.  (mif ,  ran,  run),  indie  mood, 

past  tense,  3d  pers.  sing.  agr.  with  subj.  maid, 
were  forgot — verb,  trans,  pass,  voice,  strong  conj.   {forget, 

forgot,  forgot  or  forgotten),  past  tense,  3d  pers. 

plur.  agr.  with  subjs.  hatred,  wrongs,  ?ccA  fears. 
haired — nonn,  abstr.  neut.  sing.  nom.  one  of  the  subjs.  of 

were  forgot, 
wrongs — ^noun,  abstr.  neut  plur.  nom.  one  of  the  subjs.  of 

wereforgot. 
fears — parsed  same  as  wrongs, 
voice — ^noun,  abstr.  neut.  sing.  obj.  of  hears, 
hears — verb,  trans,  act.   voice,   strong -conj.    {Juar,   heard, 

heard),  indie,  mood,  pres.  tense,  3d  pers.  sing. 

agr.  with  subj.  she. 
sees — verb,  trans,  act.  voice,  strong  conj.  {sc^,  saw,  seen), 

indie,  mood,  pres.  tense,  3d  pers.  sing.  agr.  with 

subj.  she. 
man — ^noun,  com.  masc  sing.  obj.  of  sees. 

2.  The  verbs  which  have  a  nominative  case  after  them  are 
passive  verbs  o{ naming,  making,  or  appointing,  etc.,  and  such 
verbs  as  be,  become.  The  nominative  is  complementary  to  or  in 
apposition  with  the  subject  of  the  verbs  ;  as.  Thou  art  the  man  ; 
John  became  king;  He  is  named  yohn  ;  She  was  made  Empress 
of  India;  I  am  appointed  enumerator. 

Geography. 

I.  The  nearest  station  (let  us  suppose)  is  at  Carlisle,  and 
therefore  to  reach  Liverpool  we  must  travel  by  the  London 
and  North-Westem  to  Wigan,  where  we  branch  off  for  our 
destination ;  to  reach  Leeds  we  go  by  the  London  and  North- 
Westem  and  the  Midland  ;  to  reach  Oxford  we  may  take  the 
London  and  North- Western  to  Crewe,  and  change  to  the  Great 
Western  going  vid  Chester ;  to  reach  Plymouth  we  can  go  by 
the  London  and  North-Westem  and  Great  Western  to  Exeter, 
and  thence  by  the  South  Devon  Railway. 

In  going  from  Carlisle  to  Liverpool  we  travel  the  entire 
counties  of  Cumberland,  Westmoreland,  and  Lancashire.  The 
most  important  towns  on  the  route  are  Penrith,  Kendal  (the 
station  for  Windermere,  etc),  Lancaster,  w^ith  its  old  castle ; 
Preston,  Chorley,  and  Wigan  (all  three  famous  for  cotton 
mantt£eu:tures).  The  railway  in  the  first  part  of  the  journey 
passes  through  a  very  uninviting  district,  chiefly  lying  among 
the  moots  between  the  Pennine  Range  and  the  Cumbrian 
GroQp.      After  passing  Kendal  the  scenery  improves,  and  in 


Lancashire  we  skirt  Morecambe  Bay,  with  the  Irish  Sea  in 
the  distance  From  Chorley  we  pass  into  the  vicinity  of  one  of 
the  wealthiest  and  most  populous  districts  in  England,  and  on 
arriving  at  Liverpool  we  have  reached  the  outlet  for  the  whole 
foreign  trade  of  Norrh- Western  England,  and  above  all  for  the 
cotton  trade  with  America. 

2.  London,  March  26,  18S1. 
Sir, — In  our  voyage  from  Aberdeen,  the  Granite  City,  to 

London,  I  made  the  following  notes  on  the  coast  features,  etc 
Girdle  Ness,  the  extremity  of  the  Grampians,  is  a  short  distance 
south  of  our  starting-point ;  and  from  this,  along  the  coasts  of 
Meams  and  Forfarshire,  the  coast  is  high  and  rugged.  Passing 
Buddon  Ness,  we  enter  the  Frith  of  Tay,  on  which  stands 
Dundee,  famous  for  linen  and  Jute  manufactures.  Opposite  the 
Frith  stands  the  Bell  Rock.  Rounding  Fife  Ness,  we  enter  the 
Frith  of  Forth,  on  the  shores  of  which  are  many  towns  engaged 
in  fisheries.  On  its  southern  shore  is  Leith,  the  port  of  Edin" 
burgh.  Both  shores  of  the  Forth  are  generally  low,  and  the 
coast  partakes  of  the  same  character  till  we  reach  St.  Abb*s 
Head,  the  eastern  extremity  of  the  Lammermuirs.  That  pro* 
montory  rises  300  feet  high,  and  bears  the  highest  lighthouse  on 
the  east  coast  of  Britain.  Between  St  Abb's  and  the  Tweed, 
at  the  mouth  of  which  stands  Berwick,  the  coast  is  rocky  and 
precipitous.  P*rom  Berwick  a  sandy  shore  runs  south  to  Bam^ 
borough  Castle,  on  a  lofty  cliff,  with  the  Fem  Isles  opposite,  and 
Holy  Island  a  little  to  the  north.  Passing  Coquet  Island,  we 
reach  Tynemouth,  at  the  mouth  of  the  Tyne.  Nevacastle  is  a 
great  coal  port ;  North  and  South  Shields  have  considerable 
trade  Sunderland,  at  the  mouth  of  the  Wear,  ranks  next  to 
Newcastle  for  coal.  Hartlepool,  on  the  north  side  of  the  estuary 
of  the  Tees,  and  Stockton,  at  the  mouth  of  the  same  river,  have 
considerable  trade.  Middlesborough  is  the  centre  of  a  flourishing 
iron  district.  The  coast  inclines  now  to  the  south-east  to  Whitby^ 
near  which  is  the  birthplace  of  Captain  Cook.  Scarborough  is 
a  fashionable  watering-place  ;  and  Flamborough  Head  is  a  most 
conspicuous  headland,  with  Bridlington  Bay  on  the  south  side 
of  it.  On  rounding  Stum  Head  we  pass  the  Humber  Mouth, 
on  which  stands  Hull,  the  third  port  in  England.  The  coast 
of  Lincoln  is  very  low,  so  low  in  fact  that  the  lantem  on  the  top 
of  the  parish  church  of  Boston  is  used  as  a  lighthouse,  and  is 
visible  fort^  mites  off  at  sea.  Along  the  Norfolk  coast  we  pass 
Lynn  Regis  on  the  IVcuh,  and  Hunstanton  Cliff,  the  termination 
of  the  East  Anglian  Chalk  range.  Proceeding  east  we  come  to 
Cromer,  a  fishing  town,  where  the  sea  has  gained  greatly  on  the 
land.  The  coast  now  curves  round  to  the  Thames,  and  in  many 
parts  is  much  indented.  Yarmouth  is  the  great  centre  of  the 
English  herring  fisherv.  Lowestoft  is  the  most  eastem  point  of 
England  ;  and  Harwich  is  one  of  the  best  ports  on  the  east  coast. 
Passing  the  None,  we  enter  the  Thames,  with  Tilbury  Fort  on 
the  north  side  and  Gravesend  on  the  south.  Then  glancing  at 
Woolwich,  with  its  famous  arsenal,  and  Greenwich,  with  its 
hospital  and  observatory,  we  finish  our  voyage  at  London. 

3.  The  chief  peculiarity  of  the  English  lakes  is  that  those  of 
any  consequence  lie  embosomed  in  the  narrow  valleys  which  are 
ranged  round  Helvellyn,  the  centre  of  the  Cumbrian  Group,  and 
radiate  outwards  in  ail  directions.  The  largest  are  Windermere, 
Haweswater,  Ulleswater,  Thirlemere,  Derwentwater,  Bassen- 
thwaite  Water,  Buttermere,  Crammock  Water,  Ennerdale 
Water,  Wastwater,  and  Coniston  Water. 

The  bulk  of  the  Irish  lakes,  on  the  other  hand,  extend  oyer 
one-half  of  the  island,  that  half  lying  to  the  north-west  of  a  line 
drawn  from  Belfast  Lough  to  Kenmare  Bay.  They  differ  from 
the  English  lakes  in  forming  long  chains  of  water  Joined  by 
rivers  instead  of  radiating  from  a  centre.  The  chief  lakes  are 
Lough  Neagh,  the  Lakes  on  the  Erne,  the  Lakes  on  the 
Shannon,  viz.  Loughs  Allen,  Rea,  and  Derg;  the  Lakes  of 
Connemara — Lough  Mask  and  Lough  Corrib,  connected  by  an 
underground  channel ;  and  the  Upper,  Middle,  and  Lower  liikes 
of  KilTamey,  noted  for  their  beautiful  scenery. 


Minim. 


Crotchet.         Quaver.  Semibreve.       Semiquaver. 


i 


ZL 


1=^5=^ 


* 


m 


3.  Five  tones  and  two  semitones,  the  latter  being  found 
between  the  3d  and  4th  and  7th  and  8th  notes  of  the  major 
scale. 
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FIRST   TEAR. 

Popfl  Teaohon  at  end  of  Ffist  Tear. 

Thru  hours  and  a  half  allowed. 

Arithineti& 

MALES. 

1.  What  is  a  tUcimal  fraction  ?  Find  the  sum  and  diference 
4»f  '^6^  and  '04^i;  express  it  in  decimals.  What  sort  of 
iiaciions  are  these  ? 

2.  Reduce  3^  of  ;f  I,  os.  9id.  to  the  fraction  of  ;f  i,  los.  lod. 
3«  Express  17  days  6  hours  in  the  decimal  of  a  year  of  365^ 

^y-     (5  places  of  decimals.) 

2  2f 

4.  Multiply  3^  by   15  J,   and  divide  11  by       ,   and  add 

together  the  sum  and  differnue  of  these  results. 

5.  The  year  consists  of  365  days  5  hours  48  mintites  47} 
seconds.  By  the  system  of  leap  years,  a  day  is  added  every 
foarlh  year.  What  decimal  fraction  of  a  day  too  much  is  thus 
added? 

FEMALES. 

1.  A  man  buys  T48  yards  of  cloth  at  2s.  7id.  per  yard.  At 
what  price  per  yard  must  he  sell  it  to  gain  a  12,  12s.  lod.  by 
the  whole  ? 

3.  The  sum  of  £^31,  x8s.  is  to  be  raised  in  a  parish,  the 
tateable  value  of  which  is  ;^6iS4.     What  is  the  rate  m  the  ;^  ? 

3.  If  4  men  earn  £y,  los.  in  10  days,  how  many  men  will 
cam  10  guineas  in  7  days  ? 

4.  An  iron  beam  10  feet  long,  24  feet  broad,  and  8  inches 
thick,  weighs  1280  lbs.  ;  what  must  be  the  length  of  a  beam 
whose  breaulth  is  3j  ft,  thickness  Ji  in.,  and  weight  2028  ]1».  ? 

Gnumnar. 

1.  Point  out  and  parse  the  pronouns  and  prepositions  in 
the  following : — 

(«)  '  The  poorest  poor 

Long  for  some  moments  in  a  weary  life 
When  they  can  know  that  they  have  been 
•Themselves  the  fathers  and  the  dealers  out 
Of  some  small  blessings,  have  been  kind  to  such 
As  needed  kindness,  for  this  single  cause 
That  we  have  all  of  us  one  human  heart.' 

Wordsworth. 

(^)  Show  that  the  word  '  that '  in  the  above  is  not  a  pronoun. 

2.  Adjectives  are  sometimes  used  as  adverbs.  Give  examples 
of  this,  and  show  how  you  can  decide  in  case  of  doubt  whether 
a  word  is  really  an  adverb  or  an  adjective. 

Gcog^nipiij* 

Answer  either  Question  i  or  Question  3,  ftof  both. 

1.  What  is  the  nearest  railway  station  to  your  home?  By 
what  lines  of  railway  should  you  travel  from  it  to  go  to  Liverpool, 
Leeds,  Oxford,  and  Plymouth  ?  Trace  minutely  in  words  the 
jooniev  to  one  of  these  places. 

2.  Draw  a  map  of  the  coast  from  the  mouth  of  the  Po  to  the 
Dardanelles,  marking  capes,  bays,  river-mouths,  islands,  and 
seaports. 

3.  Describe  fully,  as  to  children,  the  chief  objects  of  interest 
to  a  traveller  in  Holland  and  Belgium. 

History. 

1.  Give  the  dates  of  Alfred,  Canute,  and  Edward  the  Con- 
fessor, and  name  their  immediate  predecessors. 

2.  Give  the  dates  of  Stephen,  John^  and  Elizabeth;  and  name 
th^r  immediate  successors. 

3.  Give  the  names  and  dates  of  our  sovereigns  from  James  IT. 
to  Victoria. 

Peomaiiship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Burgufufy, 

Write,  in  small  hand,  as  a  specimen  of  copy -setting,  '  »/ 
Acre  Prince  Edward  stands^  King  Henry* s  son,^ 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
liy  the  Inspector. 


Miisi& 

A  quarter  of  an  hour  attowedfor  this  paper, 

I.  Write  in  (a)  the  scale  of  A  (Za),  and  in  (^)  the  scale  of  £» 
(.%/>),  placing  a  sharp  or  a  flat  before  each  note  requiring  one. 
Mark  the  places  of  the  semitones. 


# 


i 


i 


2.  Place  its  third  over  (a),  its  fifth  over  {f>\  its  fourth  over  {c\ 
its  second  over  (^,  and  its  seventh  over  (r). 

(^)  W  W  M  M 


I 


I 


I 


jo:. 


I 


1 


3.  How  many  crotchets  are  equal  (in  length)  to  one  semibreve  ? 
How  many  quavers  are  equal  (in  length)  to  one  dotted 

minim  ? 
How  many  nunlms  are  equal  (in  length)  to  one  semibreve? 


ANSWERS,^F1RST  YEAR, 
Axitliinetic. 

MALES. 

I.  A  ^deeimal*  (from  decimus,  tenth)  fraction  is  one  whose 
denominator  is  10  or  any  power  of  10,  as  ^,  -r^,  ttArt*  which 
are  usually  written  *3,  '03,  "003,  a  figure  being  cut  on  by  the 
point  for  every  power  of  10  in  the  denominator. 

Sum,  Difference. 

•56^36736  •36>36736 

•4116198^  ■32^1148^ 

The  first  fraction  is  a  pure  drcniating  decimal,  and  the  second 
a  mixed  circulating  decimal. 


2. 


3|  of /1,0s.  9id.  _  32  X  249?^» 
£it  los.  lod.  9  X  yfod, 

^32X999  _SXui_a4^i2   ^jjg 
9X370X4       370        10     5' 


ili 
365i 


days  =      ^  — 


1461 
1461X69*00/104722  . 

'    10560 
10227 


Ans. 


3330 
2922 


4080 


4.(«)gxIl?=f=49J.  An.. 
20       7        2 

8  ^ii_8xi2_32 

55 


w 


Ans. 


15      12     15X11 

(c)  Sumof  answers  to  (a)  and  (^)=49jJ  +  itt= S^rl^y  Ans. 

(d)  Difference  of  answers  to  (a)  and  (/^  =4^?i<  Ans. 

Therefore  sum  of  answers  to  {c)  and  (rf)a:99 


5.  One  day  added  every  fourth  year  is  equivalent  to  6  hours 
eveiT  year,  or  11  minutes  12^  seconds  too  much  every  year ;  so 
by  the  end  of  the  fourth  year,  44  minutes  50  seconds  have  been 
added,  or 

44  min.  50  sec._  2690  sec.  _  ^690 
24hrs.        "1440  min.  ~  86400 

269 

=9  X  12  X  8  X  io=^^^^2_ 


w)3-3625 


9) '280208^ 


'03it34i59  of  I  day.  Ans. 
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I. 


The  gain  on  every  yard  X  148=;^  12,  12s.  lod. 

=:;f  12,  I2S.  lod. 

_252s.  lod. 


>» 


>» 


»f 


-T-148. 


>> 


}* 


>» 


19 


)l 


>l 


>» 


=  is.  SJd. ; 
.*•  he  must  sell  I  yard  for  4s.  4d.  Ans. 

6184    :    231  18    :     I 
20  20 


X2j68oi.  4638s. 
20 


92760 
12 


123680X1 1 13120/ 9d.  Ans. 


»\III3I20/ 

/1113120I 


£li  :/ic4::4men 
7  :  10 

4X21X10^8  men.  Ans. 
15X7 

3ift.  :  2}  ft ::  16  ft. 

7i  in.  :  8  in. 
1280  lbs.  :  2028  lbs. 

16  ft.  X  9  X  16  X  2028_  9  X  2028_  _3  x  156 

13X15X1280  i3X"i5X5        25 

=  i8l?ft.  Ans. 

25 


1.  (fl) 
/or— prep,  (forming  part  of  the  verb  long  for)  gov.  wumttUs  in 

obj.  case. 
in — prep,  governing  obj.  case  life, 
they—^TixtL^  simple,  person,   refers  to  pocr^  3d  pers.  masc. 

gender,  plu.  nom.  subj.  to  tan  know, 
they— tame  as  preceding^  subj.  to  have  been, 
/i^RuWk«r— comp.  pers.  pron.  emphatic,  3d  pers.  masc.   pla. 

nom.  after  have  oeen  (in  apposition  with  snbj.  they), 
cf—^xt^,  governing  obj.  case  blessings, 
to — prefK  gov.  obj.  case  such, 
such—TKiiSl,  pron.  com.  gen.  pin.  obj.  gov.  by  to, 
as — ^relative  pron.,  refers  to  suck^  com.  gen.  plu.  nom.  subj.  to 

/w— prep,  governing  obj.  case  cause, 

wf^lft  pers.  pioa.,  wed  indefinitely,  coo.  gen.  pin.  nom.  subj. 

to  have, 
4<ff— indef.  pron.,  refezs  to  toe,  with  which  it  agrees. 
of—^ftcp,  governing  oln.  case  us, 
us — 1st  pers.  pron.  indefinite  com.  gen.  obj.  gov.  by  of, 

(b)  If  that  were  a  rektive  pronoun,  it  could  be  changed  to 
who  or  which  without  injuring  the  sense  of  the  passage  ;  and  if 
it  were  a  demonstrative  pronoun,  it  would  point  out  some  noun 
understood.     Here  it  does  not  answer  to  either  of  these  tests. 

2.  Some  adjectives  have  the  same  form  as  adverbs,  as,  The 
sun  shines  bnght;  to  hit  hard;  pretty  well;  to  aim  high;  to 
speak  Umd,  In  case  of  doubt,  try  whether  the  word  modifies 
the  meaning  of  the  verb  or  qualifies  the  noun. 

Geogxmphy. 

I.  See  same  question  etmswcrtd  under  Candidates  in  this 
number  of  ^' 


3.  Notes  on  Holland  and  Belgium. 

General  Appearance  of  the  two  Countries, — A  general  idea  of 
the  snrfiwe  may  be  obtained  by  considering  the  two  countries  as 
an  indioed  plane,  nagged  and  elevated  in  the  sonth-east,  whence 
it  slopes  to  the  west  and  north,  sinking  into  plains  lower  than 
the  sea-level.  Only  two  of  the  Bdgiaa  streams — the  Mevse  and 
the  Scheldt'— deserve  the  name  of  rivers,  but  they  supply  a  most 
abundant  water  communication.  Holbmd  (or  the  Netherlands) 
has  been  reclaimed  from  the  sea ;  evidence  of  this  is  diown  from 
the  salt-water  deposits.  The  sea  is  prevented  from  inundating 
the  country  by  dykes,  whid^  also  piotect  portions  of  land  from 
lakes  and  rivers.  The  lands  end(»ed  by  tnese  dykes  are  called 
Polders,  and  are  drained  tnr  windmOIs,  which  form  a  charac- 
teristic feature  of  a  Dutch  umdacape.  Canals  both  in  Belgium 
and  Holland  form  an  important  means  of  inter- communication, 


and  in  .the  latter  they  are  used  as  the  principal  means  of  com- 
munication. Evenr  little  village  has  its  canals,  and  evei^  large 
town  is  inteisected  by  them.  The  Rhine  is  the  chief  river  of 
Holland,  entering  the  sea  through  a  number  of  arms  and  sluggish 
winding  channels ;  and  the  hilb  of  the  Netherlands  are  merely 
heights  of  sand  forming  a  barren  line  along  a  portion  of  the 
coast. 

Agriculture, — The  greater  part  of  Belgium  is  not  nattrndly 
fertile,  but  the  industrv  of  the  people  has  rendered  the  soil  highly 
productive.  Spade-husbandry  is  extensively  employed,  and 
great  attention  is  paid  to  the  rotation  of  crops.  Flax,  hemp, 
and  tobacco  are  grown,  and  in  the  western  part  of  Flanders 
cows  are  kept  in  great  numbers.  Flemish  horses  are  interesting 
from  the  value  set  upon  them.  Holland  is  more  of  a  grazing 
than  an  arable  country,  and  great  attention  is  paid  to  the  rearing 
of  live  stock  and  the  produce  of  the  dairy.  Oxen  thrive  weu 
in  the  rich  polders  of  the  country.  Immense  quantities  of  batter 
and  cheese  are  exported.  The  other  products  resemble  those 
of  Belgium. 

Interesting  Matmfactures, — Lace,  at  Brussels  and  Mechlin. 
Ironworks  alone  the  banks  of  the  Meuse ;  U^e  is  the  centre. 
Namur  is  noted  for  its  fine  cutlery.  The  linen  of  Flanders  is 
widely  known.  At  Utrecht  and  Leyden  large  manufiKtures  of 
tiles  and  bricks  are  carried  on.  The  making  of  wooden  clocks 
forms  a  characteristic  branch  of  Dutch  industry.  Geneva  or 
Hollands  is  extensively  made  at  Schiedam.  Shipbuilding  is 
another  great  branch  01  the  industrial  pursuits  of  Holland. 

Interesting  Places, — Brussels — ^handsome ;  several  fine  cathe- 
drals; ten  miles  south  is  the  battle-field  of  Waterloo.  Antwerp — 
great  emporium  of  Belgian  commerce  p  its  beautiful  Go&ic 
cathedral  much  admired.  Many  of  the  cities  of  Bel^um  possess 
fine  cathedrals,  richly  adorned  with  works  of  art.  Belgium  has 
been  called  the  battle-field  of  modem  Europe^  from  the  number 
of  battles  which  have  been  fought  on  its  soil.  Amsterdam — the 
largest  citv  in  Holland ;  intersected  by  numerous  canals ;  290 
bridges ;  its  vast  shipbuilding  yards  and  magazines  of  marine 
stores  are  very  striking^.  This  Hague  is  one  of  the  best-built 
cities  of  Europe,  and  the  seat  of  the  Government  Ryrwich — 
famous  for  its  treaty,  1697.     Leyden — famed  for  its  university. 

History. 

A.D. 

1.  Alfred  b^an  to  reign   871 ;  sacceeded  ifithelred  i. 
Canute  „  1017;         „         Edmund  Ironskle. 

^cSS^I"  «H2;        ..        H«di«a»te. 

2.  Stephen  began  to  reign  1 135 ;  succeeded  by  Henry  ti. 
John  „  ''99>  >>      Henry  IIL 
Elizabeth          „           1558 ;                 „     James  \, 

3.  Tames  II.  began  to  reign  A.D.  l68c. 
William  ill.  and  Mary  11.  began  to  reign  ••  1688. 
Anne 


George  I. 
George  IX. 
George  ill. 
George  ir. 
William  IV. 
Victoria 


9» 
»9 
t> 
19 
l> 


»f 
l> 
«» 

fl 


1702. 

1714- 
1720. 

176a 

1820. 

1830. 

1837. 


Music 


3.  Four.     Six.    Two. 


SECOND    YEAR. 

Pnpil  Teachflra  at  end  of  Second  Tear,  if  apprenticed  on,  or 
after,  1st  May  1878 ;  and  PnpU  Teaohens  at  end  of  Third 
x  ear.,  If  aiBOKentioed  bafaro  that  date. 

FIRST  PAPER. 

Thrm  hours  and  a  halfalhwod^ 

Afitfasietic* 


I.  What  is  meant  by  *  interest'?    Find  the  rimple  interest 
on  ;£'2275  for  3I  yean  at  5  per  cent,  per  annum. 
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2.  A  merchant  lost  25  per  cent  in  selling  goods  which  he 
hid  bought  for  ^^9,  bat  at  the  same  time  gained  45  per  cent, 
on  an  article  which  cost  £\2^  10s.  How  did  his  account  then 
stand? 

3.  A  has  a  third  part  of  fy^  17s.  6}d. ;  B  has  half  of  seven 
times  17s-  lojd. ;  and  C  has  a  year's  interest  of  £%o  at  3}  per 
cent  What  is  the  difference  between  the  highest  and  the 
lowest  sum  of  the  three? 

4-  Selling  a  pistol  for  19s.,  I  lost  $  per  cent  What  should 
It  have  been  sold  for  to  gain  12}  per  cent.  ? 

5.  At  what  rate  per  cent,  will  a  man  receive  interest  who 
investe  his  money  in  the  3  per  cents,  standing  at  89I,  commission 
being  \  per  cent.  ? 

FEMALES. 

1.  How  much  does  the  difference  of  5|*  and  2*  exceed  the 
sumof|+A  +  *? 

2.  Divide  f  of  J  by  |J  of  7. 

3.  Reduce  to  its  simplest  form  ^  '  ^      ^. 

4.  If  I  pay  away  \  of  my  money,  then  \  of  what  remains,  and 
then  \  of  what  still  remains,  what  fraction  of  the  whole  will  be 
left? 

Grammar. 

1.  What  are  corresponding  conjunctions?  Why  so  called? 
Give  examples  of  their  use. 

2.  Point  out  and  analvse  the  adjective  sentences  in  the 
followmg,  and  show  that  they  are  adjective  sentences  :— 

{a)         <  I  muse  on  joys  that  will  not  cease, 

Pure  spaces  clothed  in  living  beams, 
Pure  lilies  of  eternal  peace. 
Whose  odours  haunt  my  dreams.'— Tennyson. 

{b)  Parse  the  pronouns  and  verbs  in  the  above  passage. 

Geography. 

Answer  either  Question  i  or  Question  2,  not  both, 

1.  Give  notes  of  a  lesson  on  'The  chief  objects  of  interest  to 
a  traveller  in  Holland  and  Belgium.' 

2.  Describe  fully  the  physical  features  and  general  character 
of  Jamaica,  Vancouver's  Island,  British  Guiana,  the  Mackenzie 
River,  and  Quebec. 

3.  Describe  fully  a  coostuig  voyage  round  Australia.  Draw 
a  map  in  illustration. 

SECOND  PAPER. 
One  hour  alleged  for  Females,  two  and  a  half  for  Males, 

History. 

1.  To  what  race  did  the  earliest  inhabitants  of  Britain  belong  ? 
In  what  countries  do  we  now  find  descendants  of  that  race  ? 

2.  Mention  the  names  and  dates  of  historical  persons  con- 
nected with  the  introduction  of  Christianity  in  Ireland,  Scotland. 
Canterbury,  and  York. 

3.  What  events  of  the  thirteenth  century  show  that  the  power 
and  influence  of  both  nobles  and  commons  were  advancing  at 
that  penod  ?  * 

Pemnanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Burgundy, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *  Yet 
here  Pnnce  Edward  stands.  King  Henry's  son,' 

CofflpOSttion. 

Write  full  notes  of  a  lesson  on  The  Camel, 

Eodid. 

[All  generally-understood  abbreviations  for  words  may  be 
used,  but  no  symbols  of  operations,  such  as  — ,  -4-.  x  are 
admissible.]  »    1  f  ^ 

'}'  ^r  *r®  triangles  have  two  sides  of  the  one  equal  to  two 
sides  of  the  other,  each  to  each,  and  have  likewise  their  bases 
equal,  the  ai^le  which  is  contained  by  the  two  sides  of  the  one 
shall  be  equal  to  the  angle  contained  by  the  two  sides  equal  to 
Ihem  of  the  other.  ^ 

What  is  the  converse  proposition  ?    Is  it  true  ? 


2.  Any  two  sides  of  a  triangle  are  together  greater  than  the 
third  side. 

The  sum  of  the  distances  of  any  point  from  the  angles  of  a 
quadrihiteral  is  greater  than  half  the  sum  of  the  sides. 

Blnsac 

A  quarter  of  an  hour  allowed  for  this  paper. 

I.  Write,  under  each  of  the  following,  the  name  and  quality 
(major,  perfect,  or  other)  of  the  interval  it  forms  :— 


2.  Write  in  (a)  two  measures  of  common  time,  and  in  {b) 
two  measures  of  triple  time. 

(f) (^) 

^^—  I  I 

3.  Write  in  (a)  the  signature  of  G  {Sol),  in  {b)  that  of  F  (/a), 
in  (r)  that  of  D  (Re),  and  in  (d)  that  of  B^  (Se), 

_.         («)  Kb) W W 


ANSWERS,^SECOND  YEAR. 
Arithmetic 

MALES. 

1.  '  Interest '  means  money  given  for  the  loan  of  money. 
Interest  of  ;f  2275  for  3}  years  at  5  p.  c. 

=-^?!!ZSX3i.X .5=15921=^358,  as.  6d. 

100  40  *'''^' 

2.  (a)  25  p.  c.  loss  on  £,f^—\  oi  £^^£z,  5s.  loss. 

W  45  P-  c-  gain  on  £12,  ios.=x^  of  250s. 

=-^S»  I2S.  6d.  gain  ; 

.  •.  he  has  a  total  gain  of  ;f  5,  12s.  6d.  — £2,  <fi,,  or  £'^  7s.  6d. 
on  the  £21,  los. 

£  s,  d, 

3.  i  of  ;f 9,  17s.  6fd.  =3    5  loi 

^of      17s.  ioid.=:3    2    6| 

;f8oat3t  p.  c.=3    o    o 

, ',  the  difference  between  the  greatest  and  least=o    S  iq^  Ans. 

4.  Stating  this  sum  briefly, 

95  :  1 12}  ::  19s.  :  new  selling  price. 

95 

5.  For  £10^  stock  he  pa)*s  89I  -)~  1  or  £(^, 

290  brings  him  £z,  and  so  he  will  receive  interest  at  the  rate 

^3><i2?=3j  P.C 

90  ^^  ^ 


I. 


FEMALES. 

W  5H  -2;}=5»f  J-2A^=3#,  =  3|||. 
mS-L-S.!  I     'oS+6o+g8_    25        100 

^^  8^14  ng"  i68  xeA-^f^'^ 


168  '168  ""  *672 

.  \  (a)  exceeds  (h)  by  zy^.  Ans. 

2.  a  of  |W(^15  of  7WX  7X16X1^ J.  ^ 
\4       8/     V16        1/4X8x15x7    10 

10  ,  5_2o    140  +  3S— 40 

3.  i     ^      ^^^  43  -.'35.^ "-'35x42 

i^i  35  —  24  42   *  42     42  X  II 

67  42 

=  12^.  Ans. 

4.  After  paying  away  ^  I  have  f  left 

^  of  |=t,  i  of  the  remaining  i=xV- 
J — ^ = J  of  whole. 
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GnuBunar, 

I.  Some  conjunctions  go  in  pairs,  the  first  one  preparing  the 
way  for  the  other  and  corresponding  with  it,  hence  the  origin  of 
the  name,  as: — 

Either  ...        or. 
neither  •        •        nor. 

although       •        •        yet 
though  .        still, 

notwithstanding    .        nevertheless, 
as         ...        so. 
because  .        therefore. 

Examples, — Either  you  or  I  must  go  ;  he  neither  writes  nor 
reads ;  though  I  heard  it,  yei  I  cazmot  believe  it. 

3.  {a)  Adjective  Sentences. 


Scotenees. 

Subject.     Predicate. 

Object 

(I) 

That  will  not  cease,  qualifying 
'joys.' 

(») 
Whose  odours  haunt  my  dreams, 

qutUtfying  *  lilies.' 

That 

whose 
odours 

will  not 
cease 

haunt 

■  •  ■ 

my 
dreams 

These  are  called  adjective  sentences  because  they  qualify  nouns 
like  simple  adjectives. 

{b)  Parsing. 

/— pers.  pron.  1st.  pers.  com.  gen.  sing.  nom.  subj.  to  muse, 
muse — verb,  intrans.   (compounded  with  on^  trans.),  weak 

conj.  indie,  pres.  1st  pers.  sing.  agr.  with  /. 
that — rel.  pron.  neut.  plur.  nom.  refers  to  antecedent  'joys,' 

subj.  to  verb  will  cease, 
will  cease — ^verb,  intrans.  weak  conj.  indie,  future,  3d  pers. 

plur.  agr.  with  subj.  that, 
clothed — verb,  intrans.  (with  in  trans.),  both  weak  and  strong 

conj.  {clothe,  clad,  clad),  complete  part  belonging 

to  spaces, 
whose — ^reL  pron.  (for  0/ which),  neut.  plur.  refers  to  lilies, 

poss.  attributive  to  odours, 
haunt — verb,  trans,  weak  conj.  indie,  pres.  3d  pers.  plur. 

a£p:.  with  subj.  odours, 
my — ^poss.  adj.  pron.  (or  a  form  of  mine,  and  therefore  poss. 

case  of/),  attributive  to  dreams. 

Geography. 

1.  See  same  answered  under  First  Year  in  this  number  0/ 
Magazine, 

2.  Jamaica, — By  far  the  greater  part  of  the  island  is  covered 
with  wild  wood  and  Jungle.  The  most  striking  features  are  on 
the  north,  gentle  hills  and  vales  covered  wiu  rich  verdure, 
and  on  the  south  abrupt  precipices  and  inaccessible  cliffs,  over 
which  streams  frequently  project  themselves  into  the  sea.  The 
only  range  of  mountains  is  the  Blue  Mountains,  and  the  only 
navigable  stream  is  the  Black  River.  Not  more  than  half  the 
surface  is  level. 

Vancouver's  Island, — So  far  as  this  island  has  been  explored, 
the  centre  of  the  country  is  said  to  be  a  mass  of  rock  and  moun- 
tain. The  country  is  diversified  by  mountain,  precipice,  hill, 
dale,  and  lake^  and  the  whole  surface  is  more  or  less  densely 
wooded.  The  soil  is  in  many  parts  remarkably  rich,  and  possesses 
luxuriant  vegetation.  The  coast  is  much  indented,  and  coal  has 
be^  found  of  a  most  excellent  quality. 

British  Guiana. — ^The  whole  of  the  northern  part  is  a  low, 
flat  region,  scarcely  raised  above  the  level  of  the  sea,  and  in 
some  parts  even  below  it,  and  has  been  formed  of  the  mud 
brought  down  by  the  Amazon  and  other  rivers.  The  southern 
half  rises  in  a  series  of  terraces  towards  the  interior.  The 
present  cultivated  districts  lie  either  on  the  sea-coast  or  along 
the  river-sides. 

Mcuheniie  River, — Rising  in  the  Rocky  Mountains  under  the 
name  of  the  Athabasca,  it  flows  into  Athabasca  Lake.  Before 
entering  the  lake  it  makes  its  way  through  a  narrow  gorge 
bounded  by  lofty  mountains.  After  leaving  the  lake,  it  has  a 
breadth  of  from  one  to  three  miles,  except  where  it  is  narrowed 
from  the  nature  of  the  ground.  It  is  swollen  by  the  Tumagain, 
and  a  stream  from  Great  Bear  Lake,  and  enters  the  Arctic  Ocean 
by  a  delta  forty  miles  broad.  The  basin  of  this  river  is  for  the 
most  part  covered  with  grassy  plains,  and  the  bed  of  the  river  is 
for  some  distance  fringed  witn  trees,  but  they  soon  become 
stunted  and  straggling. 


Quebec. — This  city  stands  on  a  very  small  promontory  on  the 
left  bank  of  the  St  Lawrence,  a  little  below  the  junction  of  the 
Chaudiere.  There  is  perhaps  no  city  in  the  world  more  striking 
in  appearance.  Its  fortress  is,  next  to  Gibraltar,  the  strongest 
that  exists. 

3.  A  Voyage  roi/nd  Australia. 

Leaving  Sydney  on  the  south  side  of  Port  Jackson,  which  is 
one  of  the  finest  harbours  in  the  world,  and  passing  Botany  Bay 
and  Cape  Howe,  we  arrive  at  the  coast  of  Victoria,  the  most 
flourishing  of  the  Australian  Colonies.  Melbourne  is  the  capital 
of  Victoria,  and  stands  on  the  Varra  Yarra.  The  channel  be- 
tween Victoria  and  Van  Diemen's  Land  is  called  Bass's  Strait, 
rather  dangerous  for  navigation.  The  island  of  Van  Diemen's 
Land,  or  Tasmania,  has  an  area  of  24,000  square  miles.  The 
coasts  are  in  many  parts  steep  and  rocky.  Hobart  Town  is  the 
capital.  We  now  reach  the  shores  of  South  Australia,  which 
lies  west  of  Victoria.  It  is  exceedingly  productive  of  minerals, 
especially  copper  and  lead.  Proceeding  north-west  we  arrive 
at  Adelaide,  the  capital  of  the  colony.  It  stands  on  an  inlet  of 
Spencer  Gulf,  at  the  entrance  of  which  is  Kangaroo  Island. 
Passing  Spencer  Gulf,  there  is  nothing  of  any  importance  till  wc 
come  to  West  Australia,  established  1829.  Freemantle  is  its 
port,  but  Perth,  farther  inland,  is  the  capital.  Continuing 
northward,  we  pass  the  north-west  cape,  and  inclining  to  the 
north-east,  come  to  Van  Diemen's  Gulf,  which  is  land-locked 
by  the  islands  of  Bathurst  and  Melville  and  Cobuig  Peninsula. 
We  are  now  at  North  Australia ,  which  has  no  government 
settlement  at  present.  We  now  reach  the  Gulf  of  Carpentaria, 
the  largest  inlet  on  the  Australian  coast  Torres  Strait,  which 
separates  Australia  from  New  Guinea,  is  about  ninety  miles 
wide,  and  very  dangerous  to  navigation.  Here  is  Cape  York, 
the  most  northerly  point  of  the  island-continent,  and  as  there  is 
nothing  of  any  consequence,  we  proceed  to  Moreton  Bay. 
This  district  promises  to  become  an  important  agricultural 
settlement.  In  1859  this  district  was  formed  into  a  colony 
under  the  name  of  Queensland.  The  chief  town  is  Brisbane. 
We  now  arrive  at  New  South  Wales.  This  colony  is  bounded 
on  the  north  by  Queensland,  and  on  the  south  by  Victoria. 
Sheep-grazing  is  carried  on  to  a  great  extent,  and  the  chief 
exports  are  wool  and  tallow.  After  passing  the  thriving  settle- 
ment of  Port  Macquarie,  we  cume  to  Newcastle,  with  its  coal 
mines,  and  then  to  Sydney,  thus  finishing  the  voyage  round  the 
island. 

Histofy. 

1.  The  earliest  inhabitants  of  Britain  belonged  to  the  Celtic 
race.  We  find  descendants  of  that  race  in  the  Highlands  of 
Scotland,  in  Wales,  and  Cornwall,  in  the  west  of  Ireland,  and 
in  BrittanT  in  France. 

2.  Tradition  says  that  St,  Patrick  was  connected  with  the 
introduction  of  Christianity  into  Ireland  in  the  fifth  century ; 
and  St,  Columba  carried  the  gospel  to  Scotland  in  the  sixth 
century,  and  founded  the  monastery  of  lona.  St.  Augustine 
was  the  first  archbishop  of  Canterbury  about  the  year  600, 
having  obtained  a  church  in  that  town  from  iCthelbert,  king  of 
Kent,  himself  a  convert  to  Christianity.  Edwin,  king  of 
Northumbria,  after  his  conversion  founded  the  Minster  of 
York,  which  was  at  first  a  simple  wooden  church  (627). 

3.  There  are  three  important  events  in  the  thirteenth  century 
which  show  that  the  power  of  the  nobles  and  Commons  was 
advancing,  viz.  the  compelling  of  King  John  to  sign  Magna 
Charta  in  1 2 15,  the  Provisions  of  Oxford  {\z^),  and  Simon  de 
Montforfs  Parliament  (1265). 

Notes  on  the  Camel. 

Classification, — Backboned,  mammal,  a  cnd-chewer. 

Structure, — Bigger  than  a  horse — seven  or  eight  feet  high — 
i-ough  hair — large  hump  when  animal  is  fat — small  hump  when 
lean — shape  of  body  an  arch — long  slender  legs — soft,  spongy 
feet — broad  to  prevent  it  sinking  in  sand — long  neck — head 
small — nostrils  able  to  close  to  keep  out  drifting  sand — peculiar 
stomach. 

Habits, — Can  walk  over  soft  sand  without  feeling  tired— needs 
little  water — verv  patient — kneeb  to  be  loaded  and  unloaded— 
food — some  prickly  shrulis,  date  leaves,  and  beans. 

Where  he  lives  {habitat),  ^  Arabia,  Africa,  South-eastern 
Europe. 

Uses. — ^Arab  rides  on  camel — carries  burdens — ^milk  and  flesh 
ussd  for  food — hair  made  into  cloth  for  clothes  and  tents — 
leather,  made  of  its  skin,  for  saddle-belts  and  water-bottles. 

Ettdid. 
I.  Prop.  8,  Book  i. 
The  converse  proposition  is  : — If  two  trianglts  have  two  sides 
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of  the  one  respectively  eqnoL  to  two  sides  of  the  other,  and  the  im^les 
eontained  by  those  sides  equal  to  each  other ,  then  the  bases  or  third 
sides  shall  be  eqmal  (Prop.  4,  Book  I.  shows  the  truth  of  this). 

2.  Prop.  20,  Book  I. 

Rider, — Let  A  BCD  be  any  quadrilateral,  and  E  any  point 
within  it.    Then  the  sum  of  the  distances 

EA,  EB,  EC,  ED  is  greater  than  the  ^  " 

sum  of  the  sides  AB,  BC,  CD,  DA. 

Since  BE,  EC  are  greater  than  BC  ; 
EC,  ED  greater  than  DC ;  ED,  EA 
greater  than  DA  ;  then  twice  EB,  twice 
EC,  twice  ED,  and  twice  EA  together  ^ 
are  greater  than  the  sum  of  BC,  CD, 
DA,  and  AB,  or,  halving  these,  the  sum  of  EB,  EC,  ED,  and 
EA  is  greater  than  half  the  sum  of  BC,  CD,  DA,  and  AB. 
-Q.E.D. 


I. 


Music. 


?^-s--ir--^3^^:^--g^ll^^ 


Perfect  4(h.     Perfect  jth.      Miyorjd.         Miuoc  7th.         Minor  »L 


W 


(*) 


IjlnJ  J  r 


6^ 


f) 
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w 


M 


I 


g 


€ 
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THIRD  YEAR. 


Pupil  Teaohm  at  end  of  Thiid  Year,  if  apprenticed  on,  or 
^/S'tfr,  \st  May  1878 ;  and  Pupil  Teaohen  at  end  of  Pourth 
Tear,  if  appientioed  before  that  date. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  How  much  must  I  inve>t  in  the  3  per  cents,  standing  at 
94i,  in  order  to  have  an  income  of  jC75,  5s.  od.  per  annum  ? 

2.  Five  per  cent,  on  a  certain  sum  yields  ^375 ;  find  '125 
per  cent,  on  the  same  sura  in  £  s,  d, 

3.  Divide  £426  among  3  perK>ns,  A,  B,  and  C,  so  that  their 
shares  shall  be  as  i,  -l,  and  ^ 

4.  Find  the  mercantile  discount  on  ;^ioo  due  in  73  days  at  4 
percent. 

5.  Find  the  difference  between  the  simple  and  the  oompoauii 
interest  on  ;f  1000  for  3  years  at  5  per  cent. 

FEMALES. 

I.  Divide  *oii2i4  by  53*4,  and  prove  the  result  by  vu'gar 
fractions. 
a.  Simplify  2J  +  72I  + 316^  +  2-875. 

3.  A  man  walked  in  4  days  60  miles ;  in  each  of  the  three 
first  days  he  walked  an  equal  distance,  in  the  fourth  day  he 
walked  13*95  miles ;  find  the  amount  of  his  daily  walking. 

4.  A  person  has  '1875  ^^  ^  mine;  he  sells  *i^  part  of  his 
share  ;  what  fractional  part  of  the  mine  has  he  left  ? 

Grammar. 

1.  '  Lostilv 

I  dipped  my  oori  into  the  silent  lake ; 
And,  as  I  rose  upon  the  stroke,  my  boat 
Went  heaving  through  the  water  like  a  swan  ; 
When  from  behind  that  craggy  steep,  tUl  them 
The  horizon's  bound,  a  huge  peak,  black  and  huge. 
As  j^with  voluntary  power  instinct, 
Upreared  its  head.* — ^Wordsworth. 

(a)  What  is  an  adverbial  phrase?  distinguish  it  from  an 
adverbial  sentence,  and  give  examples  of  both  from  the  above 
passage. 

(^)  Parse  the  words  m  italics. 

{c)  Give  the  meaning  of  the  above  passage  in  your  own  words. 

2.  Point  out  the  prefix  and  give  its  meaning  in  the  following 
words  : — A  vaunt,  abdicate,  avert,  acquaint^  aoiieve,  adventure, 


Geo^fF^uiy. 

Answer  either  Question  2  or  Question  3,  nM  both. 

1.  Give  full  notes  of  a  lesson  on  the  following  sentence  in  a 
letter  from  a  young  man  who  is  intending  to  settle  somewhere 
in  Australia : — 

'I  have  just  returned  to  Sydney  from  a  voyage  round  this 
vast  island,  in  which  I  have  seen  every  part  of  Sie  coast,  and 
have  examined  each  of  our  settlements.' 

Draw  a  map  in  illustration. 

2.  Describe  a  journey  by  land  from  the  mountains  of  Abyssinia 
to  Jerusalem. 

3.  Name,  in  order,  the  rivers  of  Asia,  flowiitg  into  the  Pacific 
and  Arctic  Oceans.  Describe  briefly  the  source  and  conxse  of 
each. 

SECOND  PAPER. 

One  hour  allowed  for  Females,  two  and  a  half  for  Males, 

History. 

1.  What  explanation  would  you  suggest  of  the  fact  that  the 

g^wer  of  Henry  VIIL  was  more  absolute  than  that  of  other 
nglish  kings? 

2.  Contrast  the  character  of  James  I.  with  that  of  his  imme- 
diate predecessor  on  the  throne. 

3.  When  and  by  whom  was  the  battle  of  Plassey  fought? 
Give  some  account  of  the  rise  and  progress  of  the  Briti^  Empire 
in  India. 

Pemnansbip. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
BurgMtidy, 

Write,  in  email  hand,  as  a  specimen  of  copy-setting,  '  Vtt  here 
Prince  Edward stassds^  Kissg  Hemys  sosu' 

^^OflHSOStOOOa 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Endid. 

[All  generally  understood  abbreviations  for  words  may  be  used, 
bat  symbob  of  operations,  such  as  ^-,  4~>  X»  eie  inadmisBtble.] 

X.  Straight  lines  which  are  parallel  to  the  same  straight  line 
are  parallel  to  each  other. 

If  two  adjacent  sides  of  a  paiaUelogiam  be  parallel  to  Cwo 
adjacent  sides  of  another  parallelogram,  the  other  sides  will 
also  be  paralleL 

2.  If  the  square  described  upon  one  of  the  sides  of  a  triangle 
be  equal  to  the  squares  described  upon  the  other  two  sides  of  it, 
the  angle  contained  by  these  two  sides  is  a  right  angle. 

What  is  the  converse  proposition  ? 

Alffebnu 

1.  Show  that  I  +Jr(jF+  1)  (*+2)  (x+3)=(^  +  3'+ 1)*- 

2.  Prove  that  the  L.  a  X.  of  two  expressions  is  thdr  product 
divided  by  their  G.  c  M. 

Find  the  L.  a  M.  of  2x'— 7Jf— 2  and  2jr»  — jr— 6. 

3.  Sohrc  the  equations : — 

23  3     ' 

4+3?      ,_^  +  '9 

jr-j-12' 


(1) 


I-h2Jf       ■ 


Mmic. 

A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Complete  the  following  (by  inserting  the  necessary  sharps 
or  flats)  as  a  descending  and  ascending  diatonic  minor  scale  of  B 
{St^    Blark  the  places  of  the  semitones :— 


-  <p  rj 


I 


isr 


-     ■  ^j    <»  B 

^    ^    '^         ■ 


2.  Write  a  measure,  of  rests  only,  in  each  of  the  kinds  of 
time  indicated  by  the  following  signatures :-— 


P 


m 


m 


I 


3.  Write  over  each  of  the  following  the  name  of  the  major 
scale,  and  under  eadi  that  of  the  mmor  scale  of  which  it  is  the 
signature  >— 

h  m§3         rt 


^ 


I 


1 


1 


I 
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ANSWERS,--THIRD  YEAR, 
Arithmetic 

UALKS. 

1.  If  jf  94i  bring  an  income  of  ;f  3,  what  investment  will  bring 

9A\  X  7$t      y.377  X  301  _  ^"3477     ^,  .     ,^      , 

2.  If  £iQO  gives  ;f  5,  what  sum  gives  ;t373? 

jf  $  is  derived  from  ;£^ioo, 
iTi  .»  £20, 

£Z1S  »  20  X  375 

;f75- 

And  -125  per  cent,  of  ;f7S=  ^  of;^75 

=;^¥  X  TBr=2s.  6d.  x  J  =  is.  loid.  Ans. 

£    £ 

.'.  71  :  35  ::  426  :  210,  first  share. 
71 :2i  ::426  :  126,  second  „ 
71  :  15::  426  :   90,  third    „ 

4.  Interest  on  ;f  100  for  \  year=;f4  X  \=£i ; 
.  •.  ;f  100  would  increase  to  £iQO\. 
So  that  discount  on  £100^^ £^t 

n     £1     =^iooJ* 


»> 


f  > 


>i 


-  -|xioo 

£too=£^-^^* 

-./■80X5 
=  155.  loi^J. 


n 


If 


.    .                 /.IOOOX3X5       _ 
5.  (I)  Simple  interest  =  ;f ^,7«        =  A ^50- 

(2) 


Principal  for  ist  year=Ziooo ; 
.-.  interest         „  =ZioooXt4v=;£SO. 

Principal  for  2 J  year=;£'iooo-l-  50=;[f  1050 ; 
.-.interest         ,,  =;fioSox  fy=;fS2,  los. 

Principal  for  3d  year =;f  1050  +  252,  ics. 

=j^II02,  IDS.  ; 
.'.  interest         „  =;fii02,  los.  X  ^ J^ 

=;f55f  2s.  6d.  ; 
.-.  amount  at  end  of  3d  year=;^ii02,  los.  +;^55,  2s.  6d. 

=;£'ii57.  I2S.  6d  ; 
.'.  compound  interest  on  ;tiooo=;^ii57,  12s.  6d. — ;fiooo 

=£^S7t  I2S.  6d., 
which  exceeds  the  simple  interest  by  £7,  12s.  6d.  Ans. 


)  1068  V 


FEMALES. 


00021 


534 

i34 


Proof. 
I 1214    .  534 
10 
10 


lOOOOOO 

—  II2I4 


1000000 

_II2I4 


X 

534 
10 

X 

534      1 000000 
=21 X  — -~ 

21 


lOOOCO 


lOOOOO 
=  •00021. 


2. 


2i=    2-533 

721=   72 '625 

3i6j=3i6-i(56 
a-875 


6 


394 'ooo  Ans. 

3.  60 —  l3'9$=^6*o5  number  of  miles  walked  first  3  days ; 

. ".  ^^=15*35  >i  i>  each  day. 

4.  His  share  of  the  whole  mine  ='1875 

^i?75^37S^3 
loooo    2000    16* 

,     ^     16     8 

and  '!?= — =  -■  » 
***"*     '     90    45 

8,3      I 

•     —  of        == —  • 

•  •  45      16    30 ' 
and3-i=?£=i6=;/=iZ   Ans., 

16       30  480  480        240 

the  fraction  of  the  whole  mine  which  he  has  left. 


Gnunnmr. 

1.  (a)  An  adverbial /Ami/  is  an  incomplete  thought  express- 
ing tbe  meaning  of  an  adverb ;  ta,  into  tJusiUni  lake;  wt^loH  the 
jtfwAe;  tknm^  the  water;  like  a  imam. 

An  adverbial  senteiue  is  a  complete  thought  expressing  the 
meaning  of  an  adverb ;  as,  or  /  rese  upom  the  strike;  wkem  a 
huge  peak  upreared  its  head, 

(^)  as — a  temporal  conj.  introducing  a  subordinate  adv.  sent. 
heavittg — incomplete  part,  qual^ng  boat, 
like — adv.  modifying  Xeaving-,  and  ^ov.  dat.  case  swan, 
swan — dat.  case  gov.  by  like  (or  obj.  gov.  by  to), 
behind— forming  part,  of  prep,  phrase y^w  behin:/,  gov.  obj. 

steep, 
till—pm.  gov.  then  (=a  noun). 
M«»--{adv.=)  noun,  obj.  gov.  by  till, 
bound—^hstr,  noun,  neat  sing.  obj.  in  apposition  with  steep, 
as  i/—<:on},  phrase,  comparative,  introducing  subordinate 

sent. 
instinct—^^].  <^3aX.peak. 

{c)  I  was  vigorously  rowing  through  the  calm  waters  of  the 
lake,  and  as  I  pulled,  my  boat  rose  and  fell  with  a  swan-like 
motion.  All  at  once  I  came  in  sight  of  a  large  dark  rock, 
which  seemed  almost  instinctively  to  come  from  behind  the 
precipice,  that  had  prevented  me  from  seeing  it. 

2.  a  or  ah,  meaning  Jrom^  is  the  prefix  in  a-vaunt,  aMicate, 

and  a-vert. 
adf  meaning  to^  is  the  prefix  in  or-quaint,  a-chieve,  ad^ 
venture,  or-cuse. 

Geography. 

1.  See  same  question  answered  under  Second  Year  in  this 
number  of  Magazine. 

2,  In  journeying  by  land  from  the  mountains  of  Abyssinia  to 
Jerusalem,  the  most  convenient  route  will  be  to  follow  the 
Tacazze,  a  tributary  of  the  Nile.  Beginning  among  the  moun- 
tains, say  at  the  site  of  Magdala,  which  was  taken  by  the 
P>ritish  under  Napier  in  i860,  we  follow  the  Tacazze  till  it 
changes  into  the  Atbara,  the  third  great  tributary  of  the  Nile, 
the  most  wonderful  river  in  the  world.  Following  the  windings 
of  the  river  through  Nubia,  we  continue  our  journey  along  its 
limited  valley,  passing  the  towns  of  Berber,  Dongola,  Ipsam- 
bool,  and  Derr.  Entering  Egypt,  we  find  that  this  country 
depends  on  the  Nile  for  its  fertility.  We  may  visit  on  our  w^y 
the  interesting  ruins  of  Thebes,  and  the  towns  of  Kenneh,  Siout 
Ghizeh,  and  Cairo.  We  may  now  turn  east  to  the  Suez  Canal, 
crossing  which  we  strike  across  the.'desert,  following  if  we  choose 
the  route  which  the  Israelites  took  in  journeying  from  Egypt 
to  the  Holy  Land,  crossing  into  Palestine  by  the  southern 
boundary,  and  arriving  at  Jerusalem,  our  destination,  through 
the  ancient  tribe  of  Judah,  visiting  those  places  which  have 
been  identified  with  Engedi,  Hebron,  Bethlehem,  etc. 

V  RiVKRS. 


FLOWING  INTO  THE  PACIFIC  OCEAN. 

River 

Rises  in 

Flows 
S. 

Through 

Falls  into 

Meinam. 

Borders    of 

Siam. 

Gulf     of 

China. 

Siam. 

Mekong. 

>f 

S. 

Annam. 

Chinese 
Sea. 

Yang  -  tse  - 

Thibet 

E. 

Central  China. 

Yellow 

Kiang. 

Sea. 

Hoangho. 

ft 

E. 

Northern   ,, 

»t 

Amoor,    or 

North      of 

E. 

S.£.ofSiberia, 

Gulf     of 

Saghalien. 

Mongolia. 

» 

and  north  of 
Manchooria. 

Tartary. 

FLOWING  INTO  ARCTIC  OCEAN. 

Lena. 

W.  of  Lake 

N.E.and 

Eastern       Si- 

Arct ic 

Baikal. 

N. 

beria. 

Ocean. 

Yenisei. 

Mongolia. 

N. 

Central      „ 

Bay  of 
Yenisei. 

Obi. 

Altai  Mts. 

N.W.and 

Western    „ 

Gulf     of 

W. 

Obi. 

Histofy. 

I.  The  explanation  of  the  fact  that  Henry  vin.  was  more 
absolute  than  other  English  kings,  lies  in  Morels  statement  that 
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there  never  would  be  wanting  some  pretence  for  deciding  in  the 
king's  favour,  as  that  equity  was  on  his  side,  or  the  strict  letter 
of  the  law,  or  some  forced  interpretation  of  it ;  or,  if  none  of 
these,  that  the  royal  prerogative  ought  with  conscientious 
judges  to  outweigh  all  other  considerations.  It  was  believed 
at  the  time  that  the  king  could  do  no  wrong,  and  that  the  king 
could  do  as  he  pleased  with  the  persons  and  property  of  his 
subjects,  and  that  a  man  had  a  right  to  no  more  than  the  king's 
goodness  permitted.  The  vast  concentration  of  all  secular  and 
ecclesiastical  power  in  a  single  hand  accustomed  the  people  to 
the  personal  government  which  began  in  this  reign. 

2.  No  sovereign  could  have  jarred  against  the  conception  of 
an  English  ruler  which  had  grown  up  under  Elizabetn  more 
utterly  than  James  the  First.  His  boasting,  his  want  of  personal 
dignity,  his  coarse  buffoonery,  his  drunkenness,  his  pedantry,, 
and  his  contemptible  cowardice  stood  out  grotesquely  when 
contrasted  with  all  that  men  recalled  of  his  queenly  predecessor. 

3.  The  battle  of  Plassey  was  fought  by  Clive  in  1757,  when 
he  defeated  the  Nabob  of  Bengal.  This  victory  began  the 
empire  of  India  in  the  East.  From  that  time  the  English 
l)ecame  the  actual  rulers  of  Bengal,  Bahar,  and  Orissa,  though 
a  new  nabob  was  appointed,  and  they  were  formally  given  over 
by  the  Mc^l  Emperor  in  1765.  In  1760  the  districts  of 
Burdwan,  Midnapore,  and  Chittagong  were  ceded  to  the  English 
in  payment  for  the  services  of  Uie  army.  In  1766  Northern 
Circars  was  given  up  by  the  Nizam,  and  Guutoor  was  annexed 
in  1788.  From  that  time  the  history  of  India  is  little  else  than 
a  series  of  conquests  and  annexations,  which  have  resulted  in 
giving  Britain  actual  possession  of  more  than  three- fourths  of 
the  whole  country,  and  virtual  power  over  the  rest.  The 
Mutiny  of  1857-59  caused  a  thorough  change  in  the  relations  of 
the  country  to  Great  Britain.  The  government  was  transferred 
from  the  East  India  Company  to  the  Crown. 

EacUd. 

1.  Prop.  30,  Book  I. 

Ridtr,—\.t\,  ABCD,  EFGII  be  two  parallelograms  which 
have  their  sides  AB,  BC,  EF,  FG 
respectively  parallel  to  one  another, 
viz.  AB  parallel  to  EF,  and  BC 
parallel  to  FG.  Then  DC  shall 
be  parallel  to  HG,  and  AD  to 
EH.  Because  the  opposite  sides  of 
parallelograms  are  parallel  to  one 
another,  then  DC  is  parallel  to  AB. 
But  EF  is  parallel  to  AB ;  .'.  DC 
is  parallel '  to  EF.  But  HG  is 
parallel  to  EF;  .'.  DC  is  parallel 
to  HG.  In  the  same  way  it  may 
be  shown  that  EH  is  parallel  to 
BC— Q.E.D. 

2.  Prop.  48,  Book  I. 

The  converse  of  this  proposition  is,  that  in  every  right-angled 
triangle  the  square  described  on  the  side  subtending  the  right 
angle  is  equal  to  the  squares  described  on  the  sides  containing 
the  right  angle. 

Algebra. 

1.  i+:r(jr+i)(j:+2)(jr-)-3)=i  +  (^»  +  ^)(jr'  +  5jr  +  6) 

= x*  4- 9jc»  4- 6jr -f  I -f  6;r«  +  2^ 
=x*4(3x+ 1)2  4- 2x^^(3^+1) 

=  {^  +  (3a  +  i)}« 
=(^  +  3-r  +  l)«. 

2.  Let  A  and  B  denote  the  two  expressions,  and  D  their 
greatest  common  measure,  so  that  A=mD,  and  B=//D.  Then 
since  m  and  n  cannot  have  a  common  factor  (otherwise  D 
would  not  be  the  G.  c.  M.  of  A  and  B),  hence  their  L.  c.  M. 

.*.  L.  c.  M.  of //iD  and  »D=/»#fD 

_fflD  X  wD 

D 
_AxB 


D 

Hence  this  rule.     Divide  the  product  of  the  two  expressions  by 
their  G.  c.  m. 

L.  c.  M.  of  (2.t*  —  7jr — 2)  (ZJ? — X — 6) 

= G.C.M.iX-2) =(2^-7.r-2)(2^+3) 

=4.T*  +  6a^  —  \^  —  25.r — 6.  Ans. 


^-  2       z —    -T"- 

L.  c.  M.  ofdenominators=6; 

.•.  3jr--i5jf— 12=  — i8  +  8jr, 
or  34:  —  15X— 8*=  12  — 18, 
—  20Lr=  — 6, 
x—'f^.  Ans. 

2.  4  +  3-y_i=-y+i9 

i  +  2JC        2      Jr+I2 
L.  C.  M.=(l+2Jr)  (X+I2)2; 
.'.  (4+3^)  (X+I2)2-(I+2X)  (4r+12)  =  (x+I9)  (I+2X)2, 

8x + dx*  4"  96  +  72*  "■ -^  ~"  2**  — 12  —  24JC 

=2Jt-t-38+4j:«  +  76x, 

6j:^— .2jr«  — 4jr*-f8i:  +  72jc  --4f  — 24JC  — 2Jr  — 764? 

=38—96+12, 
8our — 103^=  —46, 
23^=46, 
x=2.  Ans. 


I. 


Music. 


za: 


I 


:*z 


2. 


P 


^     i  r 


i 


(^  r    K    f*    r  II  ^}—r — r — r 


m 


i 


F  Major. 


^ 


B  6at  Major.  A  Migor. 


G  Major. 


I 


I 


D  Minor. 


G  Minor.         F  sharp  Minor.  £  Minor. 


FOURTH  YEAR. 

Papil  Tetchen  at  end  of  Fourth  Year,  if  apprnUiced  on^  or 
after ^  1st  May  1878 ;  and  Pnpil  Teaohen  at  end  of  Fifth  Year, 
if  ajj^renticed  before  that  date. 

FIRST  PAPER. 

Three  hours  and  a  half  alloioed. 

Arithmetic. 

MALES. 

1.  How  much  per  cent,  should  I  gain  or  lose  in  giving  lod. 
for  a  French  franc,  at  the  exchange  of  25*57  francs  for  the  £ 
sterling? 

2.  How  much  ore  must  one  raise  in  order  that,  losing  42} 
per  cent,  in  roasting,  and  1^  of  the  residue  in  smelting,  there 
may  result  506  tons  of  pure  metal  ? 

3.  If  the  discount  on  £s6y  be  ^^34,  14s.  3^.,  simple  interest 
being  reckoned  at  4}  per  cent.,  in  how  many  days  is  the  sum  due? 

4.  What  sum  must  I  have  invested  in  the  3  per  cents,  stand- 
ing at  9ot»  if  a  transfer  of  }  of  my  capital  to  the  4  per  cents,  at 
115  would  increase  my  income  by  £^  ? 

5.  What  would  it  cost  to  convey  144  miles  at  the  rate  of 
5s.  od.  per  ton  per  mile  (insurance  being  demanded  at  y  per 
cent.),  a  box  weighing  itself  3^  lbs.,  and  containing  1050  rings, 
each  weighing  l  dwt.  4  grs.,  and  each  being  worth  £1,  2s.  od.? 

FEMALES. 

1.  In  what  time  will  ;^225  amount  to  ^256,  los.  at  34  per 
cent  simple  interest  ? 

2.  If  1500  copies  of  a  book  of  1 1  sheets  require  66  reams  of 
paper,  how  much  paper  will  be  required  for  5000  copies  of  a 
book  of  25  sheets,  of  the  same  size  as  the  former  ? 

3.  The  annual  poor's  rates  on  a  net  rental  of  ;f  365,  7s.  3d. 
amount  to  ;^36,  os.  9d. ;  what  should  be  the  net  rental  of  an 
estate  for  which  the  poor's  rates  amount  to  £2^  5s.  lod.  per 
annum  ? 

4.  A  person  buys  shares  in  a  railway  when  they  are  at  ;£'i94f 
£1$  having  been  paid,  and  sells  them  at  ;^32,  9s.  when  £2$  has 
been  paid  ;  how  much  per  cent,  does  he  gain  ? 

Gnunmar. 

*  Yet,'  quoth  our  Hoste,  Uei  me  taike  to  thee. 
Why  art  thou  so  discoloured  of  thy  face? ' 
Quoth  he  (the  Alchemist^s^  servant). 


'  In  the  Middle  Ages  much  cost  and  pains  were  bestowed  on 
trying  to  find  out  how  to  make  gold  by  a  chemical  process ;  this 
was  called  Alchemy. 
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*  I  am  SO  used  the  hote  fire  to  blow, 

That  it  hath  changed  my  colour,  I  trow. 

We  labour  ever,  zxAporen  in  the  fire, 

And,  for  all  that,  we  fail  of  our  desire ; 

For  that  sciMce  is  »x  so  far  hefom^ 

That  we  may  not,  although  we  had  it  sworn, 

It  overtake,  it  slides  away  so  fast ; 

It  will  us  maki  beggars  at  the  last.' — Chaucer. 

(a)  Write  out  the  sense  of  the  above  in  modem  English. 

{b)  *TAe  hoil  fire^* — what  concord,  now  disused,  do  these 
words  illustrate  ? 

(r)  What  change  do  you  perceive  to  have  taken  place  in  the 
pronunciation  of  the  words  scU$$ce  and  colour?  Is  there  any 
rule  for  this  alteration  of  accent,  and  can  you  give  other 
examples  of  it  ? 

(</)  Analyse  the  last  four  lines. 

\e)  Parse  and  explain  the  words  in  italics. 

Geography. 

1.  Give  'Notes  of  a  Lesson'  on  'the  United  States,'  under 
these  heads : — 

(a\  Boundaries  and  extent. 
\i)  Mountains. 
{c)  Rivers. 
{d)  History. 
\e)  Constitution. 

(/)  Trade,  manufactures,  and  great  towns. 
Illustrate  by  a  map. 

2.  Compare  the  shape,  size,  and  general  character  of  the 
Atlantic  and  Pacific  Oceans. 


SECOND  PAPER. 
Ofu  hour  allowed  for  Females,  hvo  and  a  half  for  Males. 

History. 

1.  What  explanation  would  you  suggest  of  the  fact  that 
England  has  not  had  a  second  sovereign  named  either  Stephen 
or  John  ? 

2.  How  did  we  acquire  the  Cape  of  Good  Hope  ?  Trace  the 
progress  of  British  dominion  in  South  Africa. 

J.  When  was  publication  of  debates  in  the  House  of  Commons 
first  tolerated  ?  What  part  was  taken  by  the  City  of  London  in 
obtaining  that  toleration  ? 

Penmaiiflhiii. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  woxd 
Bitrgundy. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  Yd 
here  Prince  Edward  stands^  King  Henrys  son,'' 

CompositioiL 

Write  a  short  essay  on  Light  and  Us  Uses, 

Eadid. 

(The  only  abbreviation  admitted  for  '  the  square  on  AB '  is 
*  sq.  on  j4B,^  and  for  *ihe  rectangle  contained  by  AB  and  CD^ 
'rett.  AB,  CD,') 

1.  Draw  a  strsueht  line  from  a  given  point  in  a  side  of  a 
parallelc^am  whioi  shall  bisect  the  parallelo^m. 

2.  If  there  be  two  straight  lines,  one  of  which  is  divided  into 
.iny  number  of  parts  ;  the  rectangle  contained  by  the  two  straight 
lines,  is  equal  to  the  rectangles  contained  by  the  undivided  line, 
and  the  several  parts  of  the  divided  line. 

What  is  the  corresponding  formula  in  Algebra  ? 

3.  If  a  straight  line  be  divided  into  two  equal,  and  also  into 
two  unequal  parts ;  the  squares  on  the  two  unequal  parts  are 
together  double  of  the  square  on  half  the  line,  and  of  the  square 
on  the  line  between  the  points  of  section. 

Algebra. 

2.  Solve  the  equations : — 

}  3ar  — 25^=167. 
(2.)  39(1-')-  5«« 


+  3^. 


4  x+i 

3.  A  man  was  employed  on  the  condition  that  for  every  day 
he  worked  he  should  receive  3s.  6d.,  but  for  every  day  he 
played  he  should  forfeit  2s.  6d. ;  at  the  end  of  40  days  he 
received  £4.     llo^  many  days  did  he  work  ? 


M^f*»fiiration. 

1.  The  sum  of  the  sides  of  an  isosceles  triangle  is  306  feet, 
and  each  of  the  equal  sides  is  five-eighths  of  the  third  side ;  find 
its  area. 

2.  The  sides  of  a  right-angled  triangle  are  27  and  43  feet ; 
find  the  area  of  the  circle  described  on  the  hypotenuse  as 
diameter. 

Music. 
A  quarter  of  an  hour  allowed  for  this  paper. 

1.  Write  the  upper  tetrachord  of  B  (Si)  minor  in  every  form 
with  which  you  are  accjuainted.  Mark  the  places  of  the  semi- 
tones and  augmented  intervals. 

2.  Write  under  each  of  the  following  pairs  of  notes  th^:  name 
and  quality  (major,  perfect,  diminished,  or  other)  of  the  interval 
it  forms  :•  — 


^^ig=t 


^ 


1^ 


-iasL 


I 


:65»z: 


3.  Transpose  the  following  into  A  (La) : 


I 


f^  J >J];JJiJJiJr  7  ir rr..p j  ^^i 


I. 


ANSWERS.— FOURTH  YEAR. 
Arithmetic. 

MALES. 

25*57  frs.  at  lod.  each = 255  7d. 
£x  sterling=240 


.'.  he  loses      15 -yd.  on  2557. 

255  7d.  :  lood. ::  I57d.  :  loss  p.  c. 

2557V57oW6rtyV-  Ans. 
/iS34a\ 

35?. 

2557 
2.  A  loss  of  42*5  p.  c.  =57*5  left  before  smelting. 

A  loss  of  iV  ^^  57*5=H  ^^  57 '5  P"'^  metal  out  of  100  tons. 
If  \\  tii  57*5  tons  be  pure  out  of  100  tons,  how  many  tons  are 
required  to  have  506  pure  ? 

\\  of  57 '5  :  506 ::  I03  tons. 
loox  506  X  19^961400  ^^^^ 

6325  632-5 

6325\96i400o/i520  tons.  Ans. 

76325     V 

32890 
31625 


12650 
12650 

3.  Present  value  of  ;f567=;f532,  5s.  S^d.,  the  discount  being 

Present  value  of  ;f  104}=;^ lOO,  the  discount  being  £4,  los. 
For   convenience   in    reducing,    the    terms    may    be    thus 
arranged : — 

£     s.    d.      £   s.     d. 

532  5  8»  •  34  14  3^  :  3^5  <la>s. 
20        20 


10645 
12 

127748 
7 


694 
12 

8331 
7 


894240     58320 

9O6.  :  2000s. 
648 
365  days  X  2000  X  S^^^_365  X  too  X  648=36500. 
^X  894240         44712       69 
69X36500/52811  days.  Ans.  529  nearly. 

/345  V 


[  Continue  on  page  151. 


144  THE  PRACTICAL  TEACHER.  [May  i88r. 


BROWNS'    SCHOOL    SERIES. 

Published  by  A.  BROWN  &  SON, 

To  whom  all  Orders  for  Specimen  Copies  are  to  be  forwarded. 


jDSt  Ready, 

SECOND    SERIES    OF    BROWNS'    UNIVERSAL 

TEST  CARDS  IN   ARITHMETIC. 

Six  Packets  for  the  Six  Standards,  printed  on  Coloured  Cards  (30  in  each  packet),  every  Standaxd  being  a  dtfiefcnt  coloor. 
Price  IS.  each  packeL     Post  free,  ixd.  each,  or  5s.  3d.  per  set  from  A.  B&OWN  &  Son,  Hull. 

Jnst  Pablished,  Price  28., 

BROWNS'   MANUAL   OP   MUSIC. 

Prepared  specially  for  Pupil  Teachers,  Students  in  Training  Colleges,  and  those  preparing  for  Trinity  College,  and  the  Oxford 

and  Cambridge  Local  Examinations. 
'  Messrs.  A.  Brown  &  Son,  of  Hull,  have  acquired  quite  a  local  reputation  for  their  scholastic  publications,  but  few  woiks  with  which 
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Post  free  for  is.  9</.  in  Stamps  from  the  Puhiisker, 

BROWNS'  HOME  LESSON  GEOGRAPHT, 

Wifh  all  the  Alterations,  exactly  stdt  the  New  Code. 


Standard  V.— Europe.    7  inustrations, .....    2d. 
„      VL— Aala»  Afiica,  and  Amarlna.    3  Illustiationa,  «    2d. 


Standard  IL—Deflnitlims.  la  inustrations  and  Map.  .  .  3d. 
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BROWNS'    NEW   DESIGNS   IN 

ILLUMINATED    CERTIFICATES. 

For  those  ^^o  have  passed  H.M.  Inspector's  Eacamination. 


No.  4. — Gold  and  4  other  colours,  laxger  size,  per  doz.  nett.  3s.  6d. 
,,    5. — Gold  and  8  other  colours,  13}  in.  by  10  in.  „  os.  od. 


No.  z. — ^Violet,     ....••    per  doz.  nett,  is.  6d. 
„     2. — Gold  and  4  other  colours,        .        .  ,,  2s.  6d. 

,,    3.  —Gold  and  3  other  colours,  larger  size,  ,,  2s.  6d. 

'  These  are  well  designed  and  pretty  cards.  Compared  with  most  already  in  the  market,  which  are  ill-conceived  and  worse  drawn, 
they  are  positively  beautiful.  In  time  we  may  perhaps  manage  by  means  of  these  and  such  as  these  to  cure  the  artisan  youth  of  Elng-land 
of  that  taste  for  decoration  which  now  leads  to  the  framing  of  the  "  Trade  Emblem.*"— The  Teacher,  March  13,  i88a 

Specimens  of  the  above  sent  post  free  for  published  price,  or  the  set  of  Five  for  Sd.  in  Stamps,  direct  from  A.  Brown  &  SON  only. 

BROWNS'    STANDARD    ARITHMETIC 

CONTAINS  MENTAL  ARITHMETIC  AS  REQUIRED  BY  THE  CODK 
With  Test  EzerdBos,  graduated  and  adapted  to  the  New  Coda.    By  the  Author  of  *  Browns'  imiyeraal  Test  Cards  In  Arlttmietl&' 

Standardly.,    .        .    price  2d. ;  Answers  in  cloth,       •        •     6d. 

,,  v.,      ■  .  ,,      2(1.!  ,,  ,,  •  .      00. 

,,       VL  and'VII.,     ,,    ad.;         „  ,.  •        .    6d. 

The  above  Three  Standards  bound  together  and  called  Part  IL« 
price  8d.  in  doth. 

A  Complete  Book  of  all  the  Answers,  bound  together  in  doth,  price  is.  6d. 
'  Your  "  New  Comprehensive  Standard  Arithmetic  "  is  an  admirable  work,  and  will  fully  mamtain  the  reputation  won  by  your  excellent 
"  Universal  Test  Cards."    I  have  long  used  and  am  familiar  with  the  merits  of  the  latter,  and  shall  lose  no  time  in  introducing  the  fonner 
for  daily  work  in  my  school. ' — W.  Sparks,  Head  Master,  Board  Schools,  Driffield. 

Specimen  Copies  post  free  for  published  price  in  Stamps  from  A.  BaowN  &  Son. 

Browns'  *  Savile '  Test  Cards  in  Arithmetic.    Six  Packets  for  the  New  Code.    Price  is.  each ;  post 

free,  lod.  each. 

Browns'  Universal  Test  Cards  in  Arithmetic.    (First  Series.)    Six  Packets  for  the  New  Code.    Price 

lod.  each ;  post  free,  9d.  per  packet ;  4s.  3d.  per  set. 
'  I  never  did  so  well  as  when  having  used  your  Cards.'— T.  E.  Burras,  Minster  Schools,  Beverley. 

*  Your  Arithmetic  Cards  are,  without  doubt,  the  best  I  am  acquaiated  with.    Tlie  questions  are  both  practical  and  sensible,  and  closely 
resemble  those  usually  set  by  H.M.  Inspector. '—J  as.  W.  Bosomworth,  St.  Stephens  Schools,  Hull. 
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II        i>A«»         •  •         II       2Q.  J  ,f  ,,  «  .      od. 
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The  above  Three  Standards  bound  together  and  called  Part  I., 
price  8d.  cloth. 
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Shakespeare's  Trial  Scene  from 'Merchant  of  Venice,'   ,        .    2d. 


Byron's 'Prisoner  of  Chillon,' Second  Edition,  •  .  .2d. 
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Longfellow's 'King  Robert  of  Sicily, 'eta 3d. 
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full  of  Notes,  and  are  just  the  books  for  those  requiring  full  and  numerous  explanations,  eta 
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To  Sabficribers. — ^The  Practical  Teacher  is  pub- 
lished on  the  25th  of  every  month.  Price  6d. ;  post 
free,  y^d. ;  sent  post  firee  for  a  year,  7s.  6d« 

F,  O.  Orders  should  be  made^yabU  at  Chief  Office. 

Subscribers  not  receiving  their  copies  regularly 
are  respectfully  requested  to  write  to  the  Publisher. 


To  Conespondenta-^All  literary  communications 
should  be  addressed,  The  Editor  of  the  Prac- 
tical Teacher,  Pilgrim  Street,  Ludgate  Hill, 
London,  E.C 

Accepted  contributions  are  paid  for  within  twenty- 
one  days  of  publication. 

The  Bditor  cannot  retnm  xejeoted  HB8. ;  Miflion  thonld 
therafore  retain  oopieB. 


publications  iftebiifnelj* 

NOTICE. 

We  have  reaived  two  childish  complaints  from 
authors  whose  works  have  been  unfavourably  noticed 
in  these  columns.  The  Editor  cannot  under  any  circum- 
stances whatever  enter  into  a  correspondence  respecting 
reviews  which  appear  in  the  P.  T.  All  communica- 
tions on  the  subject  will  be  put  into  the  waste-paper 
basket.  Our  revieivs  are  done  by  well-known  able  men 
and  woftien  r^r^e  suspicion^  and  we  can  assure  our 
readers  that  the  publications  submitted  to  us  will  be 
fjEurly,  oandidly,  and  fearlesBly  dealt  with^  no  matter 
whose  imprint  tluy  bear. 

Lays  of  Bomaxice  and  Chivalry.  By  W.  Stewart 
Ross.  Cr.  8vo,  70  pp.  Price  2s.  London: 
Stewart  &  Co. 

These  twenty  ballads  are  very  spirited,  and  well 
bear  out  their  title  as  both  chivalrous  and  romantic 
They  remind  one  of  divers  poets  who  have  heretofore 
achieved  good  fame  in  similar  fields  of  song,  as 
Macaulay  and  Aytoun,  and  the  authors  of  the  Norse 
Sagas  and  the  Neibelingen-leid ;  with  not  unfrequendy 
details  of  the  picturesque^antique  worthy  of  Chaucer, 
and  some  touches  like  Chevy  Chcue  and  the  Percy 
{Relics.  However,  they  are  not  mere  echoes,  far  less 
imitations, — ^as  our  extract  shall  prove, — but  have 
considerable  merit  and  originality:  albeit  there  is 
rather  too  much  of  blood  and  thunder  pervading  the 
booklet,  and  many  a  line  defective  as  to  rhj^m, 
while  the  rhymes  are  too  generally  only  alternate. 
As  the  author  will  doubtless  be  heard  of  again  (and 
indeed  these  70  pages  are  probably  only  an  instal- 
ment of  a  whole  goodly  volume  to  come),  it  may  be 
not  amiss   to  suggest  a  few  corrigenda  for  another 
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edition,  before  we  offer  him  the  larger  meed  of 
commendation  where  we  judge  it  well  deserved.  It 
is  fidr  then  to  ask  if  the  author  can  be  right  in 
making  '  the  Graeme '  contemporaneous  with  Agricola 
and  the  Druids :  surely  it  is  an  anachronism  to  call 
'the gallant  Graeme  the  Druid's  joy;'  at  all  events 
prehistoric  lore  is  needful  to  be  sure  of  such  a 
combination  of  ideas.  In  the  same  ballad,  a  vigorous 
one  as  the  rest  are,  several  such  faults  in  ear  music 
may  be  indicated  as  these  lines  prove :  *  And  far,  far, 
was  her  father  famed,'  where  the  alliteration  is 
terrible,  and  the  far  and  father  almost  ludicrous; 

*  And  sprang  agile  the  hunted  deer,'  which  of  course 
should  be,  *  And  agile  sprang ;' '  He*s  down,  O  gods  1 
he's  up  once  more,'  where  die  two  elided  verbs  are 
too  familiar  for  the  situation;  and  such  a  careless 
error  as  ^Cromlechs  rocking  in  the  wind,'  easily 
amended  into  'logans.'  But  throughout,  a  little  care 
wisely  given  would  improve  some  scores  of  lines,  if 
the  author  will  diligently  apply  the  lima  labor. 

And  now  let  us  vindicate  our  judgment  of  what 
is  on  the  whole  an  honest  conviction,  that  the 
booklet  is  one  of  good  performance,  and  of  better 
promise,  by  extracting  m  full  a  splendid  Norse 
specimen,  worthy  of  any  pen,  headed  '  The  Raid  of 
the  Vikingr.' 

The  Raven,  the  Rayen  is  dark  on  the  gale 

That  wrathhilly  roars  through  the  cordage  and  sail ; 

At  the  black  dragon-prow  the  ocean  is  dashing, 

On  the  storm-battered  deck  shields  and  cymbfls  are  clashing ; 

And  '  Hurrah  and  Hurrah  1 '  shout  the  sons  of  the  main, 

And  swells  the  broad  chest  of  the  steel-shirted  Dane ; 

And  the  roar  of  the  chant  drowns  the  roar  of  the  sea — 

'  War-hammer,  war-axe,  and  red  Odin  for  me ! ' 

Their  axes  are  swinging,  their  brass  shields  are  ringing ; 
They  quaff  horns  of  mead,  and  the^  stretch  to  the  oar. 
While  their  sagas  keep  time  in  terrible  chime 
To  the  whirls  of  the  ocean  that  boil  evermore ; 
And  Hilda  the  dear  one,  and  Brenda  the  fair, 
Named  in  sagas  of  love  or  of  terrible  gle^ 
Mix  again  and  again  with  the  awful  refirain, 
'  The  ocean,  my  galley,  and  Odin  for  me  I ' 

A  heap  of  red  dnders,  bespattered  with  blood, 
Marks  where  the  Thane's  castle  rose  sternly  at  mom, 
And  dashed  is  the  rood  from  the  height  where  it  stood. 
On  the  loftiest  tower  of  the  Abbey  of  Thorn. 
On  Gurth's  ruined  grange  the  bam  is  on  fire. 
The  barley's  ablaze  on  Uie  upland  and  lea  ; 
Louder,  louder  the  song  peals  wrathful  and  strong, — 
'  No  white  Christ,  but  Odin,  red  Odin  for  me ! ' 

And  the  Raven  and  Horse  are  met  in  the  dell. 

With  spiked  club  and  axe-swing,  with  groan  and  with  yell. 

The  wolf  and  the  crow — ^they  wait  for  Uie  dead, 

Where  the  flowers  of  the  mead  bloom  in  one  horrid  red  ; 

And  the  lays  of  the  scalds  peal  awful  and  high, 

And  the  valkyry  ring  of  the  Norse  battlenrry, 

*  Niflheim,  frigid  hell  for  the  Dane  that  will  flee  !— 
No  Christ  but  the  Nordland's  red  Odin  for  me  ! ' 

Ah !  redder  now  flushes  the  wild  rose's  bud. 
And  the  eye  of  the  daisy  is  blinded  in  blood. 
Now  England,  prepare  for  raid,  rapine,  and  lust, 
For  your  gallant  White  Horse  lies  low  in  the  dust ! 
Victorious  the  jarl  sings  of  Balder  and  Thor, 
And  the  souls  of  the  brave  that  return  never  more : 
'  Ho,  yell  of  the  battle  and  roar  of  the  sea, — 
War-hammer,  war-axe,  and  red  Odin  for  me !  * 

Another  very  spirited  ballad  is  'Richard  Lion- 
heart  ; '  also  the  ^  Pale  Bride  Death  : '  but  as  our  space 
is  exhausted,  we  must  refer  the  reader  to  the 
publishers  at  Holbom  Viaduct  if  he  wishes  to 
gratify  his  curiosity  further. 
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The  Biidiments  of  the  Theory  of  Music.  Price  i  s.  3d. 
By  H.  A.  Bamford  Manchester  and  London : 
John  Heywood. 

We  have  much  to  commend  and  little  to  censure 
in  this  clearly-written  little  introduction  to  the  elements 
of  music,  which,  being  *  designed  for  the  use  of  Pupil 
Teachers  and  Students  in  Training  Colleges,'  will  do 
good  service.  We  object  to  the  mania  for  new  names, 
from  which  Mr.  Bamford  has  not  altogether  escaped, 
and  to  the  chapter  (viii.)  headed  Diatonic  Intervals 
(but  which  also  deals  with  chromatic  intervals),  as 
more  properly  belonging  to  harmony,  which  the 
author  professes  to  omit.  In  this  latter  we  find  the 
perfect  fifth  termed  *the  larger  diatonic  fifth/  and 
this,  when  increased  by  a  semitone,  is  termed  a  chro- 
matic fifth.  Why  not  call  it  an  augmented  fifth,  by 
which  name  it  is  already  known?  We  fully  agree 
with  Mr.  Bamford's  objection  to  the  ill-advised  term 
pluperfect  as  applied  to  tritone  fourth  (F  to  B),  a 
term  founded  on  the  mistaken  idea  of  imperfect  mean- 
ing less,  A  fiddle-string  tuned  too  sharp  is  painfully 
imperfect  instead  of  being  more  than  perfect.  The 
perfect  fourth  is  so  called  on  account  of  its  being 
perfectly  satisfactory  to  the  ear,  when  comprising  five 
semitones  (G  to  C) ;  whereas,  if  subject  to  the  change 
of  a  semitone  in  either  direction^  the  consonance 
becomes  a  dissonance  (G  to  C  ]f,  or  G$  to  C),  to  name 
which  more  than  perfect  is  to  ignore  the  meaning  of 
the  \fOTA  perfect, 

Mr.  Bamford  shrinks  firom  the  term  common^  the 
well-established  name  for  time  with  alternately  ac- 
cented and  unaccented  beats,  and  prefers  the  word 
duple.  This  latter  may  be,  in  itself,  unobjectionable, 
and  somewhat  self-explanatory,  but  for  every  new  term 
a  strong  reason,  indeed  almost  necessity,  should  be 
shown.  Duple  is  by  no  means  so  general  in  application 
as  many  seem  to  suppose.  In  defining  common  time, 
usually  marked  B,  or  for  quicker  modes  $  (which  latter 
Mr.  Bamford  associates  with  alia  breve  time),  the  term 
quadruple  is  used  for  four  crotchets  in  a  bar.  But  a 
crotchet  is  no  more  a  unit  or  standard  than  is  the 
minim  or  any  other  note.  A  passage  in  f  time  taken 
very  slowly — lento  or  adagio— necessitates  the  beat- 
ing or  counting  of  every  quaver,  and  thus  throws  four 
beats  into  each  bar.  This  term  beat,  again,  which 
Mr.  Bamford  seems  to  regard  as  something  fixed  or 
definite,  is  purely  relative,  subject  to  the  guidance  of 
the  rate  of  movement,  and  can  be  no  more  definitely 
measured  than  can  the  degree  of  a  circle. 

Mr.  Bamford  has  also  a  curious  way  of  explaining 
accent.  He  says  :  *  If  the  numbers  one,  two — one^  two 
— be  repeated  over  and  over  again  at  regular  in- 
tervals, it  will  be  found  that  one  of  the  words  will, 
instinctively,  be  given  with  greater  stress  than  the 
other.'  This  'instinctive'  difference  is  certainly  a 
novel  explanation  of  accent.  We  rather  prefer  the 
old-fashioned  syllabic  stress — easily  illustrated  by  suit- 
able words — ^to  this  imaginary  instinctive  change  by 
repetition.  Mr.  Bamford  is  also  incorrect  in  saying 
that  the  secondary  or  weaker  accent  falls  upon  the 
third  beat  of  triple  as  upon  quadruple  time.  In  triple 
time  the  strong  accent  falls,  of  course,  upon  the  first 
beat,  the  weaker  accent  upon  the  second,  and  not 
upon  the  third  beat,  which  latter  is  unaccented. 

In  saying  that  *  a  minor  second  is  often  called  a 
diatonic  semitone,'  we  have  a  confusion  of  terms.  A 
minor  second  may  be  a  chromatic  as  well   as  a 


diatonic  semitone;  in  fact,  the  term  minor  second 
simply  means  a  note  one  semitone  from  another. 
The  semitone  is  termed  chromatic  when  the  note 
retaining  its  name  is  raised  or  depressed  a  semitone 
by  an  accidental  The  same  change,  when  effected 
by  altering  the  name  of  the  note,  bears  the  term 
diatonic    Thus, 


A  to  A* 


i 


Ki    tni 


is  chromatic ; 


whereas  the  same  change, 


A  to  B> 


i 


2i: 


^ 


^ 


is  diatonic. 


Mr.  Bamford  is  as  evidently  partial  to  the  term 
transcription  as  was  the  old  lady  to  Mesopotamia, 
*  The  process  of  copying  a  piece  of  music  in  a  dif- 
ferent time  is  called  transcription^  p.  56.  At  p.  64 
we  are  told  that  the  term  transcription  is  applied  to 
rewriting  music  at  the  same  pitch  in  a  different  stave. 
Also,  *we  may  transcribe  from  one  key  to  another 
when  we  alter  the  pitch,  or  fi-om  one  clef  to  another 
when  we  do  not  alter  the  pitch.*  Beginners  will  be 
puzzled  by  all  this,  and  stand  aghast  at  the  term  tran- 
scription,  whereas  they  would  have  no  difficulty  in  under- 
standing the  direction,  *  Write  the  example  given  (in 
the  Treble)  in  the  Tenor  clef;*  or,  'Write  the  time  given 
(in  \  time)  in  a  quicker  mode  of  triple  time  without 
altering  the  nature  of  the  time.'  The  use  of  vague 
techniod  terms  in  music  is  by  no  means  advisable. 

There  are  more  points  which  we  are  compelled,  for 
want  of  space,  to  omit.  But  there  are  more  excel- 
lences than  defects  in  Mr.  Bamford's  book,  which,  for 
lucid  and  methodical  arrangement,  is  entitled  to  high 
praise.  The  addition  of  an  index  would  add  to  the 
utility  of  this  well-arranged  introduction  to  musical 
theory,  and  be  of  considerable  help  to  the  young 
students  for  whom  it  is  intended.  Mr.  Bamford's 
diagram,  very  similar  to  Mr.  Curwen's  *  Modulator,'  is 
most  useful  to  explain  changes  of  key,  and  may  doubt- 
less be  occasionally  used  with  advantage  in  giving  oral 
vocal  exercises.  The  explanations  also,  judiciously 
given  in  smaller  type,  show  that  Mr.  Bamford  really 
understands  what  he  is  writing  about.  The  book  is 
admirably  printed. 

Lessons  in  Elementaiy  Mechamc&  Designed  for 
the  Use  of  Schools  and  of  Candidates  for  the 
London  Matriculation  and  other  Examinations. 
By  Philip  Magnus,  B.A,  B.Sc.  Seventh 
edition,  330  pp.  fcap.  8vo.  3s.  6d.  London: 
Longmans,  Green,  &  Co. 

Although  it  is  scarcely  six  years  since  this  book 
first  saw  the  light,  we  now  have  before  us  the 
seventh  edition,  revised  and  enlarged.  Mr.  Magnus' 
method  is  novel,  having  been  primarily  suggested  by 
the  requirements  of  the  Elementary  Examinations  in 
Natural  Philosophy  at  the  London  University.  With- 
out a  mention  of  Trigonometry,  he  is  able  to  convey 
a  very  good  groundwork  of  knowledge  on  all  points, 
except  a  few  from  which  he  is  precluded  by  the 
incapacity  of  his  tools.  And,  in  truth,  this  is  almost 
the  only  objection  that  a  conscientious  reviewer  can 
possibly  find  to  this  work.  In  our  opinion,  a  very 
little  Trigonometry,  easily  compressible  into  a  page, 
would  not  only  render  the  results  neater,  but  would 
shorten  the  method  by  which  they  are  obtained,  and 
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lessen  the  difficulty  of  fixing  them  in  the  memory. 
AVe  refer  particularly  to  the  resolution  of  forces  along 
a  plane  or  system  of  planes,  and  the  analytical  con- 
ditions of  Equilibrium.  But,  we  repeat,  this  is  the 
only  fault,  and  probably  even  upon  it  the  author 
holds  an  opinion  directly  contrary  to  our  own,  in 
which  he  is  to  some  extent  justified  by  the  limitations 
imposed  by  the  London  University. 

In  this  edition  the  novelties  are  'A  few  Notes  on  the 
Centimetre-gram-second  System  of  Units  of  Measure- 
ment, and  also  some  additional  Examples  on  the  Change 
of  Units.'  Besides  this,  *the  solutions  of  the  problems 
given  at  the  Matriculation  Examination  are  continued 
up  to  date.'  But  this  short  statement,  taken  from 
the  Preface,  by  no  means  includes  all  the  improve- 
ments which  have  been  made  since  the  first  edition 
in  1875.  Then  there  was  only  one  Matriculation 
paper  given,  now  there  are  thirteen^  besides,  of  course, 
all  the  numerous  questions  scattered  here  and  there 
in  different  parts.  Then  there  was,  we  believe,  not 
the  slightest  reference  to  the  principle  of  Virtual 
Velocities,  or,  as  we  must  now  call  it.  Virtual  Work ; 
but  in  the  present  copy  we  find  a  clear  statement  of 
this  very  important  law,  as  well  as  a  few  additional, 
and  highly  necessary,  notes  on  the  Theory  of  Energy. 
Thus  much  for  the  subject-matter.  Not  less  improved 
are  the  answers.  Solutions  to  the  additional  papers 
are  given,  and  all  the  old  mistakes  corrected.  We 
have  in  our  possession  a  copy  of  the  first  edition,  in 
which  are  numerous  corrections.  Taking  this,  we 
compared  it  with  the  present,  and  found  that  we  were 
now  agreed,  even  when  the  only  ground  for  our 
quarrel  was  the  last  figure  of  a  decimal,  or  a  small 
error  in  a  fraction. 

The  book  has  been  so  long  before  the  public  that  it 
is  almost  superfluous  to  speak  of  its  arrangement.  We 
have  first  Kinematics  and  then  Statics.  Personally, 
we  believe,  with  Professor  Minchin,  that  the  reverse 
and  more  rational  order  is  the  simpler.  But  this  is 
an  altogether  subordinate  matter. 

The  chief  result  of  the  *cram  system'  is,  that 
mathematical  works  intended  for  that  object,  consist 
of  dry  bookwork  and  a  number  of  examples  which 
can  be  solved  *  by  the  methods  of  the  above,'  if  only 
the  student  is  bom  under  a  sufficiently  happy  star. 
Unfortunately  this  is  not  the  case  with  most  students, 
and  they  therefore,  before  long,  stow  their  Algebra 
away  in  the  darkest  comer  of  the  dustiest  cupboard 
they  can  find,  hoping  never  to  be  forced  to  reproduce 
any  portion  of  them.  Our  author's  method  entirely 
obviates  this.  In  common  with  a  now  rapidly 
increasing  minority,  he  incorporates  a  large  number 
of  typical  examples  into  the  text,  pointing  out  where 
special  difficulty  is  likely  to  occur.  Helped  thus,  no 
one  of  ordinary  intelligence  should  find  any  difficulty 
in  working  right  through  all  the  examples  which 
appear  at  the  end  of  each  chapter.  If  he  is  ingenious 
enough  to  get  puzzled,  he  will  probably  be  helped  by 
the  little  hints  which  are  scattered  up  and  down  in 
the  answers. 

But  our  admiration  for  the  book  has  already 
betrayed  us  into  double  as  much  as  we  at  first 
intended,  and  so  we  will  finally  recommend  it  as  the 
standard  work  for  London  Examinations,  adding, 
what  to  our  mind  is  a  greater  compliment  than  any- 
thing we  have  previously  said,  that  not  even  on  the 
minutest  and  most  catching  points  need  the  student 
fear  that  Mr.  Magnus  will  lead  him  astray. 


Text-Book  of  Practical  Organic  Ohemktry  for 
Elementaiy  Students.  By  H.  Chapman  Jones, 
F.C.I.,  F.C.S.,  etc  100  pp.,  with  Index. 
Price  2S.  6d.    London:  Joseph  Hughes.    i88r. 

Mr.  Chapman  Jones  has  produced  a  very  credit- 
able manual,  which  must  prove  invaluable  to  the  class 
of  students  for  whom  it  is  specially  designed.  So  far 
as  our  acquaintance  with  the  literature  of  this  subject 
goes,  the  book  before  us  is  absolutely  the  first  of  its 
sort  in  the  field.  Got  up  neatly  and  in  small  compass, 
it  is  a  very  good  introduction  to  a  now-a-days  alarm- 
ingly wide  and  daily  widening  subject  It  is  meant 
to  assist  young  students  in  their  laboratory  work,  and 
accordingly  is  of  convenient  pocket  size,  and  contains 
detailed  instructions  as  to  how  to  set  to  work  on  an 
experiment.  The  apparatus  employed  is  always  in- 
expensive, and  thus  we  are  spared  the  mortification 
often  experienced,  when  using  an  ordinary  text-book, 
of  finding  ourselves  unable  to  verify  the  results,  and 
having  to  fall  back  on  faith  in  the  word  of  our  author. 

The  following  are  the  divisions  of  the  book : — 
Cyanogen,  Carbonyl,  Paraffins  and  Haloid  Substitu- 
tion Derivatives,  Olefines,  Acetylene,  Aromatic  Series, 
Alcohols,  Ethers,  Aldehydes,  Acids  and  Ethereal 
Salts,  and  Organic  Analysis.  It  will  thus  be  seen 
that  Professor  Jones  has  managed  to  include  a 
portion  of  almost  every  division  of  the  chemistry  of 
the  Carbon  Compounds.  At  the  same  time,  we 
almost  think  that  the  selection  of  subjects  to  be 
treated  is  made  by  the  guide  of  simplicity  of  com- 
position rather  than  commonness  of  occurrence.  If 
this  be  the  case,  the  result  must  be  to  lessen  the 
interest  in  the  manual ;  if  not,  short  notes  on  the 
Tannins,  Anilines,  Glycerines,  and  Alkaloids  would, 
in  our  opinion,  add  greatly  to  the  value  of  the  book. 
Starch  and  Cellulose,  too,  deserve  more  than  a  pass- 
ing mention.  Organic  Analysis  is  scarcely  so  well 
treated  as  the  high  standard  attained  by  the  rest  of 
the  book  would  lead  us  to  expect.  Considerably 
more  tabulation  is  desirable  before  it  can  be  called 
perfect. 

But  we  are  fully  aware  that  it  is  an  easy  thing  to 
find  fault,  and  consequently  are  happy  to  conclude 
with  a  word  of  unqualified  praise,  and  say  that  no 
such  manual  so  unpretentious  has,  in  our  opinion, 
attained  so  high  a  standard  Professor  Jones  has 
done  his  work  well,  and  we  are  glad  to  congratulate 
him  on  its  successful  termination. 

Types  of  Nations.  A  Series  of  Six  Plates.  Price  2s. 
each;  or,  mounted  on  rollers,  varnished,  4s.  each. 
London :  W.  &  A.  K.  Johnston. 

These  beautifully-coloured  artistic-looking  studies 
of  national  life  do  credit  to  the  well-known  house 
responsible  for  their  issue.  The  limner  has  cleverly 
hit  off  the  peculiarities  of  each  race,  and  produced  a 
series  of  pictures  which  irresistibly  *  catch  the  eye.' 
They  are  fit  to  adorn  the  walls  of  any  schoolroom. 
Their  use  would  invest  the  Reading,  Geographical, 
and  Object  Lessons  with  new  life. 

Imperial  Map  of  Asia.     Size,  72  in.  by  63  iif.     Price 

on  rollers,  varnished,  21s. 

This  excellent  map  is  deservedly  styled  *  Imperial.' 
Teachers  who  want  a  new  large  map  of  Asia  may  with 
confidence  buy  it. 
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Notes  of  LessoDB  for  Infant  Glasses  and  the  First 
Standard.  By  J.  K  Singleton.  Crown  8vo, 
142  pp.  Price  2S.  6d  London:  Jarrold  & 
Sons. 

This  useful  volume  is  so  clearly  arranged  and 
thoroughly  practical,  that  we  are  greatly  mistaken  if  it 
has  been  ^done  to  order.'  We  are  inclined  to  the 
opinion  that  Mr.  Singleton  used  it  in  ms.  form  long 
before  it  was  given  to  the  world. 

There  are  eighty-two  lessons,  forty-three  of  which 
are  on  'objects;'  seventeen  on  'subjects;'  and  the 
complement  on  'animals.'  Though  professedly 
written  for  Infants  and  Standard  L,  the  lessons — ^at 
least  a  fair  proportion  of  them — may  be  given  with 
advantage  to  the  children  in  the  higher  standards. 
Capital  outline  sketches,  such  as  a  teacher  ought  to 
enliven  his  lessons  with,  illustrate  the  text 

The  book — ^though,  of  course,  the  wise  teacher  will 
not  confine  himself  to  it  for  examples,  etc — deserves 
a  wide  circulation.  It  will  save  the  weary  teacher 
many  an  hour  in  hunting  up  his  oral  lessons.  The 
binding  is  neat  and  durable. 

English  Spelling  and  Dictation.  In  Four  Parts. 
By  D.  Campbell  Parts  I.  and  II.,  each  4d. ; 
III.  and  IV.  in  one  vol.,  4d.  London:  Thomas 
Laurie. 

Mr.  Campbell's  'Spelling  and  Dictation'  manuals 
are  suitable  for  use  in  all  grades  of  schools.  Part  II. 
is  admirably  adapted  to  the  three  highest  standards. 
The  third  volume,  comprising  Parts  III.  and  IV.,  will 
be  found  very  useful  to  pupil  teachers  in  the  earlier 
years  of  their  apprenticeship.  Teachers  contemplat- 
ing a  change  of  spelling-books  should  examine  these 
carefully-prepared  exercises. 

The  Geography  of  the  Oceans.    By  J.  F.  Williams, 
F.R.G.S.     London :  Philip  &  Son. 

This  attempt  to  place  the  main  facts  relative  to  the 
*  great  world  of  waters '  is  successful  in  every  way. 
The  book — comprising  nearly  250  pages — ^is  not  only 
valuable  for  the  extent  and  accuracy  of  its  informa- 
tion, but  pleasant  reading  withaL     The  researches  of 
Captain  Maury,  together  with  the  more  recent  results 
of  the   Challenger  Expedition,  are  here  judiciously 
blended  with  the  conclusions  of  modem  geographers. 
Matters  that  require  some  detail  of  reasoning  pro- 
cesses are  thus  treated,  and  while  no  statement  is 
left  in  doubt,  there  is  an  absence  of  excessive  explana- 
tion, together  with  the  writing  down  to  students  that 
disfigures    many    books   for    educational    purposes. 
With  this  manual  in  hand  the  young  teacher  may 
'  sail  away '  most  pleasantly  over  the  ocean,  and  with 
a  common  map  before  him  make  his  class  acquainted 
with  the  waters  of  the  world.    The  information  brings 
us  down  to  the  successful  issue  of  the  Vegay  which 
in  1879  brought  honour  to  Sweden  in  accomplishing 
the  North-East  Passage  that  Sir  H.  Willoughby  first 
attempted  in  1553.     'Many  other  expeditions,' says 
Mr.  Williams,  *  from  different  countries  have  started 
on  the  same  errand,  always  without  success,  and  often 
with  the  loss  of  ships  and  many  brave  sailors.     After 
the  lapse  of  326  years,  and  after  the  most  experienced 
seafaring  men  had  declared  the  undertaking  to  be  an 
impossibility,  the  North-East  Passage  has  at  last  been 
accomplished  without  the  loss  of  a  single  life,  without 


a  case  of  sickness  amongst  those  who  shared  in  the 
enterprise,  and  without  the  slightest  damage  to  the 
vessel.     It  has  been  also  effected  under  circumstances 
which  prove  that  the  feat  can  be  repeated  in  most 
years,  perhaps  every  year,  and  within  the  space  of  a 
few  weeks.'     This  we  quote  as  an  example  of  the 
pleasant  reading    and  thoughtful  writing  that  cha- 
racterize  these  pages.     In  speaking  of  the  perfect 
repose  that  is  supposed  to  prevail  at  the  bottom  of 
deep  seas,  Mr.  Williams  adduces  in  proof  the  perfect 
state  of  the  delicate  shells  of  the  foraminiferay  which, 
he  urges,  in  case  of  there  being  anything  like  a 
strong  submarine  current,  'would  have  been  ground 
to  powder.'    So  they  are,  it  may  be  replied ;  and  a 
quantity  of  this  so-called  fine  powder  no  larger  than 
a  pin's  head,  if  placed  under  microscopic  power,  dis- 
plays myriads  of  these  tiny  shells.      Specimens  of 
these  wondrously  minute  objects  were  found  in  all 
parts  of  the  sand  obtained  from  the  borings  of  a 
Government  well  at  Sheemess,  and  displayed  mar- 
vellous elaborate  beauty  in  all  the  specimens  ex- 
amined«    The  fact  is,  that  these  objects  are  too  minute 
to  be  destroyed  by  the  action  of  water  currents  on 
earthy  or  rocky  materials.     Mr.  Williams  seems  to 
favour  the  word  saiinitz  in  several  instances,  in  pre- 
ference to  the  plainer  and  perfectly  accurate  word 
saltness.    With  this  exception  there  is  a  remarkable 
freedom  from  difficult  terms  on  the  one  hand,  as  also 
from  any  attempt  at  excessive  plainness  of  style  on  the 
other.    Speaking  of  the  changes  effected  by  the  erosive 
action  of  the  sea  on  the  English  coast,  Mr.  Williams 
instances  the  cliffs  of  Sheppey,  where, '  at  a  spot  where 
the  cliffs  are  from  60  to  80  feet  high,  fifty  acres  have 
been  lost  in  twenty  years.'    This  statement,  resting 
on  the  good  authority  of  Sir  Charles  Lyell,  is  correct 
enough  as  far  as  it  goes,  but  conveys  the  impression  of 
this  loss  of  land  being  a  remarkably  extensive  instance. 
Now  the  Sheppey  cliffs  rise  abruptly  from  a  spot 
known  as  Serous  Gate— due  south  of  the  Nore  Light 
vessel — to  a  general  height  of  upwards  of  200  feet, 
and  thus  continue  for  4  miles  to  the  Warden  Point, 
where  they  descend  as  abruptly  to  the  beach  of  Leys- 
down  and  Shellness.     Instead  of  50  acres,  the  loss 
in  twenty  years  may  be  more  correctly  stated  in 
hundreds  of  acres.      As  a  striking  example  of  the 
extent  of  this  change,  we   may  mention  that  the 
church  of  Warden  village  was  built — ^with  the  stones 
taken  in   1830  from  Old  London  Bridge — so  well 
inland,  it  was  thought,  as  to  be  for  ever  safe  from 
danger  by  the  sea.    Yet  this  church  *  went  to  sea,*  as 
the  local  phrase  had  it,  together  with  the  Government 
Preventive  Station  and  field  after  field,  some  ten  or 
a  dozen  years  ago !      The  accumulation  of  shingle 
and  sand  is  equally  remarkable  on  many  parts  of  the 
coasts,  as  at  Dungeness,  Hythe,  Rye,  and  Winchelsea. 
Almost  while  we  write  this,  the  inhabitants  of  Sheer- 
ness  are  imploring  Government  aid  to  improve  and 
make  good  the  sea-walls  to  protect  the  town  from 
such  devastating  effects  as  were  produced  by  recent 
high  tides. 

Mr.  Williams'  book  contains  a  goodly  number  of 
maps  and  diagrams.  A  few  well-executed  woodcuts 
would  greatly  add  to  the  value  of  these  pages.  The 
wood-engraving  at  page  58,  together  with  the  diagram 
(page  81)  on  the  Tides,  are  the  only  ones  we  have 
noticed,  and  both  are  unworthy  of  the  book.  We 
would  also  suggest  an  enlargement  of  the  index,  or 
rather  a  supplementary  one  with  names  somewhat  in 
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detail,  in  addition  to  the  very  useliil,  yet  too  brief, 
one  of  two  pages  devoted  to  the  principal  subjects 
treated  of 

The  co-tidal  chart  is  clear  and  distinct  The  sec- 
tional  diagram  giving  approximate  land  elevations 
and  sea  depressions,  represents  mountain  heights 
jutting  upwards  as  sharp  and  regular  as  church  spires. 
The  chart  on  ocean  currents,  too,  might  be  improved 
by  being  printed  like  the  nmps  in  colours.  These, 
however,  are  comparatively  small  matters  and  trifling 
defects — ^if  such  they  may  be  called.  Altogether  the 
work  is  thoroughly  well  done,  and  cannot  fail  to  be 
highly  useful  to  readers  of  all  kinds  as  well  as  to 
geographical  students.  The  trade  and  commerce 
details  are  wisely  given  in  a  tabular  summary.  We 
strongly  recommend  the  book« 

A  Series  of  Practical  Standard  Copy-books.  By 
Joseph  Cox.  In  15  parts,  price  2d.  each. 
London :  Joseph  Hughes. 

We  have  just  had  submitted  to  our  notice  the 
above  series  of  copy-books.  It  has  fallen  to  our  lot 
in  past  years  to  examine  almost  every  kind  of  book 
intended  and  designed  to  teach  children  to  write  well, 
and  without  doubt  many  of  them  are  well  adapted  to 
accomplish  their  purpose.  But  we  have  never  seen 
XL  series  of  copy-books  at  all  equal  to  those  published 
by  Mr.  Hughes. 

In  whatever  light  we  view  them, — in  their  'get  up,* 
the  style  in  which  they  are  printed,  their  graduation 
and  consequent  adaptation  to  children  in  all  the 
Standards  from  the  First  to  the  Sixth, — the  help  they 
give  to  the  youngest  scholar,  as  well  as  the  occasional 
assistance  they  present  to  the  more  advanced  pupil, 
are  all  alike  most  praiseworthy.  In  our  judgment, 
these  copy-books  stand  unrivalled,  and  all  destined 
to  hold  and  maintain  a  very  high  position  in  our 
elementary  day-schools.  Each  page  is  headed  with 
very  clear  and  important  instruction  to  the  child,  and 
which  cannot  fail  to  facilitate  its  improvement,  while 
it  must  likewise  save  both  the  time  and  labour  of  the 
master.  The  subject-matter,  too,  of  these  books,  and 
the  wise  method  in  which  that  matter  has  been 
arranged,  are  of  such  a  character  as  must  ensure  the 
interest  and  attention  of  the  scholar.  While  he  is 
learning  to  write,  if  he  use  this  series  of  copy-books, 
he  will,  at  the  .same  time,  be  making  himself  acquainted 
with  the  elements  of  grammar,  geography,  arithmetic, 
and  geological  science.  We  have  long  held  the 
opinion  that  the  faculty  of  writing  is  a  gift  which, 
while  all  may  possess  it,  all  do  not  possess  it  in  the 
same  degree;  but  we  feel  confident  of  this,  that  to 
-whatever  extent  the  talent  may  have  been  conferred, 
they  who  use  these  books  will  have  the  faculty 
educated  in  the  truest  sense  of  the  term.  We  have 
therefore  the  greatest  pleasure  in  commending  Mr. 
Hughes'  series  of  writing  books  to  the  attention  of  all 
masters  of  elementary  schools. 

A  Manual  of  Music.      By  J.  L.  Watson.      Hull: 
Brown  &  Son ;  London :  Simpkin  &  Marshall. 

This  manual  forms  one  of  *  Browns'  School  Series,' 
which  includes  several  useful  school-books.  Mr. 
Watson's  pages  are  devoted  to  explanations  of  the 
elements  of  music,  in  order  to  enable  pupil  teachers 
and  students  to  pass  examinations  in  musical  theory. 
For  this,  Mr.  Watson's  book,  if  not  a  full  guide,  is  a 
safe  one,  and  free  from  fanciful  theories.     Some 


writers  on  the  elements  of  musical  science  are  con- 
tinually thrusting  forward  new  notions  and  attempts 
to  remodel  the  well-understood  nomenclature.  Mr. 
Watson,  while  avoiding  this,  explains  clearly  the 
principal  matters  connected  with  the  rudiments  of 
the  science.  Several  of  the  definitions  are  terse  and 
happy. 

Almost  the  only  thing  to  be  regretted  is,  that  the 
explanations  arc  generally  brief — z,  necessity  imposed 
by  having  to  treat  of  so  many  matters  of  musical  science 
in  the  limit  of  one  hundred  rather  largely  printed 
pages.  In  the  chapter  on  Time,  some  omissions 
may  be  judiciously  made,  descriptive  of  varieties  of 
signatures  which  are  not  used,  as,  for  instance, 
f  time,  i^,  two  quavers  in  a  bar,  which  nobody  is 
ever  likely  to  meet  with.  Again,  in  giving  the  two- 
semibreve  time,  in  which  some  old  eoclesiastical 
music  is  written,  Mr.  Watson  rightly  enough  explains 
this  to  be  Four-two  time,  on  the  principle  of  regard- 
ing the  semibreve  as  the  standard  of  time  measure- 
ment. But  this  species  of  time  is  usually  indicated 
by  the  terms  Alia  Breve^  which  students  should 
be  helped  to  answer.  We  would  also  prefer  the 
sign  \  to  %.  In  explaining  the  Italian  words 
commonly  used  to  indicate  the  rate  of  time  move- 
ment, Mr.  Watson  adheres  too  closely  to  the  literal 
meaning  of  some  terms  which  have  outgrown  their 
original  signification.  Andante^  for  instance,  is  now 
understood  to  incline  to  slow  and  gently- moving 
time,  rather  than  to  be  synonymous  with  Moderato^ 
as  Mr.  Watson  would  lead  us  to  conclude.  Again, 
Adagio  is  understood  to  be  decidedly  slow,  rather 
than  merely  'deliberately.'  These,  however,  are  very 
minor  imperfections.  A  student  who  can  answer 
correctly  the  excellent  series  of  questions  and  exer- 
cises at  the  end  of  Mr.  Watson's  chapters  will  have 
attained  no  contemptible  knowledge  of  musical 
elements,  and  be  able  to  pass  an  ordinary  examina- 
tion thereon  without  fear  of  failure. 

The  'get  up'  of  the  book  is  all  that  could  be 
desired,  Messrs.  Brown  &  Son  having  done  their 
part  of  the  work  remarkably  well. 

The  Elementary  School  Manager.  By  H.  R.  Rice- 
Wiggan  and  A  P.  Graves.  Pp.  282,  crown  8vo. 
Third  edition.     Price  5  s.     London :  Isbister. 

It  has  often  been  urged  as  an  objection  to  our 
young  Inspectors,  that  they  were  not  familiar  with 
the  daily  routine  of  school  life.  That  objection 
cannot  certainly  be  urged,  with  any  show  of  reason, 
against  the  writers  of  this  useful  volume.  Few  teachers 
would  have  credited  them  with  so  complete  and 
practical  a  knowledge  of  the  inner  working  of  an 
elementary  school  as  this  book  reveals.  There  is 
evidence  on  every  page  that  the  work  has  been  done 
con  amore.  No  school  manager  desirous  of  dis- 
charging his  duties  aright  should  be  without  a  copy. 
To  the  correspondent  of  the  school,  it  is  indispensable. 
Its  use  will  save  him  no  end  of  trouble.  He  has 
here  at  his  fingers*  ends  a  copy  of  every  useful  form, 
.from  the  Conscience  Clause  Regulations  of  the  Ele- 
mentary Education  Act,  1870,  down  to  the  recently 
issued  circular  to  H.M.  Inspectors  with  regard  to  the 
teaching  of  class  subjects. 

But  the  manual  is  not  simply  a  collection  of  dry 
schedules.  In  the  preface  we  are  told  that  the 
authors  have  endeavoured  *to  help  managers  to 
detect,  to  trace  to  their  causes,  and  to  remedy  all 
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those  flaws  in  their  school  which,  in  spite  of  pre> 
cautions,  are  constantly  recurring.'  That  promise  has 
been  abundantly  fulfilled.  With  the  spirit  of  the 
work  we  are  more  than  pleased.  One  feels  as  they 
read  the  following  hint  (the  first  of  four  given  to 
managers  in  dealing  with  the  troubles  and  difficulties 
of  the  teacher),  that  the  Inspectors  who  penned  it 
are  men  of  the  right  stamp :  '  He  may  be  depressed 
by  the  prospect  of  the  coming  examination.  If  you 
know  him  to  have  done  his  utmost  for  the  school,  a 
few  kindly  words  may  inspire  him  with  new  heart  for 
his  work.' 

The  book  abounds  with  valuable  suggestive  hints 
to  the  teacher.  Our  only  regret  as  we  closed  it 
was,  that  the  new  Code  in  its  entirety  had  not  been 
inserted. 

'The  Elementary  School  Manager'  is  worthy  a  place 
in  every  schoolmaster's  desk,  and  on  every  school- 
manager's  bookshelf. 

Walker's  Slate-Faper  Projection  Atlas.     Price  is. 
Walker's   Slate-Faper   Outline   Atlas.      Price   is. 
London  :  Walker  &  Co. 

The  old  pedagogue  who  taught  geography  from 
text-books  framed  after  the  fashion  of  MangnalVs 
Questions^  is,  we  trust,  fast  dying  out.  It  is  now 
generally  acknowledged  that  this  interesting  study 
cannot  be  successfully  pursued  without  constant  prac- 
tice in  mapping.  The  objection  to  the  neat  outline 
maps  hitherto  issued  by  several  well-known  firms  has 
been  that  their  use  entailed  too  great  an  expense. 
These  ten  slate-paper  maps  surmount  that  difficulty. 
They  are  printed  in  white  on  a  black  ground,  which 
serves  all  the  purposes  of  an  ordinary  slate.  They 
would  have  been  all  the  more  valuable  if  about  one- 
third  of  the  rivers  had  been  omitted  and  the 
positions  of  the  great  watersheds  indicated.  They 
will  prove  a  boon  to  every  teacher  and  student  of 
geography. 

The  Multmn  in  Farvo  French  Verb  Book.  Containing 
all  Regular  and  Irregular  Verbs,  conjugated  in  two 
pages,  etc.  By  L.  Nottette,  B.A.  (Paris).  Lon- 
don :  Simpkin,  Marshall,  &  Co.    Paper,  price  6d. 

He  who  contrives  to  keep  his  temper  after  investing 
his  sixpence  in  this  book  is  indeed  a  praiseworthy 
model  of  patience  and  long-suffering.  It  contains 
thirty-six  pages,  of  which  sixteen  are  devoted  to  pane- 
gyrics on  M.  Nottette's  prolific  book-making  genius ; 
in  other  words,  advertisements  of  books  which,  though 
possibly  everything  desirable  in  their  own  way,  have 
yet  not  the  remotest  interest  to  us  in  the  present  con- 
nection. Of  the  remaining  twenty,  three  are  taken 
up  with  title-page,  preface,  and  index,  while  two  more 
form  a  mere  table  to  assist  the  student  in  referring  to 
another  book  on  the  same  subject  Thus  winnowed 
down  to  half  its  not  previously  Brobdingnagian  dimen- 
sions, no  one  can  for  an  instant  pretend  that  to  learn 
this  multum  in  parvo  is  at  all  an  impossible  task. 

While  to  some  degree  admiring  the  ingenuity,  we 
cannot  but  deprecate  the  pertinacity  with  which  our 
author  has  interwoven  his  books  one  with  the  other. 
The  preface  introduces  us  to  his  French  Copy-Books^ 
a  few  pages  further  on  we  are  referred  to  French 
Language  Simplifiedy  while  to  complete  this  process  a 
portion  of  the  book  is  utterly  valueless  except  we 
purchase  a  third  of  M.  Nottette's  performances. 
To  turn  now  to  the  subject-matter  itself.    We  have 


not  succeeded  in  detecting  any  mistakes  except  here 
and  there  a  chance  /  or  x  gone  wrong,  but  in  no  case 
leading  to  anything  serious.  The  title,  however,  raises 
expectations  scarcely  gratified  on  closer  inspection. 
We  are  led  to  believe  that  we  are  to  meet  with  every 
mortal  verb  in  the  moderate  compass  of  two  pages. 
We  begin  to  think  our  former  difficulties  must  now 
vanish  under  such  able  tutelage.  We  find  the  two 
pages  in  question.  Eyeglasses  and  spectacles  must 
come  into  requisition  immediately.  It  is  quite  true 
that  we  have  it  all  in  two  pages,  but  it  can  be  easily 
imagined  that  when  the  primary  tenses  and  meanings, 
and  the  singulars  of  the  present  indicatives  of  sixty 
irregular  verbs,  the  manner  of  conjugation  of  all  four 
classes,  and  multitudinous  notes  and  addenda,  are 
compressed  into  two  pages,  it  is  only  done  by  using 
diamond  type,  and  producing  a  result  which  is  utterly 
ruinous  to  our  eyesight,  thus  failing  through  its  very 
success. 

Besides  verbs,  we  are  treated  to  new  ideas  on 
French  and  English  pronunciation,  and  various  tables 
of  weights  and  measures,  which  seem  quite  irrelevant 
until  we  remember  that  M.  Nottette  has  probably 
failed  to  find  a  suitable  place  in  any  of  his  other 
works  in  which  he  might  safely  insert  them.  The 
tables,  indeed,  are  a  model  of  French  fickleness.  We 
are  told  that  a  decigramme  is  1*5432  grains,  but  a 
gramme  is  given  us  as  15^  grains ;  and  while  we  gather 
that  a  mile  (given  as  1700  yards !)  is  1609*314  metres, 
we  get  no  nearer  to  the  value  of  a  metre  than  *  3  ft.  3 
in.  and  §.'  This  being  the  case  with  weights  and 
measures,  we  are  quite  prepared  to  be  told  that  while 
I  franc « 9s.  ^(^d.,  2  francs— is.  yjd.  We  might 
multiply  instances,  but  even  the  author  will  not  ac- 
cuse us  of  doing  him  injustice  by  taking  too  few 
examples.  Consistency,  not  to  speak  of  exactness, 
seems  to  be  quite  the  last  thing  at  which  our  author 
aims. 

We  have  never  had  the  privilege  of  visiting  any  part 
of  England  where  en  in  length  has  the  sound  of  any 
one  of  the  French  words  prince^  peintre^  prtncesse^  or 
vin.  And  surely  there  is  difference  distinct  enough 
between  the  English  and  the  French  /  in  actif.  But 
it  is  useless  to  multiply  instances.  We  might  fill  up 
as  much  space  as  does  the  book  we  are  noticing  by 
mere  comment  upon  its  errors,  but  to  do  this  could 
only  weary.  We  may  therefore  only  express  our 
conviction  that  to  teach  French  pronunciation  by  rule 
and  rote  can  but  prove  ruinous.  Indeed,  it  is  as  a 
result  of  this  merely  that  most  Englishmen  having 
learnt  their  French  prove  as  intelligible  in  Paris  as 
they  would  in  China. 

In  conclusion,  we  are  sorry  that  not  even  after 
considerable  efforts  in  disentangling  this  confused 
maze  have  we  reached  anything  like  a  sufficient  ex- 
cuse for  the  existence  of  this  publication. 

Self-Culture  for  AIL     In  six  parts,  price  6d  each. 
London  :  Ward  &  Lock. 

In  this  age  of  keen  competition,  no  fitter  advice 
could  be  given  than  that  which  heads  this  splendid 
serial,  'Above  all  things  study.'  Messrs.  Ward  & 
Lock,  anticipating  the  anxious  enquiry,  '  What  am  I 
to  study'  of  the  perhaps  poor  but  ambitious  youth 
bent  on  making  his  way  in  the  world,  have  made  a 
practical  reply  in  issuing  *  Self-Culture  for  AIL'  The 
title  is  the  best  explanation  of  the  character  and  scope 
of  the  work.    To  young  students,  many  of  whom  have 
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to  earn  the  money  they  spend  on  literature,  it  will  be 
of  untold  value.  Equipped  with  the  information '  Self- 
Culture  for  All '  contains,  any  persevering  young  man 
or  woman  ought  to  make  '  success  in  life '  a  certainty. 

Gayzer's  1000  Arithmetical  Tests.      Price   is.  6d. 
Oayser's   1000   Algebraical   Tests.    Price  2s.  6d. 
London :  Griffith  &  Farran. 

Mr.  Cayzer's  useful  and  carefully-graduated  Arith- 
metical and  Algebraical  Tests  are  so  well  known,  that 
we  must  content  ourselves  with  little  more  than  an- 
nouncing new  editions  of  them.  Each  manual  con- 
tains excellent  test  work,  and,  used  in  conjunction 
with  the  ordinary  text-books,  cannot  fail  to  prove 
valuable  auxiliaries.  Principals  have  in  these  books 
ample  material  for  compiling  model  examination 
papers. 

As  *  Tests,'  we  award  them  high  praise. 

Glimpses  of  the  Globe.  Fcp.  8vo,  156  pp.  Price  is. 
Glimpses  of  England.  Fcp.  8vo,  156  pp.  Price  is. 
GHmpses  of  the  British  Empixe.    Fcp.  8vo,  184  pp. 

Price  IS.  6d.    By  J.  P.  Blakiston,  M.A.    London  : 

Griffith  &  Farran. 

Mr.  Blakiston's  'Glimpses'  are  already  so  well  known 
that  a  full  description  of  them  is  hardly  necessary  here. 
Suffice  then  that  each  book  fully  meets  the  require- 
ments of  the  Education  Department  in  Geography 
under  Art.  19,  C.  i.  The  language  in  the  volume 
designed  for  the  Second  Standard  is  too  difficult, — a 
fault  for  which  the  Department  alone,  and  not  the 
author,  is  responsible.  Mr.  Blakiston  has  adopted  a 
lively,  chatty,  and  interesting  style,  and  given  us  a 
series  of  books  which,  apart  from  their  special  adapta- 
bility to  the  Code  requirements,  will  be  highly  prized 
by  all  lovers  of  geographical  teaching.  A  few  really 
good  woodcuts  interspersed  throughout  the  volumes 
would,  in  the  eyes  of  the  young  folk  who  will  use  them, 
have  added  to  their  attractiveness.  Ably  edited, 
clearly  printed,  and  well  and  neatly  bound,  Mr. 
Blakiston's  'Glimpses*  should  find  their  way  into 
many  of  the  places  he  so  graphically  describes. 

The  Elements  of  Geography.  By  Rev.  B.  G.  Johns. 
186  pp.  Price  IS.  London  :  Crosby  Lockwood 
&Co. 

Now-a-days  one  is  so  accustomed  to  see  elementary 
geographies  chopped  up  into  small  sections  duly 
numbered  (we  had  nearly  said  labelled)  ready  to  be 
mentally  swallowed  the  prescribed  number  of  times 
a  day,  that  it  is  refreshing  to  come  across  Mr.  Johns' 
booldet.  It  is  a  first-rate  introduction  to  the  interesting 
study,  and  contains  within  its  186  pp.  a  very  fair 
amount  of  geographical  information  penned  in  an 
interesting  style.  We,  however,  think  the  author  has 
made  a  serious  mistake  in  following  the  old-fashioned 
custom  of  putting  questions  at  the  end  of  each  chapter. 
The  space  thus  occupied  would  have  been  turned  to 
infinitely  more  advantage  by  the  insertion  of  a  series 
of  rough  sketch  maps  say  four  times  the  size  of  that 
which  appears  on  the  page  headed  'Preface  to  the 
First  Edition.'  It  is  impossible  to  study  geography 
rightly  without  maps;  every  help  therefore  in  this 
direction  should  be  given.  Not  the  least  merits  of 
the  book  are  its  size  and  price  j  it  forms,  if  we  may 
be  allowed  the  expression,  an  excellent  elementary 
'  pocket '  geography,  and  may  be  had  in  an  elegant 
binding  for  a  shilling. 


[Continued from  page  143. 


EveryJ;^  in  the  3  p.  c.  at  l^  brings  l^,  or  ;f tWH  of  interest. 
„  4p.cat;fiiS     „     AfT»orj^T*WT        »> 

By  2d  investment  ereryjC  giving  a  difference  of  ;f tWVt  of  income. 
£T/frz  '£7''£i'  capital  in  115. 
.'.  £ix  7■^T^T=i^4I68,  155.=*  of  capital  in  90J,  or 
£416^,  15s.  X  f =^6947,  i8s.  4d.,  total  in  90}.  Ans. 

J.  («) 

Weight  of  rings=28  gis.  (troy)  X  1050=29400  grs. 

'-'  '  lbs.  avoir. 


—  UUAP 

—  TOOO 

Weight  of  b<«=3i 


.'.  total  weight=7A  !!»•  ^i^oir. 

To  find  the  cost  of  carria^,  the  statement  is  : — 

2240  lbs. :  7ii\r::5s. 
I  mile  :  144  miles. 

Ss.  X  77  X  i44^Ss.  X  II  X  144^99,  ^^n^  ^  5^d. 
2240x10  3200  40 

{i)  1050  rings  at  £i^=£iiSS' 

Insurance  of  ;f  1155  at  J  p.  c.  =^s-^« 


Soo 


I. 


2. 


£ 

I  '44375 
20 

887500 
12 

10*50000 

£  J-  d. 

Cost  of  insurance  =  I    8  lo} 
„       carriage =0    2    5^ 

Total  co8t=iii4i 


FEMALES. 

£^^5  :  ;fioo::  i  year. 
34  :  314. 

i^yr^  100  X  63^900^.  years.  Ans. 
225  X  7  225 

1500  copies  :  5000  copies ::  66  reams. 
1 1  sheets  :  25  sheets. 

66  reams  x  5000  X  25^6  x  loX  25^^^  ^^„^   j^^^ 

1500x11  3 


£    s,    d,     £    s.  d.       £     s.    d. 
36    8    9  :  24    5  101:365     7    3 
20  20 


728 
12 


485 
12 


8745d.         583od. 
Cancelling  1st  and  2d  terms  by  2915,  we  have 

£      s,   d. 
3  :  2  ::  365    7    3  :  net  rental 

2 


3)730  14    6 


/243116  Ans. 

£  s. 

For  the  £1$  share  he  pays  19  10 
For  the  £2$  share  he  pays  in  10    o  more. 


.".  for  the  £32,  9s.  he  has  paid  2p  10 
That  is,  an  expense  oi  £29,  los.  gains  £2,  19s. 

£2^  19s.  X  100 

£^9>  los. 


J.  an  expense  of  ;f  100 


or  ..  £^^, 

590 

;f  10.  Ans. 
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Gnumnar. 

{a)  Our  host  replied, '  Allow  me  to  ask  the  reason  why  your 
face  is  so  discoloured.'  The  alchemist's  servant  said  tnat  he 
was  so  much  employed  in  blowing  the  fire  that  the  heat  had 
changed  his  colour.  They  were  continually  working  at  and 
peering  into  the  fire ;  yet,  notwithstanding  their  industir,  they 
could  not  attain  their  end,  for  the  science  was  10  far  beyond 
their  comprehension  that,  let  them  strive  as  they  might,  they 
could  not  solve  the  mystery.  The  more  they  tried  to  discover 
it,  the  more  mysterious  it  seemed  to  erow ;  and  so  much  time 
and  money  had  been  spent  on  it  that  they  expected  nothing  else 
but  to  be  left  in  b^gary. 

(^)  Tke  hoUfire  Ulustrates  the  concord  of  the  adjective  agreeing 
with  its  substantive  in  gender^  number,  and  case, 

(f )  The  change  that  has  taken  place  in  the  pronunciation  of 
scibtce  and  coloilr  is  that  these  words  are  now  accented  on  the 
first  instead  of  the  second  sellable.  The  rule  for  the  alteration 
of  the  accent  is  that  in  English  the  tendency  of  the  lai^uage  is 
to  place  the  accent  always  towards  the  beginning  of  words. 
The  accent  placed  towards  the  end  of  the  word  is  a  sign  of 
recent  introduction  from  a  foreign  language.  Other  examples 
are  licoUr,  prostrdte,  natiire,  thedtre,  acadhny^ 


t. 


Notes  of  a  Lesson — United  States. 


(d) 

Sentence. 

Subject. 

Predicate. 

Object. 

Extensions. 

For  that  science  is 
us  so  far  befom. 
{JSub,  of  reason,) 

(For)  that 
science 

is  befom 
us 

... 

so  far 

That  we  may  not 
overtake  it.  \AdiK 
of  conseqttcnce  to 

(that)  we 

may    not 
overtake 

it 

•  •• 

Although  we  had 
it  sworn.     {Adv. 
of  concession  to  {b\  ) 

(although) 
we 

had  sworn 

it 

•  •* 

It  slides  away  so 
fast.       {Adv.    of 
cause  to  {b\ ) 

M 

it 

slides 

•  •• 

away 
{place), 
so     fast 
{tnanner) 

Vv 
It    will   us  make 

beggars    at    the 

last   {Principal,) 

it 

will  make 

us,  b^- 

gars 

{compit.) 

at  the  last 

{€) 


Parsing. 


quoth — ^verb,  defective,  indie  past,  3d  pers.  sing,  agreeing  with 
subj.  hosti, 
(This  verb  is  no  longer  in  common  use.      It  always 
precedes  its  subject.      It  is  derived  from  O.E,  cweth- 
an,  to  say,) 
Zr/— verb,  trans,  strong  conj.  {let.  Id,  Ut),  imper.  2d  pers.  sing, 
agreeing  with  subj.  thou, 
(It  may  be  considered  also  as  forming  with  the  infinitive 
talke  the  istptrs,  of  imper,) 
talke  (for  talkcn) — ^pres.  inf.  of  r^.  verb  to  talke, 

{ The  -n  of  the  infinitive  is  left  out, ) 
alchemist'* s—noxm,  masc  sing.  poss.  attributive  to  servant, 

(Genitive  used  to  end  in  -es,  but  aftenvards  the  ^e*  was 
dropped,  and  the  elision  is  marked  by  the  apostrophe. ) 
poren — 1st  pers.  plur.  pres.  indie,  of  the  intrans.  yex\i  poren,  to 
pore. 
(-eit  used  to  be  the  plural  ending  of  the  present  itulicative.) 
science — ^noun,  abstr.  neut  sing.  nom.  subj.  of  fV. 

(This  word  is  derived  from  the  Latin  through  the 
French,  and  has  the  accent  on  the  last  syllable.) 
us — 1st  pers.  pron.  masc.  plur.  obj.  gov.  by  befom. 

(us  is  a  dot,  cu  well  as  an  obj,  case.) 
befom — prep.  gov.  obj.  case  us, 

(This   ivord,  contracted  for   byforen.   is  ncno  writtett 
'before:) 
maki^^pTes.  in  fin. 

(For  *maken*  A.S,  infform,) 


(a)  Boundaries, — North, British  America;  south,  Mexico,  and 
Gulf  of  Mexico ;  east,  Atlantic  Ocean ;  west.  Pacific  Ocean. 
ExtefU, — Greatest  len^h,  2S00  miles;  greatest  breadth  from 
north  to  south,  1600  miles ;  area,  3,602,400  square  miles. 

ip)  Mountains,  — Rockjr  Mountains  in  Uie  west ;  Appalachian 
or  Alleghany  Mountains  m  the  east. 

(c)  Rivers. — Mississippi  and  Missouri,  latter  generally  con- 
sidered a  tributary  of  the  former.  Tributaries  of  Uie  Mississippi 
— Oiuo,  from  the  east  (with  its  branches  Wabcuh,  Cumberlcum, 
and  Tennessee),  and  lower  down,  the  Arkansas  and  Fed  River, 
firom  the  west  Great  rivers  of  Pacific  slope — Columbia  or  Oregon, 
the  Sacramento,  the  Sctn  Joaquin,  and  the  Colorado,  Rivers  of 
Atlantic  slope — Potomac,  Susquehanna,  and  Hudson, 

(d)  History, — Previous  to  1765  they  belon^d  to  Britain ;  Stamp 
Act  passed ;  1768,  affairs  became  threatening;  1773,  taxed  tea 
thrown  into  Boston  Harbour  ;  1775,  ^^^  contest  at  Lexington ; 
Btmker's  Hill ;  Siege  of  Boston ;  July  4,  1776,  Declaration  of 
Independence ;  Gmeral  Burgoyne  surrenders  at  Saratoga ; 
1 781,  Lord  Comwallis  surrendered  ;  1783,  independence  ac- 
knowledged; General  Washington  first  President;  18 12,  war 
with  England ;  1845,  ^"^>'  ^^  Mexico ;  1861,  beginning  of  the 
War  of  Secession  ;  1864,  Assassination  of  President  Lincoln ; 
1876,  Centennial  Exhibition. 

(e)  Constitution, — Republican  form  of  government ;  President 
holds  office  for  four  years ;  Vice-President ;  Congress,  consisting 
of  a  Senate  and  House  of  Representatives ;  Senate  consists  of  two 
members  from  each  state,  chosen  for  six  years,  one-third  of  them 
being  elected  every  two  years;  the  House  of  Representatives 
elected  by  the  people  for  a  term  of  two  vears. 

(f)  Trade. — Foreign  trade  chiefly  with  Great  Britain,  France, 
British  North  America,  Germany.  Imports  —  manufactured 
goods,  wine,  colonial  produce.  Exports — raw  cotton,  wheat 
flour,  tobacco,  timber,  agricultural  produce. 

Manufactures. — Cotton  in  Massachusetts ;  woollen  in  Penn- 
sylvania ;  iron  in  New  York  and  Pennsylvania ;  sugar  in  northern 
and  middle  States ;  india-rubber  goods,  machinery,  agricultural 
implements,  etc. 

Great  Towns. — ^New  York,  Boston,  Philadelphia,  Baltimore, 
Charleston,  New  Orleans,  San  Francisco. 
.  2.  The  Atlantic  Ocean  extends  from  the  Arctic  Circle  on  the 
nerth  to  the  Antarctic  Circle  on  the  south,  having  the  western 
coasts  of  Europe  and  Africa  as  its  eastern,  and  the  eastern  coasts 
of  North  and  South  America  as  its  western  boundaries.  Its 
comparatively  little  interruption  by  islands,  its  great  currents,  and 
its  greater  extent  of  coast-line  than  all  the  other  oceans  together, 
are  its  distinguishing  features.  North  of  the  equator  its  shores 
are  very  irregular,  while  south  of  it  the  coast-line  is,  as  a  rule, 
r^[ular  and  unbroken. 

The  Pacific  Ocean  extends  from  the  Arctic  to  the  Antarctic 
Circle,  the  western  shores  of  America  forming  its  eastern,  and 
the  eastern  coasts  of  Asia  and  Australia  forming  its  western 
limits.  Though  nearly  twice  as  large  as  the  Atlantic,  the 
Pacific  is  not  by  any  means  so  important  It  differs  also  from 
the  Atlantic  in  being  studded  with  a  vast  number  of  islands. 
The  shores  of  the  Pacific  on  the  eastern  side  are  penetrated  by 
only  two  gulfs  of  any  importance,  while  the  western  side  shove's 
a  number  of  considerable  indentations.  The  Pacific,  unlike  the 
Atlantic,  which  has  a  comparatively  free  communication  with 
the  Arctic  Sea,  is  almost  entirely  landlocked  on  the  north.  The 
shores  of  the  Atlantic  preserve  such  a  remarkable  parallelism  as 
to  ^ve  it  the  name  of  the  'Atlantic  Canal.'  The  lone  contracted 
basin  of  this  ocean  contrasts  very  strongly  with  the  immense 
oval-like  expanse  of  the  Pacific. 

History. 

1.  A  very  probable  explanation  why  England  has  not  had  a 
second  sovereign  named  either  Stephen  or  John,  is  that  they 
both  brought  so  much  suffering  on  their  subjects  that  the  name 
of  each  was  detested.  They  were  both  usurpers,  and  the  latter 
was  one  of  the  most  worthless  and  cruel  wretches  that  ever  lived. 

2.  Cape  Colony  was  taken  by  the  British  in  1806.  Up  to 
that  year  it  belonged  to  the  Dutch,  who  had  planted  a  colony 
there  in  1652.  It  was  confirmed  to  this  country  at  the  treaty  in 
1 814,  and  has  made  great  progress  under  British  protection. 
British  Kaflfraria,  formerly  a  separate  colony,  was  incorporated 
with  it  in  1866.  Basuto  Land  was  annexed  In  1868-71.  In 
1 871  West  Griqualand,  north  of  the  Orange  River,  famous  for 
its  diamond-fields,  was  ceded  to  Britain,  and  a  constitution  was 
framed  for  it  in  1873.  Natal  was  made  a  separate  colony  in 
1856.     The  Transvaal  was  annexed  to  British  territory  in  1848^ 
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bat  the  Boeis  rebelled  lately,  and  by  the  peace  concluded  a  short 
time  a^  they  acknowledee  the  Qoeien  as  their  snzerain. 

3.  The  publication  of  debates  in  the  House  of  Commons  has 
been  tolerated  since  the  year  1771,  when  one  of  the  printers  who 
refused  to  appear  at  the  bar  of  the  House  was  arrested  by  one  of 
its  messengers.  The  arrest  brought  the  House  into  conflict  with 
the  magistrates  of  London,  who  set  aside  the  proclamation 
forbidding  the  publication  of  debates  as  illegal  They  released 
the  printer,  ana  sent  the  messenger  to  prison  for  unlawjful  arrest. 
The  House  sent  the  Mayor  to  the  Tower,  but  the  sympathies  of 
the  people  were  so  strongly  in  &vour  of  the  Press,  that  the 
attempt  to  prohibit  the  publication  of  Parliamentary  proceedings 
dropped  silently  on  his  release  at  the  next  prorogation. 


CoO^KMltlOSX* 

.     LIGHT  AND  ITS  USES. 

It  is  impossible  to  over-estimate  what  we  owe  to  the  sun,  for 
without  its  light  and  heat  our  min<}s  and  bodies  would  not  grow 
aright.  A  plant  that  grows  where  the  light  cannot  reach  it  is 
bleached  and  feeble,  and  gardeners  take  advantage  of  this  cir- 
cumstance to  blanch  the  stems  of  celery  by  partially  burying 
them  under  the  soil.  A  person  who  spends  his  life  in  mines,  or 
even  in  badly-lighted  rooms,  becomes  pale  and  bloodless,  and  is 
not  so  well  protected  against  disease  as  the  one  who  enjoys 
plenty  of  good  light.  People  who  live  in  manufacturing  tovms 
where  the  atmosphere  is  foggy  and  smoky,  share  but  sparingly 
the  light  which  stru^les  through  such  a  medium.  Children 
brought  up  in  the  houses  of  siKh  towns  are  pale  and  weak, 
badly  formed,  and  smaller  than  others  of  their  own  age  who 
have  enjoyed  the  sunshine.  Flowers  are  seen  to  bloom  best  on 
the  side  next  the  light,  and  a  geranium  has  been  seen  to  bear 
only  leaves  when  grown  in  a  feeble  light.  The  naturalist  is 
aware  also  that  if  two  tadpoles  be  taken,  and  one  allowed  to 
grow  in  the  light  while  the  other  is  shut  up  in  the  dark,  the 
former  will  change-  at  the  proper  time  into  a  frog,  but  the  latter 
will  remain  a  tadpole.  It  is  said  that  the  great  number  of 
imbecile  children  found  among  the  deep  and  ill-lighted  valleys 
of  Switzerland  are  the  results  of  want  of  sunshine. 


Eudid. 

1.  Let  ABCD  be  the  parallelogram,  and  E  the  given  point 
Draw  BD  the  diagonal  and  bisect  it  in  G.  Through  G  draw 
EGF,  the  parallelogram  shall  be  bisected  by  the  straight 
line  EGF. 

BG  is  equal  to  GD,  the  angle  BGF  is  equal  to  the  angle 
EGD,  and  the  alternate  angles  DEG,  BFG  are  equal ;  therefore 
<i.  26)  the  triangles  EGD,  BGF  are  equal.  Now  BD  divides 
the  figure  into  two  equal  triangles,  ABD, 
CBD.  Therefore  by  adding  BFG,  EGD 
respectively  to  each  of  the  equal  trape- 
ziums ABGE,  DCFG,  we  have  the  equal 
trapeziums  ABFE,  EFCD,  and  therefore 
the  parallelogram  has  been  divided  into 
two  equal  parts  by  the  straight  line 
EGF.— Q.E.D. 

2.  Prop;  I.  Book  2. 

Let  the  divided  line  contain  a  linear  units,  and  the  undivided 
line  h  linear  units  of  the  same  length,  and  let  a  contain  m-\n^p 
linear  units. 

Then  fl = i7» -f- «  + />. 

Multiplying  these  equals  by  ^  ; 
therefore  ab^bm  -\-bn-\-bp. 

That  is,  the  product  of  two  numbers,  one  of  which  is  divided 
into  any  number  of  parts,  is  equal  to  the  sum  of  the  products  of 
the  undivided -number  and  the  several  parts  of  the  otner. 

3.  Prop.  IX.  Book  2. 


Algebra. 

-('+*  +  ^3)('-»-,-t-,) 

_/(x+a)(j-3)+4\  f{x—»){jc-\-i) 
\  '-%  )\  x-\-l 


') 


^C^- 


^--2jr  — 3 

X  — 2)(jc»--x— 6) 


Work. 

«»— jc  — 2 

X* — X  —  6 

JT*— **  —  2jr* 

—  6j:"-J-6jc-|-I2 


x^-^2x — 3\j:*  — 


)5= 


2J^  —  74r"  +  &r-|-l2/A'* — 4.  Ans. 
2J:*  —  3Jr* 


'C 


— 4a^+8jr  +  i2 

— 4-y*4-&y+i2 

2.  (I)  13^—12^=133,  or  39ar— 360^=3990 
(2)  3Qar— 29>=i67,  or  39ar— 377>'=2i7i 

Subtracting,  17^=1819 

^=107.  Ans. 

Substituting  17  for  ^^  in  (i), 

I3j:— 1284=133, 
13*= 141 7, 
x=i09.  Ans. 

(2)  Ml^l£)= J^ +3X. 

L.  c.  dcnominators=4(i-|-4r); 

.'.  39(1— jr«)=2oar-f  I2jr(i+j:), 

39  —  39j:*=2oar+  lax-f- 12!**, 

—  Z9^ — '24?* — 20c* — i2Jf=  —  39, 

Completing  square, 
.  .  212  .  /io6\«_.39  ■  II236_I989+"236_I322S 
*    51    'V51/      51       2601  2601  2601 

Taking  square  root, 

=t\i  or  —44. 

3.  Let  j: = number  of  days  he  worked. 
Then40— j:=  „         „         was  idle. 

42jr  —  30(40 — Jf) =96od., 
42JC  — 1200  +  3ar=96o, 
72^=2160, 
j:=:30  days.  Ans. 


MensuratioiL 

1.  Let  ;r=the  base. 

Then  x+{jc+ jjc=306  ft, 
i8jr=2448, 
jr=i36=base, 
85 = each  of  equal  sides. 

AD=V8s*— 68«=5i. 
Area  =  DCXAD=68XSi  =  3468  sq. 
fL  Ans. 

2.  Hypotenuse 


= V27«+43*= V729-f  1849 

=2678,  square  on  hypotenuse. 


-.^C 


J^  —  2X  —  3 


Area  of  circle = square  of  diameter  X  7854.  but  hypotenuse  of 
right-angled  triangle = diameter  ;* 

,•.  area  of  circle=2678  X  78S4= 

2678 
7854 

107 1 2 

13390 
21424 
18746 

■      ■ 
2103-3012  sq.  ft 
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I. 


Music. 


i 


*     r^     ^   ^7\<f,  to   V^^-"  i 


-«- 


2. 


Diminished  4th.    Diminished  7th.    Augmented  6ch.     Augmented  ad. 


publications  i^eceibetr. 

Agricnltiire^ 

(i)  The  Fields  of  Great  Britain.    Crosby  Lock  wood  &  Co. 

(i)  Cayzer's  1000  Algebraical  Tests.    Griffith  &  Farran. 
(2)  Mansford*s  Algebra*    Hughes. 

Arithmetic — 

(1)  Cayzer's  looo  Arithmetical  Tests.    Griffith  &  Farran. 

Cheniistry — 

(i)  Practical  Organic  Chemistry.    By  H.  Chapman  Jones. 
Hughes. 

English  Literatiire— 

(i)  Pa3rne*s  Studies  in  English  Literature.     Crosby  Lock- 
wood  &  Co. 

(2)  Lays  of  Romance.    By  W.  S.  Ross.     Stewart  &  Co. 


(i)  Werner's  First  German  Coarse.     T.  Laurie. 

Maps,  etc.— 

(i)  Imperial  Map  of  Asia,  with  Handbook.     W.  &  A.  K. 

Johnston. 
(2)  Johnston's  Illustrations  of  Light  and  Heat.     Two  Sheets, 

with  Handbook.     W.  &  A.  K.  Johnston. 

Mental  and  Moial  Science — 

(i)  The  Mechanism  of  Sensation.     Griffith  &  Farran. 
(2)  Glossary  of  Biological  Terms.     Griffith  &  Farran. 

Music — 

(i)  Rudiments  of  the  Theory  of  Music.    John  Heywood. 

(2)  Young's  School  Songs  (Second  Series).     T.  liurie. 

(3)  A  Manual  of  Music.     Brown  &  Son. 

Periodical.  Literature — 

(1)  Ward  &  Lock's  Universal  Instructor.     Parts  L,  II.,  IIL, 

IV.,  v.,  VI.     Ward  &  Lock. 

(2)  The  Cambridge  Examiner.     Palmer. 

Physical  Science— 

(i)  Lessons  on   Elementary  Mechanics.      By  P.   Magnus. 
Longmans  &  Co. 

Reading-  Books — 

(i)  Glimpses  of  the  Globe  (Standard  II.).     Griffith  &  Farran. 

(2)  Glimpses  of  England  (Standard  III.).    Griffith  &  Farran. 

(3)  Glimpses  of  the  British  Empire  (Standard  IV.).     Griffith 

&  Farran. 

School  Management — 

(i)  The  Elementary  School  Manager.     Isbister. 
(2)  Self-Education.     Skeffington. 

Spellings 

(I)  Campbell's  English  Spelling  and  Dictation.     Parts  I.-IV. 
T.  Laurie. 

Writing— 

(i)  Cox's  Practical  Standard  Copy-Books.     Parts  I. -XV. 
Hughes. 


(Sfngasnnents  for  iSag. 


May  2.  Medical  Society  of  London,  '  Annual  Oration 
and  Conversazione/  •  .  .7. 

Victoria  Institute,  *  The  Philosophy  of  Herbert 

Spencer.'    By  Rev.  W.  D.  Ground, 
Home  and  Colonial  Annual  Meeting. 
Royal  Institution,  Annual  Meeting,    . 

3.  Society  of  Biblical  Archaeology, 

4.  Dialectical  Society. 

Mrs.  Frances  Hoggan,  M.D., 
Ascham  Society, 'Bythoughts  on  Education.' 
Rev.  W.  Boyd  Carpenter,  M.A.,     . 

5.  Royal  Archseological  Institute,  .  • 
Second  Grade  Art  Examination. 

Model  and  Freehand. 

Linnean  Society,  .... 

6.  Royal  Institution,    'The   Land    Sptems  of 

England  and  Ireland. '   Hon.  G.  C.  broderick, 

JS.Vi^.Xrf.,  «  •  .  .  . 

London  Institution,  '  Some  American  Humor- 
ists.'   Rev.  H.  R.  Haweis, 

Philological  Society,  'Rhaeto-RomanicDialect. ' 
Russell  Martineau,  M.A.,    . 

Carlyle  Club,  .  •  .  .  . 

Second  Grade  Art  Examination. 

Geometry  and  Perspective. 

9.  Geographical  Society, .... 

10.  Society  of  Arts,  Foreign  and  Colonial  Section, 
Science   Examination,    Mathematical .  Stages 

I»  2|  3. 

Anthropological  Institute, 
Science  Examination,  Acoustics,  Light,  and 
Heat 

11.  Geological  Society,      .... 
Science  Examination,Magnetism  and  Electricity. 

12.  Ascham  Society,  'The  Place  of  English  in  a 

Liberal  Education. '  Professor  Henry  Morlcy, 
Science  Exam.,  Physiography. 

13.  Royal    Institution,      'Mental     Images    and 

Visions.'  Francis  Galton,  Esq.,  M.A., 
F.R.S.,  M.R.I,        .  .  . 

London  Institution,  'Some  American  Humor- 
ists.'   Rev.  H.  R.  Haweis. 

Astronomical  Society, 

Society  of  Arts,  'Burmah.'  General  Sir  Arthur 
Thayre,  G.C.M.G.,  R.C.S.L,  C.B., 

Science  Exam.,  Mining,  Agriculture,  Mathe- 
matics, Stages  6  and  7. 

14.  Science  Exam.,  Practical,   Plane,  and  Solid 

Geometry. 

16.  Victoria  Institute,         .... 
Science  Exam.,  Navigation  and  Geology. 

17.  Science  Exam.,  Animal  Physiology. 

18.  Dialectical  Society.     Paper,  W.    F.    Revell, 

esq. ,  •  .  .  .  . 

Science  Exam.,  Theoretical  Mechanics. 

19.  Science  Exam.,  Applied  Mechanics. 

20.  Science  Exam.,  Inorganic  Chemistry. 

Royal  Institution,  'Shakespeare  Criticism.' 
Walter  H.  Pollock,  Esq.,     . 

London  Institution,  '  Some  American  Humor- 
ists.'   Rev.  H.  R.  Haweis, 

Philological  Society,  '  President's  Annual 
Address.'    A.  J.  Ellis,  B.A.,  F.R.S., 

2 1.  Science  Exam. ,  Practical  Inorganic  Chemistry. 

23.  Science  Exam.,  Mathematics,  Stages  4  and  5. 

Geographical  Society's  Anniversary,  . 

24.  Science  Exam.,  Biok^y  and  Metallurgy. 
Anthropological  Institute,        .  .  • 
Linnean  Society  (Anniversar)'),           .           • 


45  p.m» 

0  p.m« 

2  p.m* 
8  p.m. 

8  p.m. 

8  p.m. 
8  p.m» 

8  p.ra, 

8  p.m. 

8  p.m* 

8  p.m* 
8  p.m. 

8  p.in. 
8  p.m. 

8  p.m* 
8  p.m. 

8  p.m. 


8  p.m. 

8  p.m. 
8  p.m. 


8  p.m. 


8  p.m. 


8  p.m. 
8  p.m. 
8  p.m. 


2  p.m. 

8  p.m. 
3p.in. 
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25.  Science  Exam.,  Elementary  Botany. 

Geological  Society,      .  .  .  .8  p.m. 

Ascham  Society,  .  .  .  .8p.m. 

26.  Science  Exam.,  Mineralogy,  Nautical  Astro- 

nomy. 
Society  of  Arts,  Applied  Chemistry  and  Physics 
Section,        .  .  .  •  .    8  p.m. 

27.  Science  Exam.,  Oiganic  Chemistry,  Steam. 
Royal  Institution,  'The  Artificial  Production 

of  Indigo. '    Professor  H.  E.  Roscoe,  LL.  D. , 
F.R.S.,        .....     8  p.m. 

28.  Science  Exam.,  Practical  Organic  Chemistry. 

30.  Science  Forms,  400  to  be  sent  in. 

Society  of  Arts,  Foreign  and  Colonial  Section,      8  p.  m. 


ittontfilg  Notes* 

[The  Editor  will  have  pleasure  in  inserting  Short  Notices  of 
Association  meetings.  Communications  should  be  written  en  one 
side  of  the  paper  only,  and  sent  early  in  the  month.] 

KOTE. — ^We  regret  exceedingly  that  the  Portrait 
and  Life  of  John  B.  Langler,  Esq.,  B.A.,  F.B.6.8., 
Freaident  of  the  National  Union  of  Elementaiy 
Teachers,  which  was  promised  for  this  number,  is 
mia  voidahly  held  over. 

A  MEETING  of  the  Bedford  and  District  Association 
of  Elementary  Teachers  was  held  in  St.  Mary's 
School,  Bedford  (kindly  lent  for  the  occasion),  on 
Saturday,  9th  April.  The  president,  Mr.  J.  Hare,  of 
Ravenstone,  occupied  the  chair.  The  greater  part 
of  the  time  was  spent  in  considering  the  Agenda 
for  the  Twelfth  Annual  Conference  of  the  National 
Union  of  Elementary  Teachers  to  be  held  in  Hawk- 
stone  Hall,  Lambeth,  on  Easter  Monday  and  the 
three  following  days.  The  representatives,  Mr. 
Hare  and  Miss  Robinson,  were  instructed  as  to  which 
motions  they  were  to  support  or  oppose  on  behalf  of 
the  Association.  There  was  a  good  attendance,  and 
two  new  members  were  received. 

Death  of  Sir  Charles  Reed. — ^The  cause  of  edu- 
cation lost  one  of  its  warmest  friends  by  the  death  of 
Sir  Charles  Reed,  chairman  of  the  School  Board  for 
London,  which  took  place  on  Friday  the  25th  March, 
at  his  residence,  Earlsmeed,  Page  Green,  Tottenham. 
On  the  13th  he  was  seized  with  an  attack  of  faintness, 
which  developed  into  pleurisy.  From  this  he  ap- 
peared to  be  recovering,  and  the  change  became 
manifest  only  a  few  hours  before  it  terminated  in 
death.  Sir  Charles  was  the  second  son  of  the  late 
Rev.  A.  Reed,  D.D.,  Congregational  minister.  Hack- 
ney, who  was  a  man  of  distinguished  philanthropy, 
and  founder  of  several  most  useful  institutions  which 
continue  to  exist,  amongst  others  the  asylum  for 
idiots  at  Earlswood,  and  that  for  fsitherless  children 
at  Reedham,  Surrey.  Sir  Charles  received  his  early 
education  in  a  school  founded  by  his  father  in  Hack- 
ney, from  which  he  passed  in  due  time  to  University 
College,  Cover  St.  He  has  occupied  a  prominent 
place  among  the  advocates  and  supporters  of  popular 
education  from  his  youth  up.  At  twenty-five  he 
married  a  daughter  of  the  late  Mr.  Edward  Baines, 
a  sister  of  the  present  Sir  Edward  Baines  of  Leeds. 


Both  these  gentlemen  were  distinguished  during  many 
years  as  opponents  to  State  education.  We  do  not 
know  whether  Sir  Charles  ever  agreed  with  his  father 
and  brother-in-law  on  this  subject.  We  do  know, 
however,  that  in  practical  efforts  to  promote  education 
by  voluntary  effort  he  and  they  were  equally  zealous 
and  assiduous.  One  of  the  results  of  such  effort 
was  the  establishment  of  Hamerton  Training  College, 
in  support  of  which  we  believe  no  Government  assist- 
ance was  received  until  after  the  passing  of  the 
Education  Act  of  1870.  Sir  Charles  was  elected  in 
1868  as  one  of  the  first  representatives  in  Parliament 
of  the  then  newly-constituted  borough  of  Hackney, 
and  in  this  capacity  took  an  active  part  in  assisting 
Mr.  Forster  to  carry  the  Education  Bill  through  the 
House  of  Commons.  He  was  one  of  a  small  number 
of  the  then  Nonconformist  members  of  the  House 
who  supported  with  all  the  vigour  of  which  they  were 
capable  those  provisions  of  the  Bill  which  authorized 
the  teaching  of  religion  in  Board  schools.  He  was 
re-elected  member  for  Hackney  in  1874,  but  owing 
to  an  informality  in  the  ballot,  he  was  unseated. 
Instead  of  offering  himself  for  re-election,  which  he 
was  at  perfect  liberty  to  do,  he  thought  good  to  retire 
and  make  way  for  Mr.  Fawcett,  who  was  then 
elected  as  second  member  for  Hackney.  Sir  Charles 
was  a  member  of  the  School  Board  for  London 
from  its  beginning.  He  was  elected  vice-president 
of  the  first  Board,  Lord  Lawrence  being  president. 
At  the  beginning  of  the  second  Board,  which  was 
elected  in  November  1873,  he  was  elected  president, 
and  having  been  twice  re-elected,  he  continued  to 
occupy  that  position  and  to  discharge  its  duties  with 
much  acceptance  till  his  death.  Soon  after  his  first 
appointment  the  honour  of  knighthood  was  conferred 
upon  him,  and  in  1876  he  was  created  an  honorary 
LL.D.  of  Yale  University,  United  States.  He  was 
president  of  the  Judges  on  Education  at  the  Interna- 
tional Exhibitions  of  Philadelphia  and  Paris,  was  an 
officer  of  the  Legion  of  Honour,  and  also  of  Public 
Instruction  in  France.  At  the  last  Parliamentary 
election  he  was  chosen  as  the  representative  of  St. 
Ives,  Cornwall ;  and  his  chief  object  in  seeking  this 
position  was  that  he  might  more  effectually  advance 
the  interests  of  education.  He  has  fallen  in  the 
service  of  the  public,  and  Lord  Lawrence  and  he 
have  left  to  the  London  School  Board  the  vduable 
tradition  of  two  laborious  and  honourable  chairman- 
ships. Sir  Charles  Reed  was  buried  in  Abney  Park 
Cemetery,  on  Wednesday  the  30th  of  March.  The 
funeral  was  attended  by  several  members  of  Parlia- 
ment, present  and  past  members  of  the  School  Board, 
as  well  as  many  of  the  officials  and  teachers  of  the 
Board.  There  were  also  present  representatives  of 
various  other  public  bodies  to  which  Su:  Charles 
belonged.  The  streets  and  roads  between  the  house 
and  cemetery  were  also  thronged  with  people,  evi- 
dently sympathizing  spectators  of  the  sad  ceremony. 

The  Election  of  a  Successor  as  Chairman  of 
THE  School  Board. — The  Boardhaving  in  a  becoming 
manner  expressed  its  sense  of  its  loss  by  the  death  of 
Sir  Charles  Reed,  as  well  as  its  sympathy  with  his 
bereaved  family,  at  its  usual  weekly  meeting  on 
Thursday,  April  the  7th,  proceeded  to  the  appoint- 
ment of  a  successor.  Mr.  E.  N.  Buxton,  who  suc- 
ceeded the  Rev.  John  Rodgers  as  vice-president, 
was  cordially  and  unanimously  chosen.     Mr.  Buxton 
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is  a  grandson  of  Sir  Thomas  Fowell  Buxton,  of 
anti-slavery  fame.  He  has  been  a  member  of 
the  Board  since  its  establishment  During  most  of  this 
period  he  has  occupied  the  position  of  chairman  of 
the  By-Laws  Committee,  and  has  taken  an  active 
interest  in  the  work  of  the  Board  generally.  He  is 
a  gentleman  of  solid  judgment,  of  large  intelligence, 
of  liberal  spirit,  courteous  manners,  and  is  an  earnest 
educationist  His  appointment  was  proposed  by 
Mr.  Heller  in  a  very  gracefully  and  truthfully  com- 
plimentary speech,  seconded  by  Mr.  H.  Goner, 
and  supported  by  several  other  members,  including 
Mr.  Bonnewell,  in  terms  which  promise  well  for  the 
comfort  of  the  new  chairman  and  the  successful 
prosecution  of  the  real  work  of  the  Board. 

Meeting  of  Principals  of  Private  Adventure 
Schools. — ^Among  the  various  associations  connected 
with  education,  and  composed  of  persons  engaged  in 
the  work,  there  is  one  which  consists  of  principals  of 
private    adventure  schools.     This   association  held 
one  of  its  meetings  at  Cannon  Street  Hotel,  on 
Saturday  the  i6th  April.     At  this  meeting  a  paper  on 
Government  Control  of  Secondary  Education,  by  Dr. 
W.  P.  Knightly,  was  read.     It  appears  that  the  senti- 
ments of  this  paper  met  with  much  acceptance  from  the 
members  of  the  association.     As  therefore  indicating 
the  feelings  of  a  not  unimportant  body  on  a  subject 
of  much  educational  importance,  we  insert  the  sum- 
mary of  the  paper  as  reported  in  the  Daily  Netos : — 
*The  author  of  the  paper    stated  that  by  Act  of 
Parliament  a  gigantic  system  was  rising  up  amongst 
them,  which  offered  to  the  less  wealthy  classes  of 
society  an  education  far  beyond  their  views,  with  an 
apparatus  of  means  which,  by  its  unnecessarycostliness, 
was  becoming  seriously  burdensome  to  that  portion 
of  the   community  on    which    its    support    mainly 
depended.     The  opinion  was    maintained  that  the 
education  of  the  middle  classes  should  be  no  longer 
left  to  the  life-giving  impulse  of  individual  enterprise, 
which  had  so  long  formed  and  fostered  the  national 
strength,  but  that  it  should  be  stinted  and  measured 
out  by  the  mechanical  routine  of  Government  control. 
His  chief  reasons  against  such  control  were  that  it 
was  a  system  of  Government  espionage  foreign  to  the 
English  mind,  was  an  imitation  of  the  paternal  govern- 
ment of  the  Continent,  and  was  calculated  to  reduce 
the  intelligence  of  the  people  to  a  dead  level  of 
intellectual  feebleness.    They  had  already  proceeded 
too  far  and  too  fast  in  that  direction,  as  was  evinced 
by  the  shallowness  of  the  attainments  and  absence  of 
muscularity  in  the  mental  constitution  of  the  young 
men  of  the  present  day.     These  unhappy  features  he 
attributed  to  the  revived  approval  of  the  public  school 
system.     He  concluded  by  stating  that  it  was  the 
province  of  private  schoolmasters  to  withstand  the 
sinister  influence  of  the  views  so  extensively  dissemi- 
nated by  superficial  minds,  and  that  they  were  not 
servants  of  committees  or  nominees  of  the  State,  but 
they  should  raise  the  tone  of  feeling,  and  develop  all 
that  was  godlike  and  true  in  those  committed  to 
their  charge.' 

Conference  of  the  Union  of  Elementary 
Teachers. — ^The  twelfth  conference  of  this  body  was 
held  during  Easter  week  as  is  usual,  commencing  on 
Monday  at  2  p.m.,  and  ending  on  the  afternoon  of 
Thursday.     The  place  of  meeting  was  Hankstone 


Hall,  which  adjoins  and  belongs  to  Christ's  Church, 
of  which  the  Rev.  Newman  Hall  is  minister.    The 
usual  preliminaries  relatmg  to  the  standing  orders, 
etc.,  having  been  transacted,  Mr.  Rankilor  introduced 
and  inducted  Mr.  J.  R.  Langler,  B.A.,  his  successor 
as  president  for  the  year.      Mr.  Langler  was  most 
heartily  cheered  on  taking  the  chair,  and  immediately 
commenced  his  address,  the  reading  of  which  occu- 
pied exactly  one  hour.    As  to  matter,  it  dealt  with 
most  of  the  subjects  on  the  Agenda  Paper,  and  which 
the  Conference  was  just  about  to  discuss.    In  style 
it  was  clear  and  vigorous,  and  it  was  read  in  a  most 
graceful,    unaffected,   and    effective    manner.      Mr. 
Langler  is  highly  satisfied  with  the  position  to  which 
the  Union  has  attained,  with  the  influence  it  has 
acquired,  and   is   very   sanguine   as   to   its   future 
prosperity  and  usefulness.     In  referring  to  the  past 
history  of  the  Union,  he  said  that  in  1870  it  included 
twenty-six  associations,  with  400  members.     At  their 
last  Conference  there  were  291    associations,   with 
11,412  members.     The  rate  of  increase  had  neces- 
sarily diminished  as  time  advanced,  but  it  could  not 
be  regarded  as  quite  satisfactory  that,  whilst  there 
were  36,332  teachers  (five-sixths  of  whom  were  certi- 
ficated) and  36,303  students  and  pupil-teachers  in 
England  and  Wales,  their  numbers  during  the  last 
year  should  increase  only  480,  making  the  actual 
membership  of  the  Union  (Dec.  31,  1880)  11,892. 
After  stating  that  it  was  a  relief  to  find  that  the  new 
code  for  1881  did  not  make  many  changes,  he  went 
on  to  say  that  the  annual  revision  of  the  regulations 
was   greatly  to   be  deprecated,  and   that  frequent 
changes,  even  if  these  were  not  very  numerous,  in  the 
subjects  of  examination,  in  their  character,  or  in  their 
extent,  could  not  be  conducive  to  the  advancement 
of  education.    The  teachers'  professional  and  social 
position  had  been  greatly  improved  of  late  years. 
His  office   had   now  rarely  stamped  upon   it   the 
eleemosynary  character  which  it  formerly  bore,  and 
the  rising  generation  were  learning  to  honour  its 
holder  wherever  its  duties  were  efficiently  discharged. 
Several  things  were,  however,  necessary.     The  whole 
teaching  profession  ought  to  be  consolidated  by  the 
elementary  teachers  being  included  in  the  proposed 
legislation  with  respect  to  registration,  and  by  their 
procuring  representation  on  the  proposed  Educational 
Council 

At  the  close  of  the  address  a  cordial  vote  of  thanks 
was  accorded  to  Mr.  Langler  for  both  the  address 
and  his  services  to  the  Union  as  vice-president 
during  the  past  year.  It  was  also  resolved  that  the 
address  be  printed  with  the  Annual  Report  of  the 
Union.  On  the  motion  of  Mr.  Dawson,  the  Annual 
Report  of  the  Executive  was  received  and  adopted. 
The  next  subject  taken  up  was  the  Treasurer's  Report 
and  Balance  Sheet,  and  Report  of  Auditors.  One  of 
the  auditors,  Mr.  £.  Wilkes  Smith,  besides  performing 
the  usual  function  of  auditor,  sent  in  a  report  in  which 
he  offered  certain  suggestions  for  the  improving  of 
the  financial  position  of  the  Union.  Considerable 
discussion  arose  as  to  what  should  be  done  with,  or 
with  respect  to,  this  report  Ultimately  it  v^zs  re- 
solved that  the  treasurer's  and  auditors'  reports  and 
the  balance  sheet  be  received,  adopted,  and  printed 
with  the  Annual  Report  of  the  Union,  but  that  Mr. 
W.  Smith's  report  be  received  and  printed,  but  not 
adopted. 
Votes  of  thanks  having  been  passed  to  the  officers 
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of  the  Union,  to  the  Executive  Committee,  and  to 
the  several  standing  committees  for  their  valuable 
services  to  the  Union  during  the  past  year,  and  the 
reports  of  the  Benevolent  and  Provident  Funds 
having  been  received,  the  first  session  was  brought  to 
a  close. 

At  the  second  session,  which  commenced  at  7  p.m., 
the  first  business  was  the  reading  of  a  paper  by  Mr. 
K  W.  Moore,  M.A.,  on  the  Teachers'  Registration 
Bill.  This  paper,  which  was  a  very  able  one,  was 
very  severe  in  its  condemnation  of  the  Bill,  especially 
on  account  of  its  exclusion  of  elementary  teachers 
from  the  register  which  it  proposes  to  establish.  It 
was  pronounced  '  the  flimsiest  Bill  ever  presented  for 
a  first  reading  in  the  British  Parliament.'  Its  title 
was  charactenzed  as  '  misleading,  if  not  false,'  and  it 
was  asserted  that '  its  aim  was  to  secure  a  huge  scho- 
lastic monopoly.'  After  a  somewhat  lengthened 
discussion,  characterized  by  much  ability,  and  in 
which  a  strong  determination  was  expressed  to 
insist  on  the  amendment  of  the  Bill,  especially  in 
respect^  to  the  provisions  obnoxious  and  unfair  to 
elementary  teachers,  the  following  resolutions  were 
unanimously  adopted : — '  i.  That  this  Bill  should 
provide  for  the  consolidation  of  the  whole  teaching 
profession,  and  should  therefore  be  extended  so  as  to 
include  sdl  duly  qualified  teachers.  2.  That  after 
some  fixed  date  no  unregistered  person  should  be 
allowed  to  take  charge  of  any  schooL  3.  That  after 
some  fixed  date  all  candidates  for  registration  be 
required  to  give  evidence  of  proficiency  in  the  science 
and  art  of  teaching.  4.  That  this  meeting  considers 
it  desirable  that  the  teachers  of  public  elementary 
schools  should  be  represented  on  the  proposed 
Eklucational  Council.'  It  was  also  resolved  that  'a 
copy  of  these  resolutions,  signed  by  the  chairman  on 
behalf  of  the  Conference,  be  forwarded  to  Sir  John 
Lubbock  and  to  the  Education  Department.' 

llie  next  subject  was  a  motion  'that  an  assistant 
secretary  be  appointed'  This  subject  was  discussed 
with  more  warmth  than  any  which  had  yet  been 
brought  before  the  Conference.  First,  an  unsuccessful 
attempt  was  made  to  have  this  motion  postponed  till 
the  question  of  the  amount  of  member's  subscription 
should  be  disposed  of.  Then  it  was  opposed  by  those 
who  favoured  the  alternative  of  providing  additional 
clerical  assistance.  The  vote  being  taken  by  show  of 
hands,  the  chairman  declared  that  seventy-eight  had 
voted  for,  and  sixty-five  against.  A  division  was  then 
claimed,  and  while  this  was  being  taken,  it  was 
resolved  to  adjourn,  when  the  second  session  was 
terminated.  In  the  course  of  this  session  the  chair- 
man announced  the  result  of  the  voting  for  vice- 
president  to  be — for  Mr.  Sykes,  6400  \  for  Mr.  Wild, 
1026;  while  a  few  votes  had  been  given  for  Mr. 
Russell  and  Mr.  Park,  both  of  whom  had  previously 
and  formally  withdrawn  from  the  candidature. 

At  the  beginning  of  the  session  on  Tuesday  morn- 
ing, the  chairman  announced  that  the  result  of  the 
division  on  the  question  of  employing  an  assistant 
secretary  was,  that  the  motion  that  such  be  appointed 
was  carried  by  upwards  of  a  thousand  votes.  A 
discussion  followed  on  the  status  and  functions  of 
the  assistant  secretary  to  be  appointed.  A  motion 
was  carried  that  the  assistant  secretary  shall  act 
under  the  instructions  of  the  secretary  in  extending 


the  work  of  the  Union,  and  doing  such  other  work  as 
the  Executive  may  direct,  in  opposition  to  an  amend- 
ment that  the  last  clause  of  this  resolution  be  left  out. 
A  paper  was  then  read  on  the  code  curriculum  \}j 
the  Rev.  E.  F.  MacCarthy,  King  Edward's  School^ 
Birmingham.  The  now  recognised  faults  of  the 
Education  Code  were  criticised  with  great  ability,  and 
condemned  with  great  severity,  and  was  highly  appre- 
ciated by  the  Conference,  by  whom  a  vote  of  thanks 
to  the  author  was  enthusiastically  and  unanimously 
carried.  A  deputation  from  Scotland,  consisting  of 
Dr.  Morrison  and  Mr.  M'Kay,  was  received,  and 
made  short  speeches  expressive  of  the  fraternal 
sympathy  of  Scotch  teachers,  which  were  listened  to 
in  a  sympathetic  and  reciprocal  spirit.  Mr.  A.  R. 
OTarrell  and  Mr.  Barry  also  appeared  as  a  deputa- 
tion fi'om  Ireland  for  a  similar  purpose,  and  were 
similarly  received. 

On  Wednesday  morning  an  able  paper  was  read  by 
Mr.  Heller,  the  secretary,  on  the  Policy  of  the  Union. 
Mr.  Heller  defined  the  aims  of  the  Union  to  be — (i)  ta 
promote  the  interests  of  elementary  education;  (2) 
to  promote  those  of  elementary  teachers.  He  also- 
expressed  very  strongly  the  opinion  that  if  it  were 
necessary  to  determine  which  of  these  objects  were  to 
occupy  the  first  place,  it  ought  to  be  the  former.  Mn 
Heller's  opinion  on  this  subject  was  approved  of  by 
the  Conference  all  but  unanimously. 

The  subject  of  the  subscription  of  members  was 
then  resumed,  and  ultimately  it  was  resolved  that  the 
subscription  should  be  raised  to  3s.  instead  of  2s.  6d.,. 
the  former  sum.  The  business  of  the  Conference  was. 
not  completed  when  we  were  obliged  to  go  to  press. 
All  the  most  important  subjects  on  the  Agenda  Paper 
had  been  dealt  with,  however,  directly  or  indirectly.^ 
There  was  a  public  reception  of  the  members  of  the 
Conference  at  3  p.m.,  by  the  Lord  Mayor  at  the 
Mansion  House. 

The  Educational  Exhibition. — In  connectioa 
with  the  Conference  at  Hawkstone  Hall  there  was 
an  interesting  exhibition  of  new  publications  and 
school  apparatus.  The  following  firms  were  repre- 
sented, the  books,  etc,  mentioned  being  those  to 
which  special  prominence  was  given  by  the  publishers'^ 
representatives : — 

Messrs.  Bemrose  &*  Sons  (rep.  Mr.  Chadwick) — 
New  Standard  Readers,  Fret -work  Patterns,  Binns' 
Registers,  and  Code  Copy-Books. 

Messrs.  Blackie  6f  Son  (rep.  Messrs.  Nichol  and 
Castell) — Comprehensive  Series,  New  Geographical 
Readers,  and  Vere  Foster's  Copy-Books. 

Messrs,  Boulion  dr*  Co.  (rep.  Mr.  Mercer) — Mr.  J.. 
S.  Laurie's,  and  Drs.  Robertson  and  Fernandez' 
Works. 

Messrs.  IF.  ^S^•  R.  Chambers  (rep.  Mr.  J.  C.  Hall) 
— Meiklejohn's  New  Geographical  Readers,  Shake- 
speare's Plays,  and  Pictorial  Reading  Sheets. 

Messrs.  Collins^  Sons,  &*  Co.  (rep.  Mr.  Pitkethley} 
— The  Progressive  Series,  Collins'  New  Historical 
Readers,  and  Barber's  Geographical  and  Grammatical 
Charts. 

Mr.  Cox  (rep.  Mr.  Brown) — Sqbool  Needlework 
Materials. 

Educational  Supply  Association  (rep.  Messrs.  Webber 
&  Bowycr) — Cheap  School  Stationery  and  Certifi- 
cates of  Merit. 
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Messrs.  Gill  ^  Sons  (rep.  Mr.  G.  F.  Gill)— GUI's 
Second  and  Third  Geographical  Readers,  Adair's 
Excelsior  Copy  Books,  Physiological  Models,  and 
Standard  Imperial  Arithmetics. 

Mr.  Joseph  Hughes  (rep.  Messrs.  L.  D.  Carpenter 
and  H.  Scheurmier) — Hughes's  Standard  Story  Books 
and  Cox's  Copy-Books. 

Messrs.  Isbister  6*  Co.  (rep.  Mr.  Maitland) — New 
Geographical  Readers,  London  Readers,  and  Isbister's 
Copy-Books. 

Mr.  Thomas  Laurie  (rep.  Mr.  Garrioch) — ^Victoria 
Readers,  Kensington  Series,  Wilson's  Sequels,  and 
Hopper's  Tellurium  and  Geographical  Reader  of 
Europe. 

Mr.  T.  Murhy  (rep.  Mr.  Mellor) — Natural  History 
Diagrams,  Imperial  Copy-Books,  Robertson's  Gram- 
matical Works,  Permutation  Reading  Frame,  Chart 
of  Geographical  Terms,  and  Physical  Maps. 

National  Society^  Westminster  (rep.  Messrs.  Meech 
and  Hamilton) — New  National  and  Art  19  c  i 
Readers,  Large  Wall  Maps,  and  School  Apparatus. 

Messrs.  Nelson  6-  Sons  (rep.  Mr.  H.  Gibbs) — The 
Royal  Readers,  and  New  Geographical  Readers, 
Simple  History  of  England,  and  New  Historical 
Readers. 

North  of  England  School  Furnishing  Co.  (rep. 
Messrs.  Clifford  &  Chapman) — Darlington  Slate 
Board,  Back  Rest,  School  Desks,  Bookcase,  and  the 
well-bound  Series  of  Readers. 

Messrs.  W.  Stewart  <S^  Co.  (rep.  Mrs.  Haxby) — 
Stewart's  Mathematical  Series,  and  New  Geographical, 
Historical,  and  Domestic  Economy  Reading  Books, 
for  all  Standards.     Art  19  c  i. 

Teacher^  Bicycle  Co.  (rep.  Mr.  Colman) — New 
Bicycles  and  Tricycles. 

Messrs.  J.  Walker  ^  Co.  (rep.  Mr.  W.  Rice) — 
Elementary  Atlas  of  Modern  Geography,  New 
Outline  Maps,  Drawing  Books,  and  Walker's  Series  of 
Poets. 

Messrs.  Walkington  6r*  Broscomb  (rep.  Mr.  Brown) — 
^ew  Paragon  Slates  and  Class  Copy-Books. 


<^uers  Column* 


• « 


Communications  for  this  column  must  reach  the  Office  not 
letter  than  the  \^th  inst,,  and  should  be  addressed^  '  The  Querv 
Editor'  of  the  Practical  Teacher^  Pilgrim  St,  Ludgate  Hill, 
London,  £.C. 

1.  B.  T.  J.  Stanningley.— Write  to  Mr.  James  Jennings, 
-'  Tuition  by  Correspondence  Office,'  Deptford,  Liondon. 

2.  K.  A.  Maclean. — Published  by  Chapman  &  Hall. 

3.  J.  W.  S.,  Manchester. — ^There  is  a  number  consisting  of 
-two  digits,  which  is  equal  to  12  times  the  diflference  of  its  digits ; 
and  if  36  be  added  to  it,  the  digits  will  be  inverted.  Required 
the  number. 

If  X  and^'  be  the  digits,  ioj:-|->'  is  the  number,  and  10^ +-^ 
is  the  number  when  the  digits  are  inverted ; 

.'.  lOx+^-f  36=10^-1- A  ; 

.••  9Cy-~jr)=36,^--x=4; 

•  *.  the  difference  of  the  digits  is  4. 

J^ut  the  number  i;  12  times  the  difference  of  the  digits ; 

•  '•  th2  number  is  48. 


This  is  nothing  but  arithmetic  If  we  wished  to  bring  it  to 
two  simultaneous  equations,  the  first  condition  might  be  written 
\ox  '\-y—\^{y —x)  \ 

.'.  y  =  2x,y'-x=4; 
.'.  2x — x=4,  x=4. 

4.  Solve  the  simultaneous  equations,  (i)  •>^-|-J^=74*  ) 

(2)  x-\- 4^=23'  \ 

From  (2)  x=Z3  —  4^9  >uxd  substituting  this  value  in 

(0(33-4>')*+>'=74; 

.-.  I7>'  — 264^-1-1015=0, 

.-.^=7,  or>=\V; 
.-.  from  (2)  :r=5,  or  x=  —  i?. 

If  the  iacfbrs  of  the  above  quadratic  are  not  evident  on  inspec- 
tion, it  should  be  worked  in  the  ordinary  way. 

,.-264±  V'(264)'-4(17)  (loij) 
_  34 
_264±V676_264±26 


34 
=  Wor7. 


34 


Note  that  when  either  x  or  ^  is  given  explicitly  in  terms  of 
the  other,  substitution  is  always  the  best  method. 

5.  J.  H.  Cranb&ook. — ^The  only  pronouncing  dictionary 
that  would  suit  your  purpose,  so  far  as  we  are  aware,  is  the 
Manual  of  Geographical  Fronunciaiion  and  Etymology ,  by  A.  F. 
Foster,  A.M.  Bound  in  linip  cloth,  2s.  The  publisher  is 
Edward  Stanford,  55  Charing  Cross,  S.W. 

6.  The  number  of  works  on  botany  is  so  large  that  we  almost 
hesitate  to  name  any  particular  one.  The  following  are  to  our 
mind  the  best. 

For  a  mere  introdnction  to  the  subject : — 

Sir  J.  D.  Hooker's,  in  Macmillan's  Science  Primers.  New 
edition,  revised  and  corrected,  i8mo.     is. 

Or  Balfour's  Vegetable  Anatomy  and  Physiology,  in  Collins' 
Elementary  Science  Series.     Fcap.  8vo.     Illustr.     is. 

For  slightly  more  advanced  work  : — 

Oliver's  Elementary  Lessons.  200  Illustrations.  New  edition. 
Fcap.  8vo.     Macmillan.     4s.  6d. 

For  the  higher  parts  of  the  subject,  and  as  an  introduction  to 
Cryptogamic  Botany : — 

Thome's  Structural  and  Physiological  Botany^  in  Longman's 
Text-Books.     Sm.  8vo.    600  Illustrations.     6s. 

Or  Lindley's  Elements  of  Botany.  Bradbury,  Agnew.  Illustr. 
8vo.    9s. 

We  should  advise  J.  H.  to  get  as  many  of  these  as  he  can, 
and  work  straight  through  them  in  order.  '  In  the  multitude  of 
counsellors  there  is  safety.'  If,  however,  he  only  wish  two 
books,  we  recommend  him  to  begin  with  Oliver  and  then  pro- 
ceed to  Thom^.  But  let  him  never  forget  that  nature  is  always 
the  best  expositor  of  herself. 

7.  Seagan,  Leeds. — In  a  certain  lake  the  tip  of  a  bud  of 
lotus  was  seen  a  span  above  the  water.  Forced  by  the  wind, 
it  gradually  advanced,  and  was  submerged  at  a  distance  of  two 
cubits.     Compute  the  depth  of  the  lake. 

If  CA  be  the  lotus  in  its  original  position, 
BD  the  surface  of  the  lake,  AD  tne  lotus 
when  just  submerged.  The  length  of  AB 
is  required. 

Let  CB=fl(=a  span), 
BD=^(=2  cubits), 
AB=JC, 

AD=AC=x+<f. 
Now  the  lotus  was  at  first,  presumably, 
at  right  angles  to  the  lake ;  .*.  ABD  is  a 
right  angle. 

.•.  by  Euc.  1. 47,  AD«= AB»-fBD*,  which, 
expressed  in  our  algebraical  language,  is  (4:  -j-  tf)'=jc*  -J-  ^ ; 

^ ^« 

whence,  cosily,  jr= Now  ^=2  cubits =4  spans;  .*. 

2a 

16— I 

jc  = spans=7'5  span\ 
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If  it  is  desired  to  express  this  ia  feet  and  inches,  we  must 
take  an  approximate  value  for  the  span.    The  two  best  estimates 


are: — 

Pyramid  span,  IO'944  in.  {Oxford  Teacher^ s  Bible), 
Biblical  span,   9*5257  in.  (Smith's  Bible  Dictionary). 

Taking  the  mean  value  of  these  two  as  the  correct  one,  we 
get  the  depth  of  the  lake  as  about  6  ft.  4  in. 

8.  R.  Gibbons,  Stockport. — One  side  of  a  triangle  is  half 
the  sum  of  the  two  others ;  the  sum  of  the  three  sides  is  84  feet, 
and  area  of  the  triangle  is  14  square  yards.     Find  the  sides. 

If  <!,   ^,   r   be   the   sides,  s  semi-perimeter,   the    area   is 

Vj,(j — a)  {s  —  b)  {s — c)  (by  ordinary  formula). 

Now  we  are  given  rt=i(^ -[-<),  21=84,  1=42. 

2a=*+f,  3a=<i-f-^+^=84,  tf=28       .        (i) 

^+r=56    ....         (2) 
Arca=  14  square  yards  =  14  X  9  square  feet ; 

.-.  14  X  9= ^42 .  14(42  —  b)  (42  —  c) 

= V  r4«.3(42  — <J)(42--0. 

•  *.  squaring  and  cancelling  14'  X  3i 
27=(42— ^)(42  — r) 

=42* — {b'\-c)^-\-bCf  and^-|-r=56; 

.•.  ^=27-1-42.56— 42» 
=27  +  14.42=615, 
3  +  <-=56;  \ 

.".  b  and  rare  roots  of  jc*  —  56jr-}-6i5=o, 
x=4i  or  15 ; 

.*.  the  sides  are  15,  28,  41. 

Al  B, — In  all  quadratics  where  the  coefficients  are  large,  the 
simplest  method  of  solution,  if  the  roots  are  known  integrals, 
is  to  divide  by  the  coefficient  of  :r*,  separate  the  absolute  term 
into  sets  of  pairs  of  factors,  and  choose  the  pair  whose  sum  is 
( —  I)  X  the  coefficient  of  jr. 

9.  Aberdonian,  Montrose. — 

=  {2a^4-2^^— a«+^— <^— </«}  {Tab  +  2f^-|-a«-t-^— f*— </»} 

=  {(c+^'-(«-W  {(a  +  ^)'-(^-^"} 
=(c+d-\-b-'a){c-\-d+a—b){a-\-b—c+\d){a+b^c—ii), 

which  may  be  neatly  expressed  as 

l6(j— fl)  {s  —  b)  (j— f)  (j  — <0  if  2j=tf-J-*-f  f +^. 

la   Prove  that  x*— (>»~*«)«-|-y— (;f«-.««)«+«*— (jc«— ^ 

By  multiplication  the  dexter=  {(y  -f  ,)« — x*}  {x»^(y— t )«} 
=(2^i)«  — (x«— y  — «>)«=  etc. 

Or  thus,  if  the  expression  vanishes  when  y-^-z — x=o,  it 
follows  that  y'\-x — x  is  a  factor.  Put  x=y-\-s,  and  prove 
that  esEpression  reduces  to  zero.  Hence  y-\-* — '  ^  ^  factor, 
and  therefore  by  symmetry  («  -f-  Jf  — y)  (x  -\-y — «).  Now  the 
expression  is  of  the  fourth  degree,  and  therefore  there  is  one 
other  fiictor  which  must  be  symmetrical  in  x,  y,  and  s ;  therefore 
it  must  be  X']-y-\-z,  Hence,  etc.  This  latter  method,  which 
is  usually  more  advisable,  does  not  in  this  case  adapt  itself  well 
to  the  sum  in  question. 

Aberdonian  should  be  alwa3rs  ready  to  apply  the  rule 
(x — y)  (x-\'y)^Ji^ — y*,  even  in  arithmetic,  e.^.  find  difference 
of  squares  of  1239  and  1238,  1239*— 1 238* =247 7,  i.e. 
(1239  +  1238)  (1239  — 1238). 

11.  Evaluate.— /I -f-? +i\(xy-}-x«-f^r),  when 

^^^^7*  ^'x=l,y=2x,  s=4x', 
z     4 

.'.  xyzrzx.2a,^=Sx*=if  2jr=i ; 

.*.  jr=},  y=i,a=2,  and  therefore  the  given  expression  is 
cquallo(2-f  i+i)(i  +  2+i)=y. 

It  should  be  noticed  that  expression 

^(2y-\-yz  +  xz)*    f       ,        IV, 

12.  GODEFROI. — How  do  you  account  for  the  efficiency  of  a 
glass  fire-screen,  while  the  interior  of  a  greenhouse  is  rendered 


much  hotter  than  the  air  outside  by  the  sun*s  rays  alone? 
(Matriculation,  Jan.  1881.) 

This  is  usuallv  accounted  for  by  the  different  behaviour  of 
glass  with  regard  to  what  are  ordinarily  but  incorrectly  named 
'light  heat'  and  'dark  heat,'  i,e,  heat  accompanied  with  light, 
and  radiant  heat.  When  glass  is  heated  it  emits  a  great  quan- 
tity of  radiant  heat,  but  little  or  no  light,  and  from  this  we  may 
deduce  that  glass  readily  absorbs  nuiiant  heat.  Experiment 
shows  that  this  is  really  the  case.  Glass  absorbs  rays  of  long 
*  periods '  of  vibration,  but  allows  those  with  shorter  periods  to 
pass.  Now  it  is  almost  self-evident  that  the  shorter  the  period 
the  more  energetic  is  the  molecular  vibration,  i.e.  the  more 
light-rays  are  produced.  Let  us  apply  this  to  the  case  of  the 
fire-screen.  The  heat  of  a  fire  which  is  glowing  throughout  is 
chiefly  radiant, — at  any  rate  it  is  not  intensely  luminous.  It  is 
therefore  nearly  all  either  reflected  or  absorbed  by  the  screen. 
It  is  different  with  the  greenhouse.  The  sun's  heat,  being 
accompanied  with  great  luminosity,  has  a  short  period,  and  is 
therefore  able  to  pass  through  the  glass.  Once  inside,  howe^'er, 
its  period  graduallv  lengthens,  and  it  is  either  reflected  or  ab- 
sorbed by  the  walL  In  either  case  it  is  retained,  and  raises 
the  interior  temperature.  For  further  information  see  Dischauel, 
Ganot,  Tyndall,  v.  Athermancy  and  Diatfurmancy. 


13.  Blom FIELD. — Matthiac's  GreA  Grammar  wiH,  we  believe, 
scarcely  meet  the  requirements  of  the  1st  B.A.  in  Sjmtax.  For 
its  size,  the  best  Grammar  we  know  is  Parry's,  published  by 
Longmans,  3s,  6d.  For  syntax  we  should  advise  Farrar's  GroA 
Syntax^  Longmans,  4s.  6a.  The  two  together  are  amply  suffi- 
cient, and  not  too  formidable  a  task. 

Macmillan  publishes  Autenrieth's  Homeric  Dictionary^  The 
price  is  6s. 

Odyssty  IX.,  so  far  as  we  know,  is  not  yet  published  separately. 
The  edition  that  would  suit  you  best  b  Odyssey  i.-xii.,  by 
Merry  (smaller  edition).  Clarendon  Press,  45.  6d.,  annotated. 

Gladstone's  Horner^  Macmillan,  is.,  is  invaluable  to  every 
student,  for  the  general  information  it  gives  concerning  the  poet 
and  the  little  that  is  known  about  him. 

Bucolics  attd  Georgics,  by  Archibald  Bryce,  published  by 
Griffin,  is  a  good  and  well-annotated  edition.     Price  2s.  6d. 

The  best  annotated  edition  of  the  De  Officiis  is  Holden's, 
published  at  the  Cambridge  Warehouse,  Paternoster  Row.  It 
nas  nuirginal  analyses,  and  an  English  commentary.  The  price 
is  7s.  6d.  If  no  notes  are  required,  the  Oxford  Pocket  Classics, 
published  by  Parker,  furnishes  a  reliable  text  at  as. 


14.  Pupil  Teacher,  Ridge  way.  — Translate  into  French^ 
'  He  has  not  done  anything.*    It  should  be  '//  »'a  rienfait,* 

15.  Walter  lb  Masurier,  Holloway,  N. — It  does  not  seem 
to  be  generally  known  why  a  rapid  succession  of  electric  sparks 
fails  to  give  rise  to  a  musical  note.  Can  you  suggest  an  ex- 
planation? 

We  do  not  know  that  we  can  much  improve  on  the  sug^tion 
which  you  make.  Electric  sparks  are  vibrations  of  different 
periods;  hence  different  wave-lengths  are  propagated,  and  a 
destruction  takes  place  through  interference.  At  the  same 
time,  it  should  be  remembered  that  electric  dbcharges  are 
accompanied  with  slight  sounds,  the  'brush,'  for  instance, 
always  with  a  crackling  sound.  On  this  ground  we  are  not 
sure  that  the  absence  of  a  musical  note  is  not  due  to  the 
lack  of  intensity  of  force.  When  it  does  become  very  intense, 
as  in  a  thunderstorm,  a  very  perceptible  sound  occurs.  It 
may  be  necessary  to  state  that  the  clouds  in  a  thunderstorm 
have  no  connection  with  the  production  of  the  thunder,  but 
only  with  its  reverberation.  It  arises  from  the  sonorous  aerial 
vibrations  produced  by  the  displacement  of  the  aerial  particles 
suddenly  repelled  by  the  passage  of  the  electric  fluid,  which 
thus  on  its  course  rarefies  and  expands,  by  its  heat  and  re- 
pulsive powers,  large  masses  of  air.  The  elasticity  of  the  air 
immediately  after  causing  its  particles  to  rebound^  sets  up  a 
series  of  condensations  and  rarefactions  throughout  its  mass, 
which  Uius  constitute  the  acoustic  cause  of  thunder.  Thus  we 
are  not  sure  that  a  similar  process  going  on  in  the  case  of  every 
electric  spark  fails  to  produce  an  audible  musical  note  because 
of  the  minuteness  of  the  quantity  of  force. 

16.  How  is  it  that  skating  becomes  very  laborious  when  ths 
cold  is  exceedingly  intense  ? 

Your  suggestion  of  regulation  is,  we  think,  quite  satisfactory, 
if  only  you  are  perfectly  clear  as  to  what  your  terms  mean. 
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Algetoaic  TeacMng  Mormed. 


Algebraic  Factors :  How  to  Find  them,  and 

How  to  Use  them.  By  W.  T,  Knight,  F.S.Sc,  Lon- 
don, Science  Teadier,  formerly  Mathematical  Master  at 
New  CoIIeee,  Southsea,  Author  of  *  Solutions  to  Science 
Papers  in  Mathematics,'  etc. 

Every  Teacher  and  Student  should  at  once  obtain  a  copy  of 
this  book,  since  its  principles  and  methods,  when  fully  grasped 
and  adopted,  must  inevitably  produce  a  complete  revolution  in 
the  teaching  and  practice  of  Algebra.  To  persons  preparing 
for  Examinations  it  will  be  invaluable. 


'  No  one  can  read  these  pages  without  being  convinced  that  a 
vast  improvement  ought  to  be  effected  in  many  of  the  methods  of 
performing  the  most  ordinary  operations  of  ^Jgebra.  More  than 
thb,  no  beginner  can  work  through  the  examples  given  in  the 
book,  according  to  the  plans  laid  (town  in  it,  without  bringing  to 
all  future  work  a  facility  of  handling  and  transforming  Algdiraical 
expressions  formerly  quite  wanting.  — Sheenuss  Guardinn, 

'You  may  freely  use  my  name  in  recommending  the  book. 
Send  me  50  copies.'— J.  B.  Colgkovb,  M.A,  Head  Master, 
Grammar  School,  Lougliboro'. 

'  I  think  it  a  pity  that  all  teachen  of  Algebra  do  not  know  there 
is  such  a  capital  book  to  be  had  at  a  very  moderate  price. '^-W.  J. 
Mantle,  F.R.G.S.,  Head  Master,  Diocesan  School.  Lincoln. 

Other  remarks  by  practical  teachers : — '  It  is  all  it  professes  to 
bQ»*  <  Valuable  and  not  costly.'  'That  rara  avis  in  this  stereo- 
typed age — ^something  both  new  and  good.'  'A  real  boon  to  all 
teachers  of  Algdbra.'    '  Your  admirable  book.' 


To  he  had  OlSklTT  from  the  Author^ 
SPRING    HILL    HOUSE,   TAVISTOCK, 

Price  2$.,  post  free;  four  Copies  as  three. 


JOHN    HEYWOOD, 

EdncatiiHial  Publisher.  BookseDer.  Stationer,  and  School  Fnnil- 
tnre  Hannoctnrer,  Bidgeleld,  Hanchester. 

The  following  CcUalogues  will  de  sent  post  free  on  application  : — 
L — ^A  OfttaliMnM  of  Sduo&tlonal  and   "Ma^^iii^wnw  Works. 
mnraining  a  list  of  John  Heywood's  own  distinctiTb  pubUcationi,  with 
their  retaU  price. 

n.— A  OatftlOKifte  of  School  Fnxnltiiro.    Illustrated  with  numerous 
Diagrams  of  School  Funutnre  and  School  Apparatus,  with  net  prices. 

m.-^  Olamtflort  and   niutrated  Bdneatloiial    Cateloffiio, 

containing  a  general  list  of  the  leading  School  Books  pubhsbed, 
together  with  the  most  commonly  used  articles  in  Stationery  and 
Materials. 

XY.— A  Oatalogno  of  JaTonUe  and  other  Woxk%  suitable  for 

Presents,  Prizes,  Libraries,  and  goieral  reading. 

y.~A  Oatalogno  of  Drawing  Hatoriala. 

MANUALS  FOR  TEACHERS. 
A  Oompleto  Guide  to  t|ie  Btandazd  Examlnatloni.     By  A. 

Gardinbk.    is.  6d. 

Gnlde  to  Katzloiilation  at  London.    By  A.  Dodds.    is.  6d. 
flnt  BJL  KTiin1n«.t1on  at  London.    A  Handbook  for  Study, 
with  other  useful  information.    4s.  6d. 

BOhool  Management  and  Method.    A^th  numerous  Examinatioo 
Questions     By  J.  J.  Pkincs.    3s.  6d. 

BIANUALS  FOR  PUPIL-TEACHERS. 
Arithmetle»  Mental.    With  Answers  and  Specimens  of  Ezamina* 
tion  Papers.    By  IL  Sutton,  formerly  of  York  Training  College,    is. 

Atlaa  and  Geogzaphj  of  the  Bzltlih  Empire.    Maps  cold.,  as.  6d. 
Rramlnatlon  Fapen  set  by  H.M.  Inspectors  during  z88a    Each 
four  months  in  book  form,  with  Answers,  etc.,  Sd. ;  oom^«te,  cloth,  as. 

Geogzaphj  (Phyileal,  Political,  Ckmmierelal,  and  HlatozleaD  of 

THB  BUTISM  ISLBS,  CoLONIBS,  AMD  DVBMI>BNaBS.     By  T.  JOHNSOX» 

Tamworth  Grammar  School,    is.  6d. 

Oeogza^hj  and  Hletozy  of  the  Britleh  Poeioiilnwe    By  J.  S. 

HoBN.    IS.  6d. 

CNilde  to  the  BchoTarehlp  and  Oertlfloate  BwunlnatleB.    Cloth» 
Meohanloa  tut  Jxalar  ttodenta    Including  Hydrostatics  and 

Pneumatics.    By  W.  J.  Bxownb,  BLA.    as. 
MMumxatlon  Qneetloni  set  to  Pupil-Teachers  at  Recent  Exam- 

inatioas.    By  W.  T.  Lawbbxcb.    Cloth,  6d. 
Oltfeot  Leeeona    By  A.  Park,  F.R.G.S.    as.  6d. 
Phjntogxaphy.    By  J.  J.  Psincb.    Second  Edition,    zs.  6d. 

LONDON  WAREHOUSE :  11  Paternoster  Buildinos. 


The  School  Board  Chronicle, 

a  EDVCATIOm  BECOBD  MD  BEYIEW. 

,  Established  Febniaiy  J9pu 

B7BBT  BATUBOAT.  PRICE  1HBBBPBHGB.  Poit  Fkee,  15a.  per 
Amnim;  78.  7d.  lor  Six  Moatlii;  Sa.  lOd.  for  Time  Mimtlii, jMtfd 
tnadvaaco.   P.O.O.*iflhoii]d  be  made  pajiOde  at  the  Chief  (MDoe. 


The  School  Board  Chronicle  b  the  accepted  oigan  of  the  School 
Boards,  of  which  there  are  about  9000.  and  the  Weekly  Chronicle 
of  the  proceedings  of  the  School  Attendance  Committees  under 
Lord  Sandon's  Act,  of  which  there  are  about  70a 

The  School  Board  Chronicle  contains,  every  week,  a  full  report  of 
the  proceedings  of  the  London  School  Board,  and  of  all  the  other 
Sdiool  Boards  and  School  Attendance  Committees  in  England  and 
Wales,  and  discusses  every  question  connected  with  the  working  of 
the  Elementary  Education  Acts. 

The  School  Board  Chronicle  occupies  the  position  of  a  '  Hansard 
to  the  great  educational  parliament  of  the  United  Kingdom,'  and  is 
filed  regularly  by  Subscribers,  amongst  whom  are  the  President 
of  the  Education  Department  and  other  offlelali,  Members  of 
Bdhool  Boards,  Clerks  of  School  Boards,  School  Managers, 
SdioOl  Mistresses  and  School  Masters  in  Board  SehoOls,  Mem- 
bers and  Clerks  of  SOhoOl  Attendance  Comminees,  School 
Attendance  Oflloers,  Members  and  derks  of  Boards  of  Onar- 
dians,  Msyors,  Town  Clerks,  Members  of  Parliament,  and  many 
others  who  are  interested  in  the  great  question  of  Natioiud  Elemen- 
tary Education. 

The  number  of  testimonies  constantly  received  as  to  the  value 
and  usefulness  of  the  paper  and  the  high  estimation  in  which  it  is 
held,  proves  that  it  is  regarded  as  a  necasity  by  all  who  hold 
important  positions  under  the  operation  of  the  Elementary  Educa- 
twn  Acts,  and  who  wish  to  be  thoroughly  well  up  in  the  details  of 
its  administration,  and  also  by  teachers,  in  order  to  keep  pace 
w^ith  the  Education  movement 

The  School  Board  Chronicle  is  a  valuable  medium  for  obtaining 
the  services  of  qualified  teachers,  and  also  for  all  Educational  and 
Scholastic  announcements. 


Terms  for  AdvertiitmenUt  and  Inquiries^  should  he  made  to  ike  PnblitherSi 
GRANT  A»  Ca,  7i  to  7S  Tummill Street,  London,  E.C, 


Ready  Shortly,  price  5s,, 

THE 

GRAMMAR,  HISTORY,  AND  DERIVATION 

OP  THB 

ENGLISH  UNGUAGE 

ffith  Chapters  on  Parsioii,  loalysis  of  Sentences, 

and  Prosody. 

By  the  Rev  KVAN  DANIEL,  M.A., 

Ftindpal  of  tbe  Natioiial  Sodetjr's  Training  Collie,  Bftttenea. 


MaOraal  Sodelj't  Depository,  Sanetnary,  Wostmloster. 


REAP,  PLEASE,  AND  CUT  OUT. 

INDIA-RUBBER  for  School  nse,  price  2s.  per 
ponnd— best  quality,  free  from  Sand  or  Grit — 
half-pound,  post  free,  xs.  3d.  in  stamps. 


ChesMre  India-Ruliljer  Company, 

imT  JilES  IDDD,  Proprietor, 
li/EW  BRIGHTON.  BIRKENHEAD, 
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HANSFORD'S    MATHEMATICAL    WORKS. 

By  CHARLES  MANSFORD,  B.A.,  Lecturer  on  Mathematics  at  the  Westminster  Training  College. 


Kansford'B  School  Jkritbinetio.    Price  4s.  6dL 

The  entire  subject  is  logically  airanged ;  and  the  explanations 
given  indicate  the  proper  methods  of  teaching  the  rules,  and  also 
present  a  oonrenient  summary  of  the  principal  points  to  be  remem> 
bered  by  the  pupiL 

The  best  methods  of  working  are  fully  explained  and  illustrated, 
and  the  rules  are  printed  at  length  and  in  different  types.  Most  of 
the  examples  are  taken  from  the  Papers  set  by  the  Education  De- 
partment during  the  past  twenty  years. 

The  SckcolmuuUr  sayi — 'We  can  strongly  recommend  it  to  the  attention 
of  our  readers.' 

The  Sck^l-Btpord  CknmicU  savs — '  The  commercial  part  is  as  good  from 
the  practical  point  of  view  as  the  theoretical  is  from  the  scientific  standpoint. 
It  is  a  capital  Arithmedc ;  novel,  without  being  far-fetched  or  over^ingenioxis.' 


yust  issued^  containing  Christmas  Papers,  2879. 

MULBfoTd'B  Mental  Arlthmatlo  for  BohoolB  and   Training 
Colleges.    Price  is.  6d. 

The  roles  and  examples  are  systematically  arranged  and  gradu- 
ated. Each  pa^e  contains  a  single  rule,  with  its  proper  illustrations 
and  acoompanymg  examples. 

The  miscellaneous  examples  contain  a  complete  set  of  the  Certi- 
ficate Ex£unination  Papers  in  Mental  Arithmetic,  both  for  Male  and 
Female  Csmdidates,  from  the  beginning.  The  answers  at  the  end 
may  be  relied  upon. 


Hauford's  Bohool  Enolld.     Books  i.  and  il     Price  is. 

In  this  little  Manual  the  propositions  are  so  arranged  as  to  bring 
out  the  relation  of  the  several  parts.  Exercises  and  explanatory 
notes  are  appended  to  each  proposition,  and  the  diagrams  have  been 
specially  engraved  to  show  the  distinction  between  the  constructive 
parts  and  the  data.  A  series  of  one  hundred  miscellaneous  exercises, 
classified  according  to  the  propositions  on  which  they  depend,  b  given 
at  the  end.  

Now  ready,  price  aj.  td^ 

Maniford'B  Bolntloii  of  Oeometrleal  EzbtqIbm  Explained  and 

Illustrated.    With  a  Complete  Key  to  the  School  Euclid, 

and  100  Additional  Examples. 

This  Key  has  been  prepared  specially  for  Teachers  who  use  the 

School  Euclid.     It  contains  the  Solution  of  all  the  Examples  in  the 

Text  Book,  andalso  of  100  Additional  Examples,  whichare  soarranged 

that  a  Teacher  can  select  a  suitable  exercise  for  any  proposition. 

Mansford*B  SeboOl  Algebra.    Price  is.    New  Edition. 

Is  specially  adapted  for  Pupil-Teachers,  and  conXaxasfull  explana- 
tions of  the  points  likely  to  prove  difficult  to  beginners.  There  are 
numerous  original  examples,  especially  in  problems,  which  are  care- 
fully classified  and  graduated.  The  relation  of  the  subject  to  Aritk' 
metic  is  kept  constantly  in  view  and  illustrated  throughout. 


Adopted  by  the  London  School  Board,    New  Edition, 
■aasford'B  Algebra  for  Elamentaxy  Schools.    Price  6d. 


•  « 


The  New  Editions  of  Mr.  Mansford's  Aleebras  contain  Additional  Chapters,  with  numerous  Examples  on 
FACTORS.    These  Algebras  will  be  found  thoroughly  adapted  to  the  most  modem 
requirements  both  of  Elementary  and  Middle-class  Schools. 

Spedmens  sent  post  free  on  receipt  of  published  price  in  stamps. 


JOSEPH  HDGHES,  Edueational  Mlislier,  Pilpim  Street,  Ludgate  Hill,  E.G. 


LOCKWOOD'S    ELEMENTARY 
SCHOOL    SERIES. 

18mOy  price  Is.  each,  strongly  bound. 

•»*  This  Series  of  Elementary  Works  is  recommended  to  the 
notice  of  Principals  of  Colleges^  Heads  of  Schools,  and  all  in- 
structors  of  Youths  as  intended  to  meet  the  wants  of  beginners, 
being  accommodated  to  their  age  and  capacity. 

The  Elements  of  Geography.    By  the  Rev.  B. 

G.  Johns.     Enlarged  and  corrected. 

The  German  Languagei  The  Little  Scholar's 

First  Step  in.     By  Mrs.  Falck  Lebahn. 

German  Reading,  The  Little  Scholar's  First  Step 

in.     Containing  Fifty  Tales  from  Schmid,  with  Notes.     By 
Mrs.  Falck  Lebahn. 

The  German  Prepositions,  and  the  Cases  they 

§3vem.     Exemplified  by  2500  useful  Colloquial  Phrases, 
y  Samuel  Galindo. 

German  Colloquial  Phraseology,  exemplifying 

all  the  Rules  of  the  German  Grammar.     By  Samuel 
Galindo. 

The  French  Language,  an  Easy  and  Practical 

Introduction  to.    By  John  Haas.     First  Course. 

The  French  Language,  an  Easy  and  Practical 

Introduction  to.    By  John  Haas.    Second  Course. 
•«♦  The  above  Two  Volumes  bound  together,  2S. 
Other  Wtrks  are  in  preparation. 


New  and  Cheaper  Editions  of 

WORKS  BY  JOSEPH   PAYNE, 

Late  Professor  of  the  Science  and  Art  of  Education  to  the 

College  of  Preceptors,  etc, 

Payne's  Studies  in  English  Poetry ;  with  short 

Biographical  Sketches,  and  Notes  Explanatory  and  Critical, 
intended  as  a  Text-Book  for  the  Higher  Classes  of  Schools. 
Eighth  Edition,  revised.     Post  8vo,  3s.  6d.,  doth. 

•  The  selection  is  both  extensive  and  varied,  including  many  of 
the  choicest  specimens  of  English  Poetry.  "—Eclectic  Review, 

Payne's  Studies  in  English  Prose.    Specimens 

of  the  Language  in  its  various  stages ;  with  Notes  Explana- 
tory and  Critical.      Second  Edition.     Post  8vo,  3s.  6d., 
doth. 
'  Admirably  accomplishes  the  object  aimed  at,  which  is  to  fiimish. 
in  the  form  of  spedmens,  a  continuous  and  systematic  view  of  the 
development  of  the  English  language,  and  it  is  difficult  to  imagine 
a  more  useful  manual' — Scotsman, 

Payne's  Studies  in  English  Literature,  Prose 

AND  Poetical,  Being  the  above  two  Books  together  in 
I  voL     Price  7s.  6d.,  half-bound. 

Also,  lately  published, 

Payne's  Select  Poetry  for  Children,  with  brief 

Explanatory  Notes,  arranged  for  the  use  of  Schools  and 
Families.  Twentieth  Edition,  with  fine  Steel  Frontispiece. 
i8mo,  2S.  6d.,  doth. 

*  Mr.  Payne  has  shovm  great  judgment  in  his  selection  of  pieces. 
.  .  .  Extensive,  comprehensive,  and  yet  simple  withal,  we  oould 
wish  for  no  better  introduction  to  the  study  of  poetry  to  place  in 
the  hands  of  our  little  ones.'—Schoolmcuter. 


CROSBY  LOCKWOOD  &  CO..  7  STATIONERS'  HALL  COURT,  LUDGATE  HILL,  E.C, 
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NOW    READY. 


IMPERIAL    MAP   OF   ASIA 

UNIFORM  WITH  THE  IMPERIAL  MAPS  OF  EUROPE.  ENGLAND.  AND  SCOTLAND. 

Sise  72  by  63  incheB.   Price,  on  Rollers,  VamiBlied,  2l8.  each. 

OTHERS  IN  PREPARATION. 


TYPES     OF     NATIONS. 

The  Series  consists  of  The  Esquimaux— The  Negro— The  Australian  Aborigines— The  Patagonian— 
The  Hindoo— The  Chinese.     Price,  on  Sheet,  2S. ;  Roller  and  Varnished,  4s. 

'  They  are  so  excellent  that  everything  of  the  kind  we  have  seen  before  is  quile  out  of  the  comparison,'— ^^w^x^Oar. 


W.  &  A.  K.  JOMSTOir,  Edinburgli ;  and  8  Paternoster  Buildings,  London,  E.C. 


80t  17  the  London  UnlTsnlty  Bzamlnera. 

MATRIGVLATION    QUESTIONS, 

JUNE    x88o. 

WITH  FULL  ANSWERS. 
BY 

WALTER   P.    WORKMAN, 

First  in  Honours  at  the  above  Examinatum, 
Price  3s.  6d. 

The  Hints,  Notes,  Books  of  Reference,  and  all  information 
necessary  to  intending  Candidates,  which  have  been  ap> 
pended,  render  this  little  Manual  the  best  possible  guide  to 
the  Matriculation  Examination. 


LONDON:  JOSEPH  HUGHES, 
PILGRIM  STREET.   LUDGATE  HILL,   E.C. 


Just  pnblished,  price  3S.9 

SENTENCES   FOR   ANALYSIS, 

FOR  USE  IN  SCHOOLS. 
Selected  bt  F.  HEELEY.  a  A.,  UNivERsmr  of  London. 


W.  &  R.  CHAMBERS,  LONDON  and  Edinburgh. 
Jnst  pnblished,  zamo,  price  js., 

ARITHMETIC, 

FOB  THE  ITBB  OF  SCHOOLS  AND  FBIVATB  STITDT. 

By  Montagu  H.  Foster,  Principal  of  Stubbington  House,  Fazeham. 


London:  SIMPKIN,  MARSHALL,  &  CO., 
4  Stationers'  Hall  Court. 


CITY    KINDERGARTEN    DEPOT, 

W.    SHEPHERD,    30    PATERNOSTER    ROW,     LONDON,     E.C. 


W.  SHEPHERD  begs  to  draw  the  attention  of  Principals,  Teachers,  and  all  interested  in  this  now  valued  and 
popular  system  of  Juvenile  Tuition,  to  his  complete  Stock  of  all  Kindergarten  Materials  of  the  best  Manufacture, 
•as  adopted  and  imported  from  the  Continent. 

'  The  Paradise  of  Childhood*    A  complete  Manual  for  self- instruction  in  Froebel's  Educational  Principles,  and 
Practical  Guide  to  Kindergartners.    85  pages  letterpress,  and  75  pages  of  Illustrations,  price  7$.  6d. 

Inspection  invited.     Full  Catalogues  fru  on  application. 

THE    FIRST    SIX    GIFTS. 

FIRST  GIFT.— The  BaU.    Box  containing  six  coloured  worsted  balls  (three  primary  and  three    £  t.  d. 
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secondary  colours),  etc. 
SECOND  GIFT  [vide /l£^re).—hox  containing  ball,  cylinder,  and  two  cubes  in  wood    . 
THIRD  GIFT. — Froebel's  First  Building  Box.  containing  a  cube  divided  into  eight  smaller  ones 
FOURTH  GIFT. — Second  Building  Box.  containing  a  cube  divided  into  eight  oblong  planes    .      006 
FIFTH  GIFT.— Third  Building  Box  (an  extension  of  Third  Gift),  conudning  one  huge  cube, 

divided  into  twenty-one  whole,  six  half,  and  twelve  quarter  cubes 


o    t    o 


SIXTH  GIFT.— An  extension  of  the  Fourth  Gift    •  •  •  .  .  .  •      o    t    e 

For  full  instruetiom  in  use  o/ateve  Gifts  see  '  Paradise  if  Childhood. ' 
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POPULAR  EDUCATIONAL  WORKS. 

By  JOHN    R.   LANGLER,   B.A.,   F.R.G.S., 

Of  the  Westminster  Training  College^  One  of  the  Examiners  in  Geography  to  the  College  of  Preceptors, 

Langler's  Pictorial  Geography. 

For  Young  Banners.    Beautifully  Illustrated,     Price  ss. 

GEOGRAPHY. 

Langler's  Mathematical  Geography. 

New  Edition,  price  2s.,  extra  doth.     Cheap  Edition,  6d. 

V^th  a  Course  of  Examination  Questions. 

7Xr  Schoolmaster  says — '  It  is  a  book  so  compactly  written,  that  students  preparing  for  examination,  and  teachers  desiroui  of 
terisiiig  their  knowledge,  would  both  find  it  of  great  service.  * 

Langler  and  Hughes's  Standard  Geographies. 

IL  and  III,  each  id. ;  IV.,  ad. ;  V.  and  VI.,  each  3d  ;  Complete  in  one  vol,  cloth,  neat,  is. 


The  Schoolmaster 


'  It  is  an  excellent  text  book,  cheap  as  well  as  good.     It  ought  to  be  greatly  successful.' 


READING. 

*  The  best  Tablet  Lessons  we  have  seen.' 
Adopted  by  the  London  and  other  principal  School  Boards. 

Langler's  Beading  Sheets. 

Just  published  in  a  new  and  superior  Type,  the  Seventh  Edition,  price  7s.  6d. ;  or  the  28  Lessons  mounted 

on  14  boards,  15s.    The  Series  includes  the  Roman  and  Script  Alphabets. 

The  New  Edition  of  this  well-known  Series  of  Reading  Lessons  is  issued  in  an  attractive  form,  on  very 
good  paper,  and  in  a  clear,  bold,  distinct  type.  The  carefully  graduated  system  on  which  these  Lessons  are 
constructed  has  secured  the  highest  commendation  from  practical  educationists. 

Langler  and  Hughes's  Young  Students'  Headers. 


Primer— Part  I. 
IL 


>9 


»» 


Complete  Primer— very  strons^ly  bomidl,  cased,  6d. 
First  Reader  (Standard  I.)       „  m      6d. 


•       •       •       .       •    doth,  3^.      I 
ft     3d.      I 

Adopted  by  the  London  and  other  principal  School  Boards, 

Tbe  remaining  Books  of  the  Series  ^atIII  be  issued  with  as  little  delay  as  possible. 

OPINIONS. 

Tk*  Schoobnaster  says—'  This  primer  has  been  prepared  with  exceptional  pains.  It  is  an  admirable  specimen  0/ letter-buHJing, 
and  leads  the  pnpil  by  very  easy  and  ingenious  stages  towards  a  knowledge  of  reading.' 

Fraulein  Ueermart^  Stochsfdl  Kindergarten  Training  College^  writes— 'They  perfectly  hannonize  with  the  principles  of  the 
Kindeigarten.     I  always  recommend  your  Reading  Sheets  and  Books.' 


TABLES. 


LAIVGLBR'S  JUNIOR  TABLE  CARDS. 

SUITABLS  FOR  STANDARDS  I.,   11..   AND  III. 

Price  One  Shilling  per  Packet  of  Twenty-fonr. 


LANGLER'S  SENIOR  TABLE  CARDS. 

Suitable  for  Standards  IV.,  V..  and  VI« 
Price  One  Shilling:  per  Packet  of  Twenty-fonr. 


SPELLING. 

Langler's  Spelling  JBooks. 

Infants',  Part  I.,  zd.;  Part  IL,  zd.;  Cloth,  jd.    Standards  I.,  II.,  III.,  and  IV.,  each  zd. 

London:  JOSEPH  HUGHES,  Pilgrim  Street,  Ludgate  Hill,  E.C. 


\ 
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STRAHAN  &  COMPANY'S  LIST. 


GIFT    AND     PRIZE    BOOKS. 


Snutl  8vo,  coloured  cloth  hoards,  as.;  gilt  edges,  3s., 

PHCEBFS  FORTUNES.    By  Mrs.  R.  O'Reilly.    With  Illustra- 
tioos. 

Small  8vo,  cloth  gilt,  ss.  6d.;  gilt  edges,  3s., 

OHILDREirs  JOURNET,  and  Other  Stories.    By  the  Author 
of  *  Voyage  en  Zigzag.'    With  Illustrations  by  the  Author. 

Crown  8vo,  cloth,  gilt  edges,  3s., 
POSTMAN'S  BAG.     By  John  de  Liefde.    With  Illustra- 
tions by  John  Psttik,  R«A. 

Small  8vo,  cloth  gilt,  as.  6d. ;  gilt  edges,  3s., 
QIRLS  OF  THE  BQUAR&    By  Mrs.  R.  O'Reilly. 


With 


By 


Crown  8vo,  doth  gUt  and  gilt  edges,  3s., 

TALES   OF   MANY   LANDS.     By  M.   Fbaser-Tytles. 
lUustntiona. 

Small  8to,  doth  gilt,  as.  6d. ;  gilt  edges,  3s., 

SLYBOOTS,    AND    OTHER    FARM-TARD    CHRONZOLES. 

Bbata  Francis.    With  many  Illustrations. 

Small  8to,  cloth  gilt,  as.  6d. ;  gilt  edges,  3s., 

ROUOHINa  XT  nr  van  DIEMETS  land,  Ete.    By  RiCHASD 
Rows. 

Small  8to,  doth  gilt,  as.  6d. ;  gilt  edges,  3s., 
MARQUISE  AND  ROSETTE,  Eta    By  the  Baroness  Martineau 

DBS  ChBSNBY. 


GEIKIE'S    PBIZE    COPY-BOOKS 


Nos.  I  to  21.      Price  2d.  each. 


SOME    NOTICES    OF    THE     PRESS. 


^Tbe  competition  in  the  copy-book  department  of  sdiool  requirements 
seems  to  be  even  more  intense  than  in  that  of  reading-books.  The  ingenuity 
displayed  in  giyi°E  freshness  and  variety  to  the  different  sets  that  appear  is 
wondenuL  The  set  before  us  is  not  new.  It  has  established  a  reputation ; 
and  as  its  merits  become  mors  widely  known,  it  will  certainly  be  more  widely 
used.  As  regards  ruling,  headine,  figuring,  and  lettering,  we  know  of 
nothing  supenor.' — Educational  Nruu. 

'  We  are  much  pleased  with  these  copy-books. ...  Of  the  penmanship  and 
its  arrangement  we  can  speak  in  the  highest  terms.  The  models  are  beautifiil 
specimens  of  caligraphy,  and  the  exercises  included  in  the  twenty-one 
Clumbers  of  the  series  leave  nothing  to  be  desired.  No.  15  of  the  series, 
consisting  of  beautiful  spedmens  of  "  text "  and  "  small-hand  "  writing,  is 
well  adapted  for  pupil  teachers,  as  a  preparation  for  the  annual  tests  in  pen- 


manship. Good  copy-books  are  by  no  means  rare  nowadayi,  bat  these  new 
candidates  for  popular  favour  can  justly  be  classed  among  those  in  the  firoot 
rank.'— 7>#  Sckooimatttr. 

*  This  long  aeries  of  writing  copy>books  commend  thenadvai  to  notice  for 
the  author's  elaborate  devices  for  guiding  the  hand  of  the  pupil  in  the  earlier 
stages  of  hb  work,  for  the  good  quality  of  the  styles  of  wntiog  taught,  for 
the  interest  and  variety  of  the  information  sought  to  be  impressed  upon  die 
memory  in  the  subject-matter  of  many  of  the  advanced  exercises,  for  the 
thought  bestowed  upon  the  commercial  copies  in  the  introduction  of  letter- 
writing,  book-keeping,  account- keeping,  finandal  transactions,  and  generally 
for  the  range  and  exhaustive  completeness  of  the  series. '--^«A0tf/-^tfan/ 
CkfwicU, 


STRAHAN  &  CO.,  LIMITED,  34  PATERNOSTER  ROW. 

IMPORTANT  NOTICE.— Now  Ready,  Price  28.  ed., 

HUGHES'S    EDUCATIONAL    COURSE. 

TEXT     BOOK 

i 

OF 

PRACTICAL  ORGANIC  CHEMISTRY 

FOR     ELEMENTARY     STUDENTS. 
BY    H.    CHAPMAN     JONES, 

FELLOW  OF  THE  INSTITUTE  OF  CHEMISTRY  OF  GREAT  BRITAIN  AND  IRELAND  ;  FELLOW  OF  THE  CHEMICAL  SOCIETIES  OF 

LONDON  AND  BERLIN  ;  MEMBER  OF  THE  PHYSICAL  SOCIETY  OF  LONDON  ;  DEMONSTRATOR  OF  PRACTICAL 

CHEMISTRY  AT  THE  ROYAL  SCHOOL  OF  MINES  ;  AND  PROFESSOR  OF  ORGANIC  CHEMISTRY 

AT  THE  BIRKBECK  INSTITUTION. 


•••  Mr.  Hughes  will  have  pleasure  in  sending  a  Specimen  Copy  of  the  Volume  {the  only  one^  as  yet  issued^  TvkUk 
deals  with  the  Practical  Work  of  the  Laboratory)  upon  receipt  of  P.O.O.  for  is.  loA 


LONDON :  JOSEPH  HUGHES,  PILGRIM  STREET,  LUDGATE  HILL,  E.C. 


THE 


^  MONTHLY  EDUCATIONAL  JOURNAL 
Edited  by  JOSEPH   HUGHES 


*  Knowledge  is  proud  that  he  has  learned  so  much, 
Wisdom  is  humble  that  he  knows  no  more^ — Cowper. 


Vol  I.  No.  4. 


JUNE    1881. 


{ 


Price  6d. 
Post  Free,  7Jd. 


'     l&ealtfj  at  ScIjooU 

BY  ALFRED  CARPENTER,  M.D.  (lOND.),  C.S.S.  (caMB.), 
President  of  the  Council  of  the  British  Medical  Association, 

No.  III.— DRAINAGE  {continued)  AND  WATER 

SUPPLY. 

'^r^RAPS,  to  say  the  least  of  them,  are  broken  reeds 
]^  to  lean  upon.  In  dry  seasons,  the  water  upon 
which  their  efficiency  depends  evaporates,  and  at  the 
very  time  when  they  might  possibly  be  of  service,  viz. 
when  putrefaction  is  taking  place  in  consequence  of 
the  heat  and  dryness  of  the  season,  and  foul  gases 
are  being  evolved,  the  water  which  was  in  the  trap 
has  disappeared.  Taken  as  a  whole,  a  system  of 
drainage  which  depends  upon  traps  for  its  efficiency 
is  a  bad  system.  When  sewers  are  dependent  upon 
water-traps  for  protection  against  the  invasion  of 
sewer  air,  the  protected  buildings  will  sooner  or  later 
suffer  for  the  confidence  which  has  been  placed  in 
them.  Sometimes,  however,  it  is  wise  to  choose 
the  least  of  two  evils,  and  to  have  a  trap  placed  in 
some  position,  notwithstanding  its  defect  when  it  is 
employed  as  the  only  protector.  Thus,  when  it  is 
necessary  for  the  rain-water  pipe  to  discharge  itself 
into  a  sewer,  the  junction  should  be  trapped.  It  is 
safer  to  trust  to  a  trap  at  this  point  than  to  leave  the 
rain-water  pipe  untrapped,  or  to  make  it  loose  upon  a 
trapped  grating  at  the  level  of  the  soil  in  the  play- 
ground, that  is,  if  the  gully  into  which  it  discharges 
is  connected  with  a  closed  sewer.  Dipstone  traps, 
as  they  are  called,  are  very  common  arrangements  in 
country  districts,  and  country  builders  seem  to  put 
them  m  as  a  matter  of  course,  and  consider  them 
marvels  of  perfection,  but  they  are  very  objectionable. 
Gullies  of  a  similar  character  should  be  prohibited 
in  all  plans  for  draining  school  buildings :  £my  kind 
of  arrangement  which  interferes  with  that  grand  canon 
law  in  all  drainage  work,  viz.  Motion,  is  wrong  in 
principle,  and  should  not  be  allowed  except  under 
very  special  circumstances.  There  should  be  nothing 
in  the  sewerage  arrangements  of  any  school  which  can 
bring  excreta  to  a  standstill,  and  keep  it  for  more  than 
a  very  short  time  in  the  neighbourhood  of  the  school 
buildings.  Indeed,  from  the  moment  when  it  passes 
into  the  sewer  until  the  moment  when  it  is  exposed 
to  those  influences  which  are  requisite  to  alter  its 
vou  L 


chemical  form,  it  should  be  kept  up  to  the  motto 
which  is  supposed  to  belong  to  the  policeman,  viz. 
that  of  'moving  on.*  The  sewage  should  move 
downward  until  it  is  acted  upon  by  some  chemical 
reagent  or  comes  into  contact  with  growing  vegetable 
life,  by  means  of  which  the  organic  matter  is 
seized  upon  and  changed  into  a  direction  which 
is  quite  opposed  to  the  possibility  of  the  establish- 
ment of  infectious  disease.  This  class  of  diseases 
cannot  be  produced  if  one  of  the  constituent  parts 
necessary  for  its  production  be  absent.  Changes 
must  take  place  in  a  particular  direction,  in  the 
organic  matter  of  sewage,  to  allow  of  the  multiplica- 
tion of  disease-producing  matter.  That  direction  is- 
associated  with  fermentative  developments.  These 
developments  are  arrested  by  chemicals  which  prevent 
putrefactive  changes,  and  place  the  chemical  atoms  of 
the  compound  in  a  form  in  which  germs  of  disease 
cannot  grow.  But  they  are  more  certainly  prevented 
by  vegetable  life,  because  the  cells  upon  which  plants 
depend  for  their  growth  and  development  seize  upon 
organic  matter  with  which  it  comes  into  contact,  and 
alter  its  constituent  form ;  so  that  the  fermentative 
change  which  is  necessary  for  the  increase  of  zymotic 
disease  cannot  take  place  at  all  in  that  matter. 
Hence,  the  most  perfect  preventive  service  which  can 

Eossibly  be  employed  against  infectious  disease  is,  to 
ring  the  matter  upon  which  it  depends  for  its  growth 
and  development  into  contact  with  vegetable  life  as 
soon  as  possible.  The  excreta  of  human  beings  and 
of  flesh-eating  animals  are  the  matters  which  promote 
the  spread  of  infectious  disease.  House  sewage 
should  be  hurried  away  from  human  habitations  and 
brought  into  contact  with  vegetable  life  at  the  earliest 
possible  moment  Chemicals  may  destroy  the  excreta 
if  used  in  sufficient  quantity,  but  in  too  many  instances 
they  only  act  as  preservers  of  dangerous  matter. 
They  arrest  putrefaction,  and  other  allied  changes; 
and  in  arresting  these,  they  only  postpone  dangerous 
changes  to  some  more  remote  period.  This  imper- 
fect position  cannot  arise  when  vegetable  life  is  the 
agent,  for  the  organic  matter  is  changed  at  once  into 
harmless  matter,  and  for  ever  prevented  from  giving 
rise  to  any  kind  of  danger.  Sewage,  when  once 
formed,  is  to  be  kept  in  motion  until  it  is  far  away 
from  any  people  who  are  likely  to  be  affected  by  it, 
or  is  brought  at  once  into  immediate  reach  of  the 
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vegetable  kingdom.  It  is  in  accordance  wMi  the  law 
of  motion  that  sewers  and  house  drains  require  to  be 
ventilated;  whenever  a  trap  is  inserted  in  any  part 
of  a  fewer  ^stem,  there  should  be  an  opening  com- 
municating with  the  outer  air  close  to  the  trap,  and 
between  it  and  the  main  sewer.  By  this  means  air  may 
be  admitted  freely  into  all  parts  of  the  sewer  system, 
whether  the  drain  pipes  are  above  or  below  the  level 
of  the  ground.  No  antagonism  to  this  principle 
should  be  introduced  into  any  part  of  the  drainage  of 
a  school;  so  that  neither  air  nor  sewage  may  ever 
have  the  chance  of  becoming  stagnant  even  in  a  short 
portion  of  a  house  drain.  The  sewers  in  a  given 
school  must  be  modified  according  to  the  character  of 
the  district  in  which  it  is  situated.  The  water  supply 
of  the  place  will  have  a  considerable  influence  in 
determining  the  principles  to  be  adopted.  We  must 
look  at  them,  therefore,  from  three  points  of  view : — 

1.  Those  districts  in  which  there  are  neither  sewers 
nor  public  water  supply. 

2.  Those  in  which  there  are  both  sewers  and  water 
supply,  and 

3.  Those  districts  in  which  there  is  a  system  of 
sewers  with  which  the  school  can  communicate,  but 
in  which  there  is  no  public  water  supply. 

Schools  situated  in  districts  without  either  public 
sewers  or  water  supply  have  to  contend  with  difficulties 
which  do  not  belong  to  town  schools.  It  may  be 
assumed  that  the  district  is  not  a  very  crowded  one, 
possiUy  not  a  very  populous  one ;  and  if  such  is  the  case, 
it  may  also  be  assumed  that  the  inhabitants  generally 
are  not  very  enlightened  as  to  the  evils  attendant 
upon  bad  drainage.  It  is  the  custom  in  the  majority 
of  country  places  to  have  a  cesspool  in  some  retired 
part  of  the  grounds;  it  may  be  a  lean-to  attached 
to  the  least  observed  side  of  the  school  buildings, 
or  it  may  be  situated  in  one  comer  of  the  playground, 
or  even  within  the  precincts  of  the  sdiool  itself. 
All  these  plans  are  bad.  Cesspook  in  playgrounds 
and  near  to  a  school-house  axe  full  of  danger,  and 
are  :quite  certain  sooner  or  later  to  produce  mischief 
to  the  childrea  They  will  play  about  the  retired 
parts.  When  a  child  is  in  disgrace,  or  does  not  feel 
well,  it  will  often  loiter  about  the  closet  for  various 
reasons,  at  a  time  when  it  is  most  liable  to  get 
mischief  firom  the  place  itself,  for  disgrace  as  well  as 
illness  produces  a  depressed  state  of  nerve*power.  If 
there  be  no  water  supply,  and  if  it  is  not  possible  to 
arrange  for  a  continuous  and  abundant  quantity, 
water-closets  are  not  to  be  thought  of;  and  yet 
cesspools  should  not  be  introduced  except  in  excep- 
tional cases,  for  the  conditions  allowing  them  are 
very  rare.  Earth  closets  such  as  those  constructed 
by  Moser  or  the  Earth  Closet  Company  should  be 
employed.  It  should  be  the  duty  of  some  person  to 
see  that  they  are  kept  in  a  satisfactory  state.  The 
school  superintendent  should  himself  inspect  them 
every  day,  and  take  care  that  the  proper  custodian 
does  his  duty.  I  prefer  sawdust  to  earth  for  the 
purpose  of  changing  the  hoppers ;  it  is  cleaner.  It  is 
to  be  obtained  in  every  village  by  an  arrangement 
with  the  sawyers  of  the  district ;  and  when  it  can  be 
obtained  from  pine-wood,  the  turpentine  in  it  is  itself 
a  deodorizer.  If  mixed  with  dry  earth,  it  effects  its 
purpose  still  better.  There  is  a  difficulty  with  chil- 
dren, because  they  will  play  with  the  hoppei^^they 
like  to  see  the  action.  This  can  only  be  obviated  by 
the  supervision  of  the  teachers  themselves,  keeping 


a  strict  eye  upon  the  children  and  frequently  inspect- 
ing the  places.  This  inspection  should  be  •made  in 
the  interests  of  the  school  An  inculcation  of 
tnaxinis  connected  witii  the  observances  of  decency 
in  these  places  will  have  a  ^ood  -effixt  upon  the 
children  in  more  ways  than  one,  and  is  really  an 
important  part  of  their  education,  and  anysuperin* 
tendent  who  fails  in  this  duty  is  neglecting  an  im- 
portant branch  of  a  child's  instruction. 

The  urinal  is  always  a  trouble  at  school.  It  re- 
quires to  be  kept  very  clean,  and  to  be  thoroughly 
washed  down  in  warm  weather  ever^  day,  and  even 
more  frequently  if  there  is  infectious  disease  in 
the  district  Slate  is  the  best  material  of  which  to 
construct  it  The  floor  should  be  impervious,  and 
York  stone  or  asphalt  is  to  be  preferred.  It  should 
have  a  trapped  grating  communicating  with  a  drain  to 
carry  ofi*  the  water  used  for  washing  it  down,  the 
trap  in  the  grating  being  protected  by  a  ventilator. 
The  duty  of  washing  down  should  be  done  as  natur- 
ally as  that  of  sweeping  the  "floor  of  the  school,  so 
that  it  shall  not  be  possible  for  the  trap  to  get  out 
of  order.  A  neglect  of  attention  to  this  principle  is 
certain  sooner  or  later  to  bring  mischief  to  the  chil- 
dren. Enamelled  iron  is  sometimes  tised,  bat  it  is 
liable  to  chip ;  the  iron  oxidizes,  and  then  it  does  not 
keep  clean.  The  slope  of  the  floor  should  be  in  a 
direction  away  from  the  person  towards  the  urinal 
The  slope  should  be  considerable.  A.  slab  inclined 
at  an  acute  angle  is  frequently  put  inifront  to  contain 
water.  These  skbs  are  liaUe  to  produce  nuisance. 
It  is  better  to  have  a  dear  space,  so  that  Uttle  boys 
as  well  as  taller  ones  may  use  die  place  without 
making  a  nuisance.  There  shcmld  be  a  channel  cut 
in  the  slate  a  few  inches  from  the  wall,  about  two 
inches  in  depth,  and  that  will  be  saffident  with  a 
proper  fall  to  the  outfall  or  trap.  The  trap  should  be 
outside  die  place,  and  out  of  the  way  of  the  boys. 
It  is  better  for  the  urinal  to  be  open  to  the  air  on  all 
sides,  partitions  being  put  up  for  decency's  sake,  but 
so  situated  that  air  may  blow  through  and  around. 
If  covered,  it  should  be  by  a  toof  xaiaed  some  distance 
from  die  walls.  The  upper  part  is  better  endosed 
with  kttice-woik  rather  than  in  brick.  The  dosed 
part  should  not  be  much  more  than  bieast-faigfa, 
whilst  the  lower  part  should  be  latticed  with  bride 
for  about  a  foot  from  the  ground,  so  9&  to  allow 
ventilation  in  the  lower  port  of  the  urinal  as  well  as 
the  upper.  This  is  generally  neglected,  but  it  is 
necessary.  There  are  several  forms  of  urinals  patented 
by  different  midcers ;  but  patents  are  out  of  place  in 
school  premises,  and  the  smpler  the  apparatus  is,  the 
longer  it  will  remain  without  becoming  a  nuisance; 
and,  as  I  have  ahready  remarked,  a  continual  super- 
vision and  regular  deanliness  is  necessary  for  every 
kind  of  urinal  and  closet  I  piefertUs  plan  to  any 
other.  If  there  is  a  water  supply  provided,  and 
water  is  allowed  to  trickle  down  from  a  pin4x)led 
pipe,  children  will  play  with  the  streams  and  try  to 
dnnk  from  the  holes.  Everydiing  likely  to  detain 
children  in  these  places  should  be  interdicted.  Per- 
sonal inspecdon  and  frequent  -washing  by  persons 
appointed  to  do  it  are  fiir  better  dian  the  elaborate 
2^paratus  which  is  often  provided  for  the  purpose  of 
avoiding  this  duty.  The  most  elaborate  system 
requires  about  as  much  supervision  as  the  simple  one 
I  advocate,  whilst  elaborate  designs  are  also  expensive. 
Wood-work  of  all  J^inds  should  be  kept  out  of  the 
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plaoe,  at  least  out  of  the  reach  «f  contamination. 
If  Yodc  paving  is  enkf4oyed,  Ua^  slabs  should  be 
used,  and  the  use  of  metal  .avoided  except  where 
sUosolutely  necessary.  Places  fat  five  penons  for 
each  hundred  should  be  provided  in  the  case  of  day- 
schools,  whilst  for  boarding4xJ&ods  the  number  should 
be  increased  to  six  or  seven.  The  character  of  the 
closet  must  depend  upon  circumstances.  There  ought 
to  be  e^t  provided  for  each  hundred  children  in 
boarding-schools,  and  girls  require  rather  larger  allow- 
ance than  the  boys,  because  in  the  case  of  the  former 
urinals  are  not  required.  The  arrangements  provided 
by  Moser  in  his  form  of  closet  meets  a  serious  difficulty. 
Theare  is  a  partition  in  the  soil-pan  which  separates  the 
solids  fift>m  the  liquids ;  and  if  these  are  pxoperly  looked 
after,  they  do  admirably  well,  but  Ukc  everything  else 
connected  with  sewerage  arrangements,  they  require  a 
continuous  supervision.  If  there  is  a  good  nuisance 
in^ctor,  as  there  ought  to  be  in  every  district,  it  is 
wise  to  make  an  anangement  with  that  official  to 
visit  the  premises  frequently,  and  see  that  the  instruc- 
tions of  ^e  manager  are  carried  out  As  regards  the 
soil  which  has  been  used  in  the  closets,  there  ought 
not  to  be  any  difficulty  in  arranging  with  some  neigh- 
bouring gardener  to  remove  it,  replacing  the  tub 
which  has  been  used  by  an  empty  one.  It  is  neces- 
sary to  arrange  that  the  visit  for  this  purpose  should 
be  wiien  the  places  are  not  likely  to  be  in  use.  Early 
in  the  xnoming  before  the  children  are  moving  is  the 
best  time  for  the  purpose. 

Some  authorities  upon  school  hygiene  suggest 
that  children  should  not  be  expected  to  go  out  into 
the  open  air  for  natural  purposes  connected  with  the 
use  of  the  closet  or  urinal  It  may  be  wise  sometimes  to 
provide  for  a  covered  way  from  the  class-rooms  to  the 
W.-C*s,  but  I  strongly  object  to  closed  passages,  even 
when  swing  doors  are  provided  These  passages  are 
certain  to  convey  foul  air  into  the  house,  and  the 
swing  doors  act  directly  as  pumps  for  bringing  it 
into  the  class-rooms.  Delicate  children  who  cannot 
bear  the  exposure  which  arises  in  passing  from  the 
school  to  the  outbuilding,  are  much  more  likely  to 
be  injuriously  affected  by  the  foul  air  of  a  badly 
constructed  closet  than  by  the  exposure  which  arises 
from  going  out  of  doors  for  such  a  purpose.  Children 
who  are  brought  up  in  properly  ventilated  schools, 
are  not  Hkely  to  receive  damage  from  this  exposure. 
If  there  is  a  system  of  sewers  into  which  the  sewage 
of  the  school  can  pass,  the  most  convenient  form 
of  drainage  is  by  means  of  the  water-closet  The 
vessel  should  always  be  constructed  of  earthenware, 
and  those  in  which  the  flush  of  water  is  considerable, 
and  which  are  without  so-called  containers,  ar^  best. 
The  pan  shoidd  be  so  fixed  that  the  flush  of  water 
shall  wash  away  the  contents  directly  into  the  drain, 
•and  not  drop  them  down  into  an  abyss  below,  there 
to  remain  until  another  visitor  comes  to  the  place. 
In  this  latter  form  of  closet,  there  is  always  foul  air 
rising  from  the  container  every  time  the  closet  is 
used.  The  soil  pipe  attached  to  each  closet  should 
be  properly  ventilated  by  a  pipe  equal  in  diameter  to 
the  sou  pipe;  this  should  pass  directly  upwards,  and 
be  open  above  the  level  of  the  school  buildings. 
This  ventilator  must  be  between  the  sewer  and  the 
trap  of  tlie  closet  The  forms  of  closets  are  very 
various.  I  have  mentioned  the  best  principle  to  be 
adopted :  the  €ush  of  water  should  be  immediate  and 
full,  not  a  driblet,  as  is  too  often  the  case.    Care 
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should  be  taken  that  the  fittings  connected  witfi  the 
water  supply  are  made  of  substantial  iron,  and  so 
placed  as  not  to  become  frozen  in  long  cold  seasons. 
If  they  run  any  risk  from  this  source,  they  should  be 
encased  in  felt,  and  an  arrangement  made  either  for 
keeping  them  empty  at  night,  or  for  heating  the  iron 
so  that  freezing  shall  be  impossible.  In  some  laige 
schools  a  kind  of  trough  closet  is  provided,  allowing 
of  use  by  several  together,  and  making  one  flushing 
operation  for  perhaps  fifty  visitors  It  is  flushed  out 
at  regular  intervals  by  an  attendant  I  think  the 
plan  is  a  bad  one,  and  only  to  be  allowed  under 
very  special  circumstances.  Closets  which  ^fludi 
themselves  by  an  action  caused  by  the  weight  of  the 
user  are  advantageous  when  well  constructed,  but 
they  are  veiy  liable  to  get  out  of  order  and  lead  to 
expense. 

The  requirements  of  a  school  as  regards  water 
will  not  be  less  than  eight  gallons  per  bead  per  day  for 
water-closet  purposes.  The  greatest  care  must  be 
taken  that  the  water  stored  for  the  purpose  of  flushing 
the  closets  shall  not  be  drunk  b^  the  children.  An 
ample  supply  of  water  for  drinkmg  purposes  should 
always  be  provided  in  every  school,  but  it  should  not 
be  taken  from  a  cistern  which  is  kept  over  a  closet 
Pure  water  is  very  absi»rbing,  and  the  >gaies  which 
naturally  belong  to  a  W.-C  which  is  in  iesquent^uae 
are  rapraly absorbed  by  the  water.  If  thisis  drmdc, 
it  may  bea  means  "for  sproading  disease.  Wiaterfor 
drinkiiig  purposes  should,  if  stoted  at  all,  be  stoned 
in  a  cistern  which  has  no  connection  with  the  water- 
closet.  There  should  be  a  water  supply  easy  of 
access  in  every  playground,  and  yet  so  placed  as  mot 
to  be  capable  of  being  made  into  a  means  of  mis- 
chievous play.  It  should  be  inculcated  as  a  moral 
duty  that  water  must  be  kept  pne,  and  that  to  pollute 
the  water,  or  to  plqr  with  it,  will  be  ooaudered  as  a 
serious  offence.  If  there  is  no  public  ^wsier  suppfy, 
there  will  be  much  .dffiaulty  on  .mesBliag  ^iliis  mant; 
but  it  is  really  important  that  chiMron  should  be  pro- 
vided in  some  way  or  other  with  pure  water,  and  that 
thus  the  risk  should  be  diminished  which  arises  from 
their  being  tempted  to  quendi  their  thirst  at  some 
pond  or  road-side  ditch.  A  school  without  a  supply 
of  water  for  drinking  purposes  fails  in  a  part  of  its 
work.  A  thirsty  child  is  not  in  the  best  condition 
to  receive  instruction,  and  a  draught  of  pure  water 
before  going  into  school  may  make  all  the  difference 
as  regards  the  completion  of  the  -work,  and  between 
the  exhibition  of  temper  or  of  amiability.  I  urge 
all  managers  of  schools  to  take  care  that  a  water 
supply  is  easy  of  access  for  the  scholars,  and  that 
they  have  time  and  opportunity  to  take  advantage 
of  it 
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animal  creation,  is  found  in  the  Mole  {Taipa  Eurvpaa)^ 
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which,  in  spite  of  the  inestimable  benefit  it  confers 
upon  agriculturists,  is  ranked  by  them  as  one  of 
their  worst  enemies,  and  persecuted  accordingly. 

We  can  hardly  pass  through  a  meadow  in  many 
parts  of  the  country  without  noticing  a  number  of 
upright  sticks  planted  in  various  parts  of  the  field, 
to  every  one  of  which  is  suspended  a  mole  which  has 
been  captured  and  slain  by  one  of  the  professional 
trappers  employed  by  the  farmer.  Now,  if  the 
farmer  had  taken  the  trouble  to  look  below  the 
surface,  and  traced  the  mole  through  its  day's  work, 
he  would  have  found  that,  instead  of  damaging  his 
fields  and  ruining  his  crops,  the  animal  was  in  reality 
rendering  him  services  which  could  hardly  be  procured 
for  money,  and  that  instead  of  untiring  persecution 
and  ruthless  extermination,  it  ought  to  be  protected 
and  encouraged  to  the  utmost  of  his  power. 

But,  as  with  many  olher  almost  equally  useful 
creatures,  so  it  is  with  the  mole,  which,  placed  in 
the  category  of  '  vermin,'  falls  under  the  ban  of  the 
fanner,  and  pays  with  its  life  the  penalty  of  human 
ignorance. 

To  us  who  inhabit  the  upper  world,  it  seems  a 


strange  and  comfortless  life  this  of  the  mole,  spent 
in  its  cold,  dark  tunnels  beneath  the  earth.  We  can 
hardly  conceive  a  more  wretched  existence  than  one 
passed  in  an  underground  dungeon,  damp  and  cold, 
and  never  cheered  by  a  ray  of  sunlight.  Vet  our 
pity  would  be  wasted  were  we  to  bestow  it  upon  the 
mole,  for  no  animal  is  better  suited  to  its  own  mode 
of  life,  or  more  carefully  adapted  to  obtain  enjoyment 
from  its  apparently  unpleasant  surroundings. 

Indeed,  the  mole  is  quite  as  unhappy  when  taken 
from  the  darkness,  damp,  and  cold  where  it  lives,  as 
we  should  if  placed  in  a  subterranean  dungeon  and 
deprived  of  the  light,  dryness,  and  warmth  which  are 
essential  to  our  comfort. 

In  every  detail  of  its  structure,  we  see  how  well 
the  mole  is  suited  to  the  life  it  has  to  lead. 
Cylindrical  in  form,  its  pointed  snout  and  powerful 
digging-claws  enable  it  to  burrow  through  the  soil 
with  jwonderful  rapidity,  while  every  sense  is  modified 
to  su  t  the  circumstances  of  its  existence. 

Like  those  of  all  the  rest  of  the  Insedtvora,  or 
insect-devouring  animals,  to  which  group  it  belongs, 
the  teeth  of  the  mole  are  formed   for  biting  and 


seizing  prey  alone,  and  not  for  masticating  the  food, 
a  few  sharp  pecking  bites  being  the  only  preparation 
for  swallowing  it.  It  is  by  this  structure  of  the  teeth, 
also,  that  these  animals  are  enabled  to  grasp  an^ 
retain  the  struggling  prey. 

In  order  to  fit  the  mole  for  its  burrowing  life,  the 
strength  of  the  fore-parts  is  developed  to  a  wonderful 
degree. 

The  bones  of  the  fore-limbs  are  stout,  ridged,  and 
considerably  bowed,  always  a  sign  of  great  strength. 
The  shoulder-blade,  in  particular,  is  of  extraordinary 
length,  in  comparison  with  those  of  other  animals, 
even  that  of  the  tiger  or  lion,  either  of  which  creatures 
can  strike  an  ox  to  the  ground  with  a  single  blow  of 
its  paw,  fading  into  comparative  insignificance  beside 
it.  In  fact,  if  the  mole  were  enlarged  to  the  size  of 
the  tiger,  it  would  be  by  far  the  stronger  and  more 
terrible  animal  of  the  two. 

This  extra  length  of  shoulder-blade  is  necessary 
for  the  attachment  of  the  large  and  powerful  muscles 
which  work  the  fore-limbs,  and  which,  when  the  skin 
is  stripped  off,  can  be  seen  lying  in  thick  masses, 
almost  as  hard  and  strong  as  so  much  steel  wire. 

With  this  wonderful  development  of  muscular 
power,  it  is  no  wonder  that  the  burrowing  powers 
of  the  mole  should  be  so  great,  seeing,  besides,  what 
efiictent  digging  instruments  it  possesses  in  its  fore- 
paws.  These  are  set  obliquely  with  the  body,  in 
order  to  secure  a  larger  scope  for  their  movements. 
They  are  large  and  powerful,  not  covered  with  ftir 
like  the  rest  of  the  body,  and  are  furnished  with 
long,  curved,  and  rather  flattened  claws,  which  can 
penetrate  the  hardest  earth. 

These  paws  occasionally  fulfil  other  offices  than 
those  of  digging,  for  the  mole  is  by  no  means  a  bad 
swimmer,  and  is  often  known  to  cross  brooks  and 
small  streams,  using  the  paws  as  paddles. 

It  is  scarcely  possible  to  select  two  creatures  which 
present  stronger  contrasts  to  each  other  in  point  of 
structure  than  the  moles  and  the  bats,  both  in- 
sectivorous, but  the  one  formed  for  flying  in  the  air, 
and  the  other  for  burrowing  in  the  ground. 

In  both  animals  the  hind-limbs  are  but  little 
required,  and  therefore  they  are  feeble  and  compara- 
tively insignificant,  the  chief  distinction  being  in  the 
development  of  the  fore-limbs. 

Beginning  with  the  shoulder-blade,  or  'scapula,' 
we  find  it  large  in  both  animals,  but  differently 
developed,  in  the  bats  being  wide,  thin,  and  covering 
many  of  the  ribs,  reaching  as  far  as  the  pelvis. 

In  the  mole,  the  scapula  is  long,  narrow,  very 
strong,  and  projecting  upwards  so  as  to  afford 
attachment  for  the  powerful  muscles  of  the  arm. 
The  olher  bones  are  shortened  and  thickened  in 
order  to  cany  the  enormous  digging  claws,  and  are 
deeply  ridged  for  the  attachment  of  the  tendons  which 
work  the  joints.  In  the  bats  they  are  attenuated  to 
the  last  degree,  and  only  one  of  them  is  capable  of 
bearing  a  slight,  hooked  claw,  solely  employed  for 
dragging  itself  clumsily  over  a  level  surface. 

Yet  the  bones  are  the  same  in  each  case,  and 
when  the  creature  is  dissected,  the  exquisitely  perfect 
adaptation  of  each  bone  to  its  own  office  cannot  but 
excite  our  highest  wonder  and  admiration. 

In  the  accompanying  illustration  the  skeleton  of 
the  fore-limbs  is  given,  so  that  the  reader  may 
compare  the  bones  with  those  of  the  bat,  which  have 
already  been  described  and  figured. 
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The  structure  of  the  long  and  flexible  snout  is 
well  calculated  to  aid  the  mole  both  in  digging  and 
also  in  ascertaining  the  nature  of  the  soil  in  the 
places  which  it  selects  for  its  burrows;  for,  though 
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sensitive  and  possessing  a  keen  sense  of  touch,  it  is 
of  great  service  in  shovelling  out  the  loosened  earth — 
a  task  for  which  it  is  further  suited  in  some  species 
by  the  possession  of  a  small  auxiliary  bone  in  the 
tip.  This  auxiliary  bone  is  also  found  in  the  snout 
of  the  pig,  which  in  its  wild  state  procures  a  con- 
siderable portion  of  its  food  by  means  of  the  digging 
powers  of  that  member. 

While  the  animal  is  living,  the  snout  is  of  a 
pinkish  colour,  and  of  a  very  elastic  nature ;  it  is  a 
curious  fact  that,  after  death,  it  becomes  hard  and 
wrinkled,  and  not  even  the  most  experienced  taxi- 
dermist can  restore  it  to  its  pristine  appearance. 

Even  the  fur  of  the  mole  is  arranged  in  such  a 
manner  as  not  to  impede  its  progress  while  passing 
either  backwards  or  forwards  along  its  burrow.  In 
order  to  attain  this  result,  each  hair  is  finest  nearest 
the  body,  gradually  increasing  in  thickness  towards 
the  tip,  and  is  set  perfectly  upright,  in  order  that  its 
resistance  may  not  impede  the  animal  in  its 
movements. 

When  washed  perfectly  clean,  and  viewed  in  a 
good  light,  the  fur  is  seen  to  be  beautifully  iridescent, 
all  the  colours  of  the  rainbow  playing  over  it  in 
succession  Thb  is  still  more  strongly  the  case  in 
the  changeable  mole  of  South  Africa  (Chrysochlaris 
holo5erieed)y  which  will  be  presently  mentioned 

Attempts  have  been  made  to  put  the  skin  of  the 
mole  to  various  uses,  only  one  of  which,  however, 
seems  to  have  met  with  any  particular  success.  This 
solitary  instance  is  in  the  manufacture  of  purses,  a 
custom  much  in  vogue  among  the  peasantry  in  some 
parts  of  the  country.  The  operation  is  simplicity 
itself,  the  head  and  legs  of  the  animal  being  taken 
ofi^  the  skin  of  the  rest  of  the  body  dried,  and  the  bag 
thus  formed  being  closed  by  a  string  round  the  neck. 
In  Wiltshire  these  purses  are  in  very  common  use. 
From  the  great  warmth  of  the  fur  of  the  mole,  it  has 
often  been  thought  that  it  might  be  utilized  in  the 
manufacture  of  garments;  and  the  late  Mr.  Frank 
Buckland,  always  fond  of  trying  experiments  in 
an3rthing  relating  to  natural  history,  procured  a 
number  of  the  skins,  and  had  a  waistcoat  made  from 
them. 

However,  he  was  never  able  to  wear  it,  for  two 
reaspns — ^the  first  being  that  it  was  even  too  warm, 
so  much  so  as  to  be  almost  unendurable ;  and  the 
second,  that  it  was  impossible  to  get  rid  of  the 
unpleasant  odour  which  characterizes  the  mole,  and 
which  persistently  clung  to  the  skins  for  years  after  they 
had  been  separated  from  the  bodies  of  their  owners. 


So  strong  is  this  odour,  and  so  long  does  it  retain 
its  power  after  the  death  of  the  animal,  that  the 
professional  mole- catchers  are  accustomed,  before 
setting  each  trap,  to  rub  their  hands  with  the  body 
of  one  of  their  victims,  which  they  carry  with  them 
for  that  purpose,  in  order  that  the  wary  animals  may 
not  detect  the  human  scent  about  the  trap,  and  be 
warned  of  its  danger  accordingly. 

With  the  single  exception  of  sight,  the  senses  of 
the  mole  are  developed  to  a  very  considerable  extent 

Its  hearing  is  proverbially  acute.  For  instance,  in 
Shakespeare's  play  of  The  Tempest^  the  deformed 
slave  Caliban  advises  his  friends,  when  they  are  about 
to  rob  Prospero:  'Pray  you,  tread  softly,  that  the 
blind  mole  may  not  hear  a  footfall,' — a  phrase  which 
has  since  become  almost  a  household  word. 

It  is  not  to  be  supposed  that  this  sharpness  of 
hearing  is  entirely  owing  to  the  delicate  structure  of 
the  mole's  ear;  for  if  it  were  to  live  in  the  open  air, 
it  is  doubtful  whether  it  would  be  able  to  hear  better 
than  any  other  animal.  The  fact  is,  that  the  earth 
is  a  very  good  conductor  of  sound,  as  may  be  easily 
proved  by  laying  the  ear  upon  the  surface  of  a  high 
road,  when  the  noise  of  an  approaching  carriage  may 
be  distinctly  heard  while  it  is  yet  two  or  three  miles 
distant. 

Here,  again,  we  have  an  instance  in  Shakespeare. 
In  Romeo  and  Juliet^  Act  v.  Scene  iii.,  occur  the 
lines : 

'  Under  yon  yew*tree  lay  thee  all  along, 
Holding  thine  ear  close  to  the  hollow  ground  ; 
So  shall  no  foot  upon  the  churchyard  tread, 
Beine  loose,  unfirm,  with  digging  upof  graves, 
But  thou  shalt  hear  it.' 

The  sense,  too,  of  scent  is  particularly  strong, 
enabling  the  mole  to  detect  the  presence  of  the 
insects  and  worms  upon  which  it  preys. 

The  sense  of  touch,  also,  is  highly  developed, 
more  especially  in  the  snout,  which  the  animal  uses 
to  examine  the  nature  of  the  soil  into  which  it  intends 
to  burrow.  If  a  mole  on  the  surface  of  the  ground 
wishes  to  sink  a  fresh  ttmnel,  it  may  often  be  seen 
running  to  and  fro,  and  trying  various  places  with 
the  snout,  until  it  has  settled  upon  one  to  its  liking. 

Although  the  senses  of  scent,  touch,  and  hearing 
are  so  extremely  sensitive,  that  of  sight  is  litde  more 
than  rudimentary.  On  casually  examining  a  mole, 
the  observer  would  be  unable  to  detect  the  presence 
of  eyes,  which  are  deeply  buried  in  the  fur,  whence, 
however,  they  can  be  protruded  at  the  will  of  the 
owner.  The  creature  can  be  forced  to  expose  them 
by  suddenly  dipping  it  into  a  pail  of  water,  when  the 
mole,  alarmed  at  the  unexpected  immersion,  instinc- 
tively protrudes  them  from  the  mass  of  fur  with 
which  they  are  usually  covered,  looking  like  very 
small  black  beads.  Even  when  thus  exposed,  the 
vision  is  very  imperfect,  and  is,  indeed,  hardly  neces- 
sary in  the  subterranean  existence  which  the  animal 
leads. 

The  FOOD  of  the  mole  consists  chiefly  of  worms, 
grubs,  and  other  small  creatures  which  it  finds 
beneath  the  surface  of  the  earth.  By  the  mere 
destruction  of  the  dreaded  'wireworm'  grubs,  and 
the  larvae  of  the  common  cockchafer,  which  so  often 
devastate  the  crops,  it  renders  no  small  service  to 
the  farmer,  and  this  alone  should  protect  it  from  the 
persecution  to  which  it  is  so  constantly  subjected. 
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Although  it  finds  the  greater  part  of  its  food  in 
these  creatures,  it  by  no  means  despises  prey  of  a 
larger  nature,  and  will  eagerly  devour  any  small  bird 
or  mouse  which  it  may  happen  to  meet  with. 

Its  voracity  is  something  extraordinary ;  for  if  kept 
as  a  pet,  it  is  one  man's  work  to  keep  it  supplied 
with  worms.  It  is  almost  impossible  to  describe  the 
ferocity  with  which  it  devours  its  prey. 

As  soon  as  a  worm  is  put  into  the  cage,  it  detects 
the  presence  of  food  as  if  by  magic,  springs  upon  its 
victim,  and  rapidly  forces  it  into  its  mouth  with  the 
fore-paws,  giving  meanwhile  a  series  of  rapid  crunch* 
ing  bites,  and  causing  the  unfortunate  worm  to  dis- 
appear with  marvellous  celerity. 

No  sooner  is  the  first  worm  swallowed  than  it  is 
on  the  look-out  for  a  second,  which  is  speedily  dis- 
posed of  in  a  like  manner.  So  voracious  is  its  appetite, 
that  it  is  said  to  be  unable  to  endure  a  fast  of  more 
than  three  hours.  Among  the  peasantry  it  is  commonly 
reported  that  the  animal  alternately  works  for  three 
hours  and  sleeps  for  three  hours,  and  this  seems  very 
likely  to  be  the  case 

The  mole  seems  to  suffer  greatly  from  thirst,  and 
always  digs  a  series  of  wells  in  different  parts  of  his 
burrows,  to  which  he  can  repair  when  in  need  of 
moisture. 

The  passions  of  the  mole  are  all  of  the  fiercest 
nature,  and  when  enraged,  it  seems  utterly  devoid  of 
fear,  attacking  an  enemy  far  superior  in  size  to  itself, 
and  fighting  with  the  greatest  ferocity  until  death 
puts  an  end  to  the  scene.  One  mole  was  even 
known  to  turn  upon  the  individual  who  was  holding 
it,  and  inflict  a  severe  wound,  refusing  to  quit  its 
hold  until  almost  killed  by  the  teeth  of  its  victim,  no 
other  means  proving  of  avail 

If,  by  any  chance,  two  strange  moles  should  happen 
to  meet  in  a  burrow,  there  is  but  one  invariable  ter- 
mination to  their  encounter.  They  fight,  and  the 
conqueror  devours  its  vanquished  foe. 

The  rather  unsightly  although  useful  'molehills,' 
which  are  so  plentiful  in  many  places,  serve  to  show 
the  course  which  has  been  followed  by  the  mole,  the 
hillocks  being  merely  the  superabundant  earth  which 
it  is  obliged  to  throw  out  at  short  intervals.  These 
tunnels  mostly  terminate  in  the  'fortress,'  as  it  is 
termed,  which  is  a  really  fine  specimen  of  excavation, 
almost  attaining  the  rank  of  architecture. 

The  situation  selected  is  generally  at  the  roots  of 
a  tree  or  large  bush,  where  the  ground  is  unlikely  to 
give  way  above  it. 

The  general  plan  of  the  structure  is  as  follows  :— 

In  the  centre  is  a  rather  large  circular  chamber  with 
exits  at  various  places,  which  lead  into  a  gallery  sur- 
rounding it  Above  this  is  a  second  circular  gallery, 
communicating  with  the  lower  one  by  no  less  than 
five  passages. 

A  large  passage  opening  into  the  high  road,  is 
driven  down  from  the  lower  gallery,  and  a  large  series 
of  tunnels,  radiating  on  all  sides,  and  all  communicat- 
ing with  the  lower  gallery,  are  finally  constructed. 

It  will  thus  be  seen  that  the  mole,  if  chased  by  an 
enemy  able  to  follow  it  along  the  tunnels,  can  take 
refuge  in  the  fortress,  pass  through  the  centre  chamber, 
and  escape  by  one  of  the  passages  on  the  opposite 
side,  leaving  its  foe  bewildered  in  the  complicated 
maze  of  tunnels.  The  reader  must  not,  however, 
think  that  every  fortress  contains  the  whole  of  these 
passages  and  galleries;  and,  indeed,  it  is  very  doubtful 


whedier  any  individuaL  foitiess  contains  both  ciicidar 
galleries  and  all  the.  connecting  passagesi 

The  central  cavity  is  usually  filled  with  a  quantity 
of  moss,  dead  leaves,  grass,  eta,  and  is  used  as  a. 
bed-chamber  by  the  mole  during  the  colder  seasons 
of  the  year.    In  warmer  weather,  however,  it  generally 
takes  up  its  abode  in  one  of  the  ordinary  hillocks. 

Generally  at  some  little  distance  from  the  fortress, 
the  female  mole  constructs  her  nest,  which  she  builds 
in  some  large  hillock,  and  lines  with  moss  or  dried 
grass.  In  this  she  brings  up  her  young,  usually  from 
four  to  six  in  number,  and  provides  for  them  until 
they  are  able  to  take  care  of  themselves.  Some  good 
examples  of  the  mole's  nest  may  be  seen  in  the 
museum  at  Liverpool 

The  colour  of  the  mole  is  usually  of  a  blackish  grey, 
somewhat  paler  upon  the  under  side,  although  it  varies 
to  a  considerable  extent  Some  specimens  have  been 
found  of  a  pure  white,  and  pale  varieties  are  by  no 
means  uncommonly  taken. 

Putting  on  one  side  the  immense  benefit  conferred 
upon  the  farmer  by  the  wholesale  destruction  of 
'  wireworms,'  the  larvae  of  the  cockchafer  and  daddy- 
long-legs,  which,  feeding  upon  the  roots  of  the  crc^)s, 
cause  wholesale  devastation,  the  mole  is  of  the  greatest 
service  to  the  agriculturist  in  more  ways  than  one. 

His  complicated  networic  of  subterranean  passages, 
daily  and  hourly  extended,  not  only  forms  a  nearly 
perfect  system  of  subsoil  drainage,  which  could  with 
difficulty  be  equalled  by  human  labour,  but  the  fresh 
earth  brought  continually  to  the  surface  from  a  con- 
siderable depth  below  the  reach  of  the  plough  or 
spade,  acts  ^most  like  manure  in  increasing  the  fer- 
tility of  the  land,  and  renders  it  capable  of  nourishing 
the  crops  with  which  it  is  planted.  All  that  is  neces- 
sary in  a  mole-inhabited  meadow  is  to  apply  a  rake  to 
the  heaps  of  earth,  and  spread  them  evenly  over  all 
parts  of  the  field,  in  order  that  every  yard  shall  receive 
its  due  share. 

In  yet  another  way  does  the  mole  prove  himself 
the  friend  of  the  farmer,  for  by  means  of  the  loosened 
earth  the  air  is  enabled  to  reach  the  roots  of  the 
plants,  where  it  is  so  much  needed,  and  where  it 
would  liave  little  chance  of  reaching  were  it  not  for 
the  beneficent  and  untiring  labours  of  the  mole. 

With  such  claims  upon  the  farmer,  it  seems  strange 
that  the  habits  of  the  animal  should  be  so  little 
understood  and  appreciated,  and  we  can  only  hope 
for  the  time  when  the  spread  of  zoological  knowledge 
shall  have  shown  that  both  this,  and  many  others  of 
the  so-called  'vermin,'  instead  of  being  persecuted, 
should  be  protected  and  encouraged  to  the  utmost 
of  our  power. 

Turning  to  foreign  countries,  we  find  several  very 
near  relations  of  our  common  mole,  some  of  which 
present  very  great  peculiarities  both  in  habits  and 
form.  One  of  the  most  remarkable  of  these  animals 
is  the  Chrysochlore,  Shining  Mole,  or  Changeable- 
Mole  {Chrysachhris  holostrked)^  found  diiefly  in  the 
Cape  of  Good  Hope.  As  before  mentioned,  the  fiir 
of  this  creature  possesses  a  brilliant  metallic  radiance, 
changing  in  various  lights,  and  far  supericnr  to  that  of 
our  British  example,  beautiful  though  that  is.  The 
scientific  title  is  singularly  appropriate,  the  name 
Chrysochloris  being  fonnod  from  two  Greek  words  sig^ 
nifying  gold-green ;  and  hoksinoM^  ue.  idioUy  silken^ 
referring  to  the  texture  of  the  hairs. 
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In  otfaor  yp^rs^  sisot  the  Chrytocfalore  is  worthy  of 
noftioe.  The.  digging  paws  are  formed  after  a  very 
singular  foshion,  being  proYided  with  four  toes»  the 
last  of  which,  is  but  of  small  sixe.  The  remaining 
three,  however,  are  furnished  with  very  long  and 
poweiful  dawB,  the  middle  one  especially  bemg  of 
surprising  dimensions. 

The  jaws  of  this  species  are  constructed  after  a  per- 
fectly unique  &shion,  a  gap  equal  to  the  width  of  a 
tooth  bemg  left  between  each ;  so  that  when  the  jaws 
are  closed,  the  te^  of  each  jaw  fit  into  the  interstices 
of  the  opposite  one  like  those  of  a  steel  trap. 

In  the  skeleton^  also^  are  found  sev«al  peculiarities, 
one  being  that  there  are  no  less  than  nineteen  pairs 
of  ribs.    The  tail  is  entioely  wanting. 

Another  of  the  foreign  moles,  and  one  of  a  very 
extraordinary  appearance,  is  the  Radiated  or  Star- 
nosed  Mole  (As" 
irwnycesaisiatusX 
sometimes  known 
as  the  Condylure, 
which  is  found  in 
Canada  and  the 
United  Statesi 

In  this  animal       __ 
the  tipof  thesnottt  ^"®"*  *'  cpndyiuw, 

is  modified  into  a  number  of  pink,  fleshy  rays,  branch- 
ing off  in  every  direction,  and  sometimes  being  as  many 
as  twenty  in  number.  These  rays  are  retractUe  at  will, 
and  are  supposed  to  aid  the  animal  in  its  delicate  sense 
of  touch,  and  in  procunng  the  worms,  etc,  on  which  it 
feedSb  Another  curious  point  about  the  Condylure  is 
the  size  of  its  tail,  which  sometimes  exceeds  two  and 
a  half  inches  in  length.  The  name  Condylure  is  formed 
from  two  Greek  words,  the  former  signifying  a  knob 
and  the  other  a  tail  It  was  given  to  the  animal  by  a 
person  who  had  only  seen  the  dry  skin  and  not  the 
living  creature.  Except  for  its  great  comparative  length, 
the  tail  has  little  about  it  that  is  remarkable.  But, 
when  the  animal  is  dead,  the  skin  contracts  so  forcibly 
over  the  vertebrae  of  the  tail,  that  the  organ  looks 
something  like  a  row  of  roundish  beads  strung  upon 
wire  and  covered  with  skin. 
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(21)  St.  Louis  of  France. 

Few  biographies  are  more  full  of  interest  than  the 
Memoirs  ^  Louis  the  Ninth  of  France^  better  known 
as  9t  Louis,  by  Joinville.  They  bring  before  us  a 
complete  picture  of  the  man  in  his  gentleness  and 
his  firmness,  in  his  humility  and  his  sturdy  self- 
respect,  in  his  strength  and  in  his  weakness ;  and  of 
the  many  stories  which  he  relates  about  him,  not  a 
few  are  singularly  characteristic  both  of  Louis  himself 
and  of  the  age  in  which  he  lived.  In  one  of  these 
tales  he  speaks  of  a  woman  who,  pleading  her  cause 
before  him,  burst  out  into  the  exclamation :  '  You  are 
not  a  king  of  Fiance ;  you  are  a  king  only  of  priests 
and  monks.  It  is  a  pity  that  you  are  king  of  France. 
You  ought  to  be  turned  out'  *You  speak  truly,' 
answered  Louis;  'it  has  pleased  God  to  make  me 
king.  It  would  have  been  well  had  He  chosen  some 
one  better  able  to  govern  this  kingdom  rightly.'  The 
woinan  waa  sent  away  with  a  gift  oi  money. 


(22)  St  Louts--Methods  of  ConUoveisy. 

In  matters  of  religion  St  Louis  would  not  hear  of 
doubt,  questioning,  or  argument  In  his  belief  there 
could,  under  no  circumstances,  be  need  of  any.  He 
dwelt,  Joinville  tells  us,  with  hearty  approval  on  the 
conduct  of  a  knight-  who,  during  a  controversy 
between  some  Jews  and  the  monks  of  the  Abbey  of 
Clugny,  asked  leave  of  the  abbot  to  say  a  few  wiGucds. 
With  some  difficulty  he  obtained  the  abbot's  consent 
Then,  raising  himself  on  his  crutches,  the  old  warrior 
beckoned  the  rabbi  to  draw  near,  and  put  to  him.  one 
question :  *  Do  you  believe  in  the  Virgin  Mary  who 
bore  our  Saviour  Jesus  Christ,  and  that  she  was  a 
virgin  when  she  was  the  mother  of  God?'  The  Jew 
answered  promptly  that  he  believed  not  one  woid  of 
it  ^Fool  that  thou  art,'  replied  the  knight,  'for 
daring  to  enter  a  Christian  monastery  when  thou  dis- 
believest  these  things.  For  this  madness  thou  shalt 
now  pay.'  Lifting  up  his  crutch,  he  struck  the  man 
a  blow  on  the  ear  which  felled  him  to  the  ground. 
His  comrades  fled  away  from  the  scene  of  contro- 
versy, while  the  abbot,,  coming  forward,  reproved  the 
knight  for  his  folly.  *  Thou  art  the  greater  fool,'  was 
the  knight's  answer,  '  in  permitting  an  assembly  fix>m 
which  good  ChrisUans  might,  by  listening  to  their 
arguments,  have  gone  away  unbelievers.'  The  king, 
Joinville  adds,  pointed  the  moral  of  the  story 
by  saying,  *  No  one,  however  learned  or  perfect  a 
theologian  he  may  be,  ought  to  dispute  with  Jews. 
The  layman,  whenever  he  hears  the  Christian  faith 
impugned,  should  defend  it  with  a  sharpened  sword, 
which  he  should  drive  up  to  the  hilt  into  the  bodies 
of  the  unbelievers.' 

(23)  Crusade  of  St.  Louis— Teaching  by 

Signs. 

Joinville,  in  his  Memoirs  of  Si.  Louis,  tells  us  of  a 
woman  who,  in  the  crusade  headed  by  that  king,  was 
seen  carrying  in  her  right  hand  a  porringer  of  fire, 
and  in  her  left  a  bottle  of  water.  With  the  fire, 
Joinville  says,  she  wished  to  bum  paradise,  with  the 
water  to  drown  hell,  so  that  none  might  do  good  for 
the  reward  of  the  one,  nor  avoid  evil  fi*om  fear  of  the 
other,  since  every  good  ought  to  be  done  from  the 
perfect  and  sincere  love  which  man  owes  to  his 
Creator,  who  is  the  supreme  good. 

(24)  Boabdii  of  Graoada  and  Ferdinand  of 

Castile. 

The  conquest  of  Spain  was  one  of  the  greatest 
and  most  abiding  achievements  of  the  followers  of 
Mahomet.  Not  much  more  than  four  centuries  have 
passed  since  the  Turkish  Sultan  won  Constantinof^e 
from  the  last  Emperor  of  the  East.  The  dominion 
of  the  Saracens  in  Spain  lasted  for  nearly  eight 
hundred  years.  It  began  with  the  victories  of  Taric 
ben  Zeyad,  who  has  given  his  name  to  Gibeltaric, 
Taric's  rock,  Gibraltar.  The  story  is  a  tale  of  terrible 
treachery  (ijf  the  legends  of  Count  Julian  have  any 
elements  of  truth),  as  well  as  of  awful  bloodshed ;  but 
the  humiliation  of  Roderick,  the  last  of  the  Gothic 
kings  in  Spain,  was  almost  paralleled  by  that  of 
Abu  Abdullah,  or  Boabdii,  the  last  of  the  Moorish 
Sovereigns  of  Granada  That  beautiful  city  was 
surrendered  to  Ferdinand  and  Isabella,  of  Castile  on 
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the  feast  of  Epiphany,  the  day  of  kings,  in  the  year 
1492.  Early  in  the  morning  the  king  and  queen  set 
out  at  the  head  of  a  splendid  train  from  the  city  of 
Santa  F^  (holy  faith),  which  they  had  built  to  serve 
as  a  blockading  camp  during  the  siege.  Hearing  the 
sound  of  the  drums  which  announced  their  approach, 
Boabdil  rode  forth  from  his  capital,  and  on  coming 
within  speaking  distance  of  the  Spanish  king  made  a 
movement  as  if  he  would  dismount  from  his  horse ; 
but  this  Ferdinand  would  not  allow,  and  Boabdil, 
kissing  his  right  arm,  declared  himself  his  subject. 
Later  Moorish  legends  multiplied  tales  not  altogether 
to  the  credit  of  the  king,  who  had  won  for  himself  the 
name  of  El  Zogoybi,  the  unlucky.  One  of  these 
recorded  his  entreaty  to  the  Castilian  prince  that  no 
one  should  be  allowed  to  pass  through  the  gate  by 
which  he  had  left  the  city  before  he  made  the  surrender, 
and  that  accordingly  it  was  by  Ferdinand's  order 
walled  up.  Another  related  how,  as  he  approached 
the  spot  from  which  the  last  view  might  be  seen  of 
the  town  of  Granada,  and  which  is  now  known  as 
the  Last  Sigh  of  the  Moor  (^/  ultimo  sospiro  del 
Moro)^  Boabdil  burst  into  tears ;  and  how  his  mother, 
whose  wisdom  and  resolution  had  during  the  whole 
of  his  reign  been  the  chief  support  of  his  tottering 
power,  exclaimed,  *Thou  doest  well  to  weep  as  a 
woman  over  what  thou  couldst  not  defend  as  a  man.' 
Boabdil  soon  crossed  into  Africa,  and  there  the 
prince,  who  had  not  found  courage  to  die  in  defence 
of  his  own  country  and  kingdom,  fell,  it  is  said,  in  the 
attempt  to  beat  off  the  enemies  of  the  sovereign 
who  had  given  him  a  home  after  his  expulsion  from 
Spain. 


'fftoto  5  teacij  aritfnnetic' 

(Continued from pt^  1 22.) 

BY  WILLIAM  SPENCER, 
Author  of  *  Spencer^ s  Exercises  in  Arithmetic,^ 

{/)  Division  of  fractions  naturally  follows  multipli- 
cation, and  the  principle  of  the  operation  may  be 
comprehended  by  the  scholars  if  carefully  explained. 
Example  : — Divide  f  by  f .  A  little  oral  questioning 
and  explanation  would  draw  from  the  children  what  is 
really  required.  How  many  times  is  J  contained  in 
I?  Suppose  we  take  a  shilling,  then  |  of  it  is  pd., 
and  I  of  it  (is.)  is  8d.,  and  the  latter  is  contained  in 
the  former  i^  times.  In  working  the  exercise  on  the 
board  we  might  first,  as  in  addition  and  subtraction, 
bring  the  fractions  to  a  common  denominator — ^^ 
and  yVi  ^^cn  as  they  are  the  same  kind  of  parts  (i  2ths), 
we  can  divide  the  9  by  the  8  =  i|^.  Again,  show  that 
J  besides  being  considered  as  2  parts  out  of  the  3 
into  which  the  integer  (unit)  is  supposed  to  be  divided, 
it  may  also  be  considered  as  2  divided  by  3,  ^  as  4 
divided  by  5,  f  as  5  -^  8,  etc. ;  so  that  these  three  ex- 
pressions— divide   6^  by    2f,  6J-5-2f,  and   -|,   all 

denote  the  same  operation.  Now  |  -r  §  means  that  f 
is  to  be  divided  by  the  third  part  of  2.  To  divide  a 
fraction  by  any  integer  (as  2),  we  multiply  the  tie- 
tiominator  by  that  figure,  thus  virtually  making  the 
parts  half  the  previous  size,  hence  }x  2=|;  but  } 
was  only  to  be  divided  by  the  third  part  of  2 — ^not  by 
2 ;  then  as  we  have  divided  by  three  times  as  much 
as  is  required,   we  must  now   multiply  the  result 


obtained  by  3, — then  |x^  =  §=ij,  the  same  result 
as  before.  Let  us  now  retrace  our  steps  and  see  what 
operations  we  have  performed  on  the  f.  First,  we 
multiplied  the  denominator  (4)  by  the  numerator  (2) 
of  the  divisor,  and  then  we  multiplied  the  numerator 
of  the  result  obtained  (|)  by  3 ;  that  is,  when  expressed 
as  one  operation — |x2X*  =  |.=  i| — we  virtually 
invert  the  divisor  and  proceed  as  in  multiplication. 

(g)  Now,  if  not  at  a  previous  stage,  reduce  fractions 
to  their  lowest  terms  or  simplest  form.  We  would 
here  remark  that  the  various  stages  in  working 
fractions  given  above,  or  those  to  follow,  need  not 
necessarily  follow  in  any  exact  determinate  order; 
but  we  are  foUowing  somewhat  the  order  in  which  H'c 
generally  take  them.  Let  the  scholars  clearly  see 
what  *  lowest  terms '  really  means — ^simplest  form  of 
representation.  Show  that  f  J,  ^J,  ^'\^,  and  J  all 
denote  the  same  fractional  part,  and  that  ^  is  the 
simplest  form.  A  little  intuitive  inspection  of  the 
numerator  and  denominator  will  often,  perhaps  gene- 
rally, suffice — especially  when  the  number  of  figures 
is  only  small — ^to  reduce  a  fraction  at  once,  or  by 
successive  steps,  to  its  lowest  terms.  Thus  |j^  =  |, 
the  two  numbers  being  divisible  by  12;  f^  (5)=tt» 
Iff  (")  =  U»  in  =  n-i^l  We  now  take  the 
formal  method  of  finding  the  Greatest  Common 
Measure — o.  c.  m.  as  it  is  generally  expressed,  the 
theory  of  which,  however,  we  shall  waive,  at  least  for 
the  present,  as  it  is  somewhat  difficult  to  make  simple, 
except  algebraically.  From  the  exercise  worked  out 
below,  the  children  will  notice  that  the  greater  number 
is  simply  divided  by  the  lesser  one,  and  each  divisor 
by  its  succeeding  remainder  till  no  remainder  is  left ; 
the  last  divisor  (48)  being  the  G.  c  m.  Bring  -j^ Jf 
to  its  lowest  terms  : — 

1296x1536/1 
/i296\ 


240x1296/5 

/I200\ 


96x240/2 

/I92\ 


48x96/2 

Then  dividing  the  numerator  and  denominator 
each  by  48,  we  have  ifff  =  11-  -^Jis. 

MB. — ^The  above,  and  a  few  previous  exercises, 
are  worked  out  chiefly  as  aids  to  those  who  may  be 
studying  arithmetic  without  the  help  of  a  teacher. 

(h)  Simplify  complex  fractions.  These  were  slightly 
touched  upon  in  working  the  exerdses  in  Compound 
Practice,  but  require  further  comments.  Explain  that 
the  word  is  the  opposite  of  simple— difficult,  intricate, 
and  that  to  work  such  fractions  they  must  first  be 
simplified.  They  may  be  defined  as  fractions  that 
have  a  fractional  part  in  their  numerator  or  denomi* 

each  of  these  fractions  denotes, — ^that  the  first  means 
l\  parts  out  of  8,  that  is,  bringing  both  to  fourths,  13 

out  of  %2^ — thus  ^  =  i^.    The  third  denotes  6*  parts 

8     32 

of  10^,  or  bringing  the  f  to  i2ths,  6/y  out  lo,^; 


nator,  or  in  both — 5i,  -V, 


Explain  clearly  what 
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then  bringing  both  numbers  to  twelfths,  80  out  of  1 27 ; 


— expressed   methodically  thus 


.     6^  _ 


10 


Another,  e.g,.  — V  =  —--  ^  — 

"A 


T^ 


8 
IOjV 


80 
127* 


"ir    274 


Under  each  of  these  heads  as  we  proceed,  a  number 
of  short  exercises  should  be  dictated  or  worked  on 
slates  from  the  board,  first  requiring  simply  the 
oi)eration  we  have  just  explained,  and  then  also  one 
or  more  of  the  operations  previously  given. 
Example :  f  +  4 J  +  J  of  f  + 1  of  2  J.    First  simplifying 

the  two  compound  fractions,  we  have  -  of    ^  =*  o.  and 

(I  of  2\)  =  (J  of  -5)  =  V  =  i|.    Then  we  have  J  +  4I 

+  f+ij,  in  which  the  fractions  =  5^J=2yW=  2 IS, 

to  which  add  the  5  (4+  i)  and  we  have  7f0.    Another 

example  : — ^Add  together  \  of  6|  and  -^,  then  divide 

^\ 

the  sum  by  §  of  2^V     ^^  will  work  this  exercise  out 
fully  and  more  formally : — 

5      ^\ 


10 

4tV 


25 
46 


-oHi 


Siif  «5tA.  Sum. 

-    of  -^  =  — .    UlVlSOr.  5 yyy  -  yy  5. 

3 

Then(441^-ff)-(^x5^)=^^  =  3j|4.  Ans. 

^^XS    23/     529  I 

23 

We  will  now  proceed  to  further  elementary  opera- 
tions. (/)  How  much  is  £^%  ?  Here  we  simply  bring 
the  £,  to  shillings  and  pence  by  multiplying, — J[J^ 
X  y  =i^s.  =  I  i|s.  «=  I  IS.  I  Jd.  Bring  -,2^  ton  to 
cwts  qrs.  etc  tV ><  V  =  W^  "A=  "I  cwt  =  ii 
cwts.  2f  qrs. » II  cwts.  2  qrs.  i8J  lbs.  =  11  cwts.  2 
qrs.  18  lbs.  io§  oz.     Ans. 

(/)  Bring  3s.  3  Jd  to  the  fraction  of  a  ;^ ; — bringing 
both  to  farthings  we  have  3s.  3fd.  =  159,  and  a  ;t  = 
960,  hence  the  former  is  of  the  latter  yS?-=  imr  -A^ns. 
Bring  2  days  13  hours  40  minutes  to  the  fraction  of 
a  week ; — first  bring  both  to  periods  of  20  minutes  or 
thirds  of  an  hour. 


days'  hrs.    min. 

days 

2       13      40 

7 

24 

24 

61 

168 

3 

3 

04 


Hence  the  fraction  is  \%\,  Ans. 

{k)  Bring  f  of  a  shilling  to  the  fraction  of  a  £,. 
We. can  work  this  exercise  by  method  (i)  by  finding 
that  |s.  =  4^d.,  and  then  bringing  it  to  the  fraction  of 

a  j£, — ^-  «  ^-  =  A-«    Ans :  (2)  the  shorter  method, 
240     480     160 

as  a  whole  shilling  is  ^  of  a  ;£,  then  f  s.  is  f  of  yV  = 
xJiy.  Ans.  What  fraction  of  a  guinea  is  \  crown? 
By  second  method,  as  a  whole  crown  is  /i^  of  a  guinea, 
then  ^  is  4  of  /y  »  y'f\  guinea.  Ans.     Bring  |  yard 


to  fraction  of  a  foot.     Here  we  simply  multiply  by  3 

2     \    2 

to  get  yards  to  feet,  then     -  x  -  =  -  foot    In  bringing 
o     y  351     I     3 

a  fraction  of  one  denomination  to  the  fraction  of 
another,  show  that  we  really  proceed  in  the  same 
manner  as  if  they  were  whole  numbers ;  thus  to  bring 
inches  to  feet  we  divide  by  1 2,  hence  to  bring  a  frac- 
tion of  an  inch  to  the  fraction  of  a  foot,  we  divide  by 

12, — I  inch-M2  =  |  XyV  =  A^  =  Tff  ^ooL  To  bring 
feet  to  inches  we  multiply, — ^  foot  x  i2=^^jyX  y 

=  if  =  f  inch. 

(/)  What  fraction  of  J  is  §  ?  or,  |  is  what  fraction 
of  I  ?  Here  we  are  bringing  one  fraction  to  the  fraction 
of  another.  Bringing  both  to  the  same  denominator, 
we  have  %^\%  and  |  =  |J;  hence  the  result  is  ^,  as 
the  16  and  the  21  are  the  same  kind  of  parts — 24ths, 
^^  is  what  fraction  of  J?  Here  ^  =  1^^  and  ^  =  f  J, 
hence  we  have  '1  =  J.  3?  is  wnat  fraction  of  ^? 
Here  we  only  express  as  a  fraction  and  simplify, — 

3|^3M=li5 

(m)  Bring  ^  to  z.  fraction  whose  denominator  is  60. 
Here  yV  ^s  ^,  hence  t^  =  5 J ;  or,  as  the  denominator 
(12)  requires  multiplying  by  5  to  give  the  new  denomi- 
nator (60),  we  multiply  the  numerator  (7)  by  the  same 
number  (5),  and  we  have  f  J.  Bring  ^  to  a  fraction 
whose  denominator  is  42.  Here  42-^5  =  8f ,  that  is, 
the  denominator  of  the  given  fraction  requires  multi- 
plying by  8f  to  give  42,  hence  the  numerator  (3) 
must  also  be  multiplied  by  8|  (8J  x  3  =  25 J),  hence 

the  result  ^.     Impress  well  that  multiplying  the 
42 

numerator  and  the  denominator  by  the  same  number 

does  not  affect  the  size  of  the  fraction,  being  still  the 

same.     We  will  now  simplify  the  fraction  obtained, 

and  thus  prove  it  to  be  correct, — -^*  =  —  =  5,  as  42 

42      210    s 

will  divide  them.     Bring  W  to  a   fraction  whose 


numerator  is  24 J.  Here  elevens  in  24J  =  2/y,  which, 
multiplied  by  16  =  35^  =  35^,  hence  the  result  is 

-^,  which  simplified «?%- 51?=-^=^,  the 
35tt  3Sil    784    .112     16 

fraction  we  began  with.  In  order  to  impart  a  con- 
creteness  and  reality  in  teaching  fractions,  as  well  as 
a  familiarity  and  expeditiousness  in  treating  them,  at 
every  stage  I  give  a  large  number  of  short  exercises 
to  be  worked  mentally,  having  the  board  in  front  of 
the  class — as  indeed  for  every  lesson  of  whatever 
kind — for  any  special  explanation  when  required. 
The  following  is  a  verbatim  copy  of  two  such  lessons 
given  this  day  (April  6) — (d)  in  the  morning,  (b)  in  the 
afternoon.  \d)  Bring  ^^  to  simplest  form ;  i^ ;  14 ; 
H;  11;  \\\  ^>  etc.  Is  f  more  or  less  than  i? 
How  much  more  ?  Find  i  of  a  ^ ;  J  of  a  shilling ; 
^  of  a  crown ;  ^  of  a  guinea ;  j^  of  a  cwt. ;  J  of  a  ton, 
etc.  Is  \^  more  or  less  than  \  ?  How  much  more  ? 
Find  -^^  o(3L  j£ ;  yV  of  a  guinea ;  yV  of  a  crown  ;  ^ 
of  half  a  crown,  =  IS.  8fd. ;  •^ofaton,  =  iijcwt,  etc. 
Add  together  J  and  J ;  {•  is  how  many  6oths  ?    How 

many    3ooths?    i  +  Ai    i  +  f  +  i^'^rffj" 
=  iff.     How  much  is  j£ii?=  los.  sd. ;  *  + 
=  iff.     How  much  is  ff  of  a  guinea  ?  «  jC^^ 

-2f,  =  2Vfe;  6i-2f  =  3f ;  7A - 3U  =  3iJ.  etc 

Multiply  f  by  I,  ^  of  £2,    ios.,=  i6s.    8d. ;   J 
X  y*y,  =  ^jg, — how  much  less  than  ^  ?     i^  x  f ,  —  i4» — 


8 


T 

OS.  sd.; 


11  1.  7 
n  +  TF 
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^  of  a  ;^— 9s.  44d.     Here  explain  that  ^  is  ^  of  V, 
andas;^i  =  as.  fid,  ;^aV=i  of  zs.  6d.  =  7jd.;  3^ 

Divide  f  by  g>=»-,^;  *.-^|^  =  3|  =  2^=j,_how  nmch 
is  2^  crowns;  ii-i-T,  =  2jT'— ^o*  much  is  j^li^ 
The  lesson  (a)  which  occupied  about  half  an  hour 
was  closed  with  a  more  geueral  question  in  mental 
aiithmetic  What  will  20  stone  (each  14  lb.)  of 
bacon  cost  at  9Jd.  a  lb.? — 9jd.xi4»ios.  9^.  a 
stone,  then  30  stone  at  iis."^ii,  less  ao  times 
ajd.  {4s.  2d.)=;^io,  153.  lod. 

(To  be  continued^ 


practical  itendons  on  Insect  %XXt. 

BY  THEODORE  WOOD, 
Jeinl-Atitluir  of '  Thi  Fitid  Naiund'afs  Ifamlboek.' 

IL— THE  METAMORPHOSES  OF  INSECTS. 

AS  was  mentioned  in  the  preceding  article,  every 
insectpasses  through  aseiiesof  changes,  ormore 
prc^rly  speaking  meiamorpheses,  before  arriving  at 
its  perfect  condition.  These  stages,  three  in  number, 
are  known  as  the  egg ;  the  larva,  grub,  or  caterpillar ; 
and  the  pupa,  nymph,  or  chrysali^  the  last  of  which 
terms,  however,  is  only  employed  in  the  case  of  certain 
butterflies.  We  will  now  proceed  to  follow  the  insect 
through  these  developments. 

In  the  first  place,  of  course,  we  have  to  deal  with 
the  qjg.  In  colour,  size,  and  shape,  the  eggs  of 
insects  vary  to  a  most  wonderful  degree,  scarcely  two 
forms  being  alike,  and  those  of  the  raost  closely  allied 
species  often  being  totally  different  from  each  other. 
Some  are  plain,  others  chased  and  sculptured,  covered 
perhaps  with  a  raised  network  of  wonderful  intricacy, 
and  enriched  with  all  the  colours  of  the  rainbow. 
Some  are  round,  others  oval,  square,  oblong,  or  pear- 
shaped,  while  there  is  no  limit  to  the  patterns  displayed 
upon  them. 

In  point  of  numbers  and  situation,  too,  the  eggs 
vary  very  greatly.  A  very  curious  arrangement  is 
found  in  the  common  gnat 

The  eggs  of  this  insect  greatly  resemble  a  small 
skittle  in  shape,  and  are  fastened  together  in  consider- 
able numbers,  the  whole  batch  forming  a  very  perfect 
boat,  which  floaU  upon  the  surface  of  the  water,  and 
which  cannot  be  upset  or  sunk  by  any  accident.  Even 
when  forced  beneath  the 
water,  it  rises  again  to  the 
surface  as  soon  as  it  is 
released,  and  emptying 
oat  the  water  it  has  taken 
in,  floats    uninjured  as  EggiofGnaL 

before.  In  fact,  the  struc- 
ture irresistibly  reminds  the  observer  of  the  most  per- 
fect life-boat  which  can  possibly  be  imagined.  These 
^g-boats,  which  are  about  the  size  and  shape  of  a 
canraway  seed,  may  be  found  in  numbers  in  almost 
any  rain-water  tub  throughout  the  summer. 

As  a  general  rule,  the  eggs  are  laid  by  the  parent 
insect  either  upon  or  near  the  food  of  the  future  larva;, 
and  after  a  lapse  of  time  varying  according  to  the 
insect,  the  enclosed  grubs  break  through  their  cell 
and  make  their  way  into  the  outer  world. 


Almost  as  soon  as  thej  are  hatched,  the  young 
larvse  begin  the  grand  business  of  their  lives,  namely, 
eating,  and  in  many  cases  make  their  first  meal  upon 
the  empty  egg-shell  from  which  they  have  just 
emerged.  From  that  time  until  their  change  into  the 
pupal  condition,  they  eat  almost  without  cessation ; 
and  it  has  been  computed  that  an  insect,  during 
this  part  of  his  existence,  consumes  more  than  one 
hundred  thousand  times  his  whole  weight  in  food. 
And  the  reason  is  this,  that  the  whole  growth  of  the 
future  insect  takes  place  while  it  is  in  the  larval  state. 
It  is  an  invariable  rule  that  no  insect  ever  grows  when 
once  it  has  attained  its  perfect  condition,  in  spite  of 
the  popular  notion  to  the  contrary.  The  general  idea 
is,  that  all  small  insects  are  necessarily  young,  and 
that  as  they  grow  older  they  will  increase  in  size- 
So,  a  house-fly  ia  considered  to  be  merely  a  juvenile 
blue-bottle,  and  a  gnat  is  expected  to  develop  in  due 
course  of  time  into  a  daddy-long-legs,  and  so  on,  and 
it  is  often  very  difficult  to  persuade  people  to  the 
contrary. 

Another  argument  frequently  brought  forward  in 
favour  of  the  growth  of  insects  is,  that  one  often  sees 
specimens  of  the  same  insect  varying  greatly  in  point 
of  size.  This  is  true  enough;  but  both  being  perfect 
insects,  will  remain  of  the  same  size  until  they  die;  and 
it  would  be  as  reasonable  to  infer  that  the  smaller 
might  attain  the  dimensions  of  the  larger,  as  it  would 
be  to  state  that  a  dwarf  would  grow  into  a  gianL 
There  are  targe  insects  and  small  insects,  just  as  there 
are  large  and  small  men. 

Now,  taking  into  consideration  the  enormous 
quantities  of  food  which  a  caterpillar  requires,  it 
necessarily  follows  that  his  increase  in  size  must  be 
proportionately  rapid.  And  there  is  this  drawback, 
that  after  a  certain  degree  the  skin  will  expand  no 
further,  and,  although  the  creature  is  still  obliged  to 
continue  eating,  becomes  most  inconveniently  tight 
Now  what  is  he  to  do?  Eat  he  must,  and  his  skin 
will  stretch  no  further. 

There  is  only  one  thing  for  him  to  do,  namely,  to 
burst,  and  this  he  accordingly  does.  The  old  skin 
splits  down  the  back,  and  after  a  little  trouble  the 
caterpillar,  clad  in  a  bright  new  covering,  crawls  out 
from  his  old  integument,  which,  as  often  as  not,  he 
immediately  devours.  No  sooner  has  he  recovered 
from  his  exertions  than  he  again  begins  feeding,  and 
continues  to  do  so  until  his  increase  in  size  renders 
necessary  another  change  of  garments. 

This  operation  takes  place  as  a  rule  from  four  to 
six  times  during  the  life  of  the  caterpillar,  each  opera- 
tion consuming  from  twelve  to  twenty-four  hours. 

The  forms  of  the  larva  are  as  various  as  those  of 


the  egg.  We  can  hardly  take  a  country  walk  in  the 
early  summer  without  noticing  on  the  leaves  of  the 
nettle  a  number  of  brown  hairy  caterpillars,  gener- 
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alljr  known  as  'W00U7  bears.'  These  will 
in  coiuse  of  ttme  develop  into  the  well- 
known  Hger  Moth.  A  little  faither  on, 
pofaaps,  we  may  find  a  group  of  black 
catetpillftrs  thickly  covered  with  stiff  spines, 
which  will  later  OQ  become '  Peacock '  Butter- 
flies. Beneath  the  leaves,  or  hiding  at  the 
roots  of  the  weeds,  may  be  dug  out  a  variety 
of  perfectly  smooth  caterpillars,  belonging 
to  various  moths.  From  almost  any  tree 
we  may  knock  out  a  number  of  thin,  stick- 
Uke  objects,  generally  hanging  at  the  ends 
of  long  silken  threads,  and  which  are  also 
caterpillars. 

Then,  a  little  later  on  in  the  year,  mil 
very  likely  be  seen  the  larvie  of  some  of  the 
Hawk  Moths,  such  as  the  one  represented  in 
the  accompanying  illustration,  and  which  are 
armed  with  a  long  curved  horn  at  the  end 
of  the  body,  together  with  many  more  far 
too  numerous  to  mention. 

The  larvce  of  other  orders  of  insects,  too, 
present  still  other  forms ;  but  as  merely  to  describe 
some  of  the  more  conspicuous  would  more  than  All 
the  entile  space  assigned  to  this  article,  I  shall  con- 
fine myself  to  those  of  the  more  generally  known 
butterflies  and  moths. 

Upon  examining  the  structure  of  one  of  these 
caterpillars,  it  will  be  seen  that  it  possesses  all  the 
chief  characteristics  of  the  insects.  It  is  now,  just 
35  in  the  perfect  state,  composed  of  thirteen  segments, 
and  the  legs  correspond  in  number. 


The  organs  of  the  various  senses  are  not  developed 
to  an  equal  degree  with  those  of  the  perfect  insect. 
Instead  of  the  enormous  compound  eyes,  with  their 
thousands  of  lenses,  a  caterpillar  is  limited  to  a  few 
dmple  ones,  twelve  in  number,  which  are  placed  six 
upon  each  cheek  close  to  the  mouth,  and  are  so 
highly  convex  that  they  can  convey  no  impression  to 
the  optic  nerves  unless  brought  almost  into  contact 
with  an  object     The  antentue,  too,  are  very  small. 

Besdes  the  six  true  legs,  which  answer  to  those  of 
the  perfect  insect,  and  are  placed  upon  the  same 
segments,  a  caterpillar  is  fur- 
nished with  several  false  legs, 
or  claspers,  varying  from  four 
to  ten  in  number.  The  differ- 
ence between  the  two  forms . 
is  very  marked.  Thetmelegs' 
are  jointed,  just  as  is  the 
case  in  the  perfect  insect, 
and  are  provided  with  hooks         >-•<«  oi  ciMrp> 


or  clawi  for  the  purpose  of  obtaining  a  iinn  foothold. 

The  claspers,  however,  are  nothing  more  than  mere 

fleshy  pads,  surrounded  by  a  circle 

of  small  but  strong  hooks,  with  the 

points  directed  inwards,  and  formed  j 

in  such  a  manner  that  the  air  can  I 

be  exhausted  and  a  vacuum  formed, 

just  as  is  the  case  in  the  well-known   { 

'  sucker,'  so  common  as  a  toy.     The 

grasping  power  of  these  elopers  is   ' 

very  greai  and  it  is  quite  impossible 

to  forcibly  remove  many  larvae  from 

their  footing  without  either  severely 

damaging  or  kilting  them  outright         " 

In  the  larvae  of  the  Giametra,  or  Looper  Moths,  the 
three  first  pair^  of  claspers  are  wanting,  the  remaining 
two  pairs  being  situated  at  the  very  end  of  the  body, 
and  in  consequence  the  caterpillars  proceed  in  a 
very  extraordinary  manner.  Grasp- 
ing firmly  the  leaf  or  twig  upon 
which  it  is  resting  with  the  true  legs, 
the  creature  arches  its  body  double, 
plants  the  four  claspers  immediately  V 
behind  the  feet,  and  taking  a  firm  GtomtHf  Ltr.*. 
hold  with  them,  extends  the  body  ••«(•  o*  w.ikiii» 
to  its  utmost  length  in  front.  A  second  grasp  is 
then  taken  with  the  legs,  the  body  arched,  and  the 
claspers  drawn  up  as  before,  and  so  on. 


jars  proceed  m  a 


These  larvs  have  a  curious  habit  when  at  rest  of 
grasping  a  branch  by  the  claspers  alone,  and  stretch- 
ing out  the  body  at  right  angles  to  it,  when  from  their 
colour  and  markings  they  bear  so  close  a  resemblBace 
to  a  small  twig  that  the  most  practised  eye  will  often 
fail  to  discern  them. 

The  interior  anatomy,  also,  of  a  oUerpillai  is  well 
worthy  of  examination.  As  a  general  rule,  people 
do  not  seem  to  think  that  caterpillars  have  any  in- 
ternal organs,  and  this  popular  idea  was  well  summed 
up  by  a  gentleman  who,  on  seeing  one  dissected  for  the 
first  time,  was  astounded,  and  said  that  until  then  he 
had  always  thought  that  they  were  '  nothing  but  skin 
and  squash '  1 

Living  practically  for  no  other  purpose  eitcept 
eating,  the  interior  is  almost  entirdy  occupied  by 
the  digestive  organs,  and  upon  opening  a  larva  the- 
first  idea  would  probably  be  that  it  was  all  s 


176 


THE  PRACTICAL  TEACHER. 


[June  1881. 


with  a  coating  of  fat  And,  in  point  of  fact,  the 
stomach  occupies  about  nine-tenths  of  the  available 
space,  the  rost  of  the  digesting  organs  being  very'slight. 

The  circulatory  nerves  and  respiratory  systems  are 
much  the  same  as  in  the  perfect  insect,  but  are  more 
easily  examined. 

A  point  of  the  structure  of  the  larva  not  possessed  by 
the  perfect  insect  is  found  in  the  silk  glands.  These 
are  two  in  number,  one  upon  each  side  of  the  body, 
and  are  provided  with  ducts,  which  unite  in  the 
spinneret,  an  organ  of  the  simplest  description. 

The  silk,  while  still  contained  in  the  glands,  is 
merely  a  rather  thick,  viscous  fluid.  When  about 
to  make  use  of  it,  the  caterpillar  places  the  spinneret 
in  contact  with  some  object,  exuding  at  the  same 
time  a  drop  of  the  liquid,  and  sharply  withdraws  it 
The  silk  immediately  hardens  upon  exposure  to  the 
air,  and  is  drawn  out  into  an  exceedingly  fine  but 
strong  thread,  which  is  able  to  sustain  the  whole 
weight  of  the  caterpillar  without  giving  way. 

This  silk  is  used  for  various  purposes.  At  the 
approach  of  danger,  many  species  of  caterpillars 
allow  themselves  to  fall  from  the  branches  and  hang 
at  the  end  of  their  threads  until  it  is  past,  trusting  to 
theif  resemblance  to  pieces  of  twig  to  deceive  any 
hungry  bird.  Others,  gregarious  in  their  habits, 
spin  huge  webs  in  which  to  reside  \  others,  again, 
bend  the  edges  of  leaves  together  and  fasten  them  by 
its  means.  Some  few,  such  as  the  larvae  of  the  well- 
known  Puss  Moth  {picranura  vinula\  construct  a 
silken  pad  as  a  foothold  for  the  claspers.  But  its 
chief  use  is  in  forming  the  cocoon,  the  common  silk- 
worm being  as  good  an  example  as  could  be  desired. 
It  is  not  always  used  alone,  many  insects  mingling 
scraps  of  wood,  bark,  etc.,  with  it,  and  forming  a 
cocoon  almost  hard  enough  to  turn  the  edge  of  a 
knife. 

The  time  passed  in  the  larval  condition  varies 
according  to  the  insect,  and  is  also  much  influenced 
by  the  condition  of  the  weather,  a  warm  season 
accelerating  and  a  cold  one  retarding  the  growth. 
Some  insects  pass  through  the  whole  of  their 
development  in  a  few  hours,  while  others,  such  as 
the  Goat  Moth  (Cossus  Ugnipcrda)^  remain  in  the 
larval  state  alone  for  upwards  of  three  years. 

During  all  the  earlier  stages  of  their  life,  insects 
seem  to  possess  an  almost  unlimited  power  of 
enduring  cold.  Caterpillars  have  been  exposed  to 
a  temperature  of  some  twenty  or  thirty  degrees  below 
zero,  and  have  been  frozen  so  hard  that,  when  touched, 
they  snapped  asunder  like  glass;  yet,  upon  the  surround- 
ing atmosphere  being  raised  to  the  normal  temperature, 
they  revived,  and  seemed  none  the  worse  for  their 
experience.  Many  pupae,  too,  which  lie  fully  exposed 
to  the  elements  during  the  winter,  will  pass  through 
the  severest  frosts  without  injury.  It  is  often  said 
that  a  cold  winter  will  be  good  for  the  crops,  as  great 
numbers  of  the  insects  which  devour  them  will  be 
killed  by  the  cold.  In  reality,  however,  it  is  rather 
the  other  way;  for,  while  the  insects  are  uninjured, 
the  small  birds  which  prey  upon  them  perish  in 
hundreds  for  want  of  food,  so  that,  when  the  warmer 
weather  arrives,  the  insect  pests  perform  their 
ravages  comparatively  untroubled  by  their  feathered 
enemies.  Wet,  however,  insects  cannot  endure,  and 
a  very  damp  autumn  always  produces  a  most  per- 
ceptible eflect  upon  the  abundance  of  insects  during 
the  ensuing  summer. 


The  food  of  larvae  is  as  varied  as  their  forms. 
There  is  scarcely  a  plant  or  tree  which  does  not 
afford  sustenance  to  many  caterpillars,  either  by  means 
of  the  foliage  or  the  wood  itself.  Even  the  very 
roots  furnish  food  to  many  species.  Such  repulsive 
substances  as  carrion,  the  droppings  of  animals,  etc, 
are  the  resort  of  thousands  of  insects,  to  whose 
unceasing  labours  we  are  indebted  for  the  prevention 
of  many  noxious  diseases. 

In  fact,  there  is  hardly  any  place  in  which  insects 
may  not  be  found,  or  any  substance  upon  which  their 
larvae  do  not  feed.  \ 

Some  two  or  three  days  before  its  change  into  the 
pupal  condition,  the  caterpillar  ceases  feeding,  and 
becomes  sluggish  and  irritable.  It  then  seeks  a  place 
in  which  to  undergo  its  transformation,  and  where  it 
may  be  safe  from  the  attacks  of  enemies.  After  a 
time,  the  skin  splits  down  the  back,  and  the  pupa 
appears  beneath.  By  means  of  sundry  wriggles  and 
contortions  the  larval  skin  is  at  last  got  rid  of,  and 
the  pupa  then  lies  quiescent  until  the  time  approaches 
for  the  enclosed  imago  to  escape.  During  this  time 
it  is  nourished  by  the  stores  of  fat  which  it  laid  up 
while  it  was  still  a  caterpillar,  just  as  hibernating 
animals  subsist  upon  their  accumulated  fat  during  their 
period  of  inactivity. 

In  the  accompanying 
illustration  will  be  seen  two 
different  stages  of  the  trans- 
formation, the  first  being 
taken  soon  after  the  com- 
mencement of  the  operation, 
and  the  second  when,  by 
its  struggles,  the  chrysalis 
has  almost  succeeded  in 
freeing  itself  from  its  larval 
covering. 

The  larvae  of  many  insects 
bury  themselvesbeneath  the 
earth  in  order  to  undergo 
their  change,  generally 
choosing  some  sheltered 
situation,  such  as  the  roots  '^" '  **' 

of  a  tree.  Some  suspend  themselves  by  the  tail  to  a 
leaf  or  twig;  others  from  a  silken  cocoon,  often 
mingling  earth,  wood-chips,  and  similar  materials  with 
it  in  order  to  render  it  less  conspicuous;  others, 
again,  fasten  themselves  to  some  object  by  means  of  a 
sUken  band  round  the  body,  and  so  on. 

In  the  Lepidoptera^  or  butterflies  and  moths,  and 
many  other  insects,  the  pupa  is  entirely  without  the 
means  of  locomotion,  and  remains  in  a  state  of 
perfect  quiescence  until  the  time  arrives  for  the  perfect 
insect  to  break  forth.     But  in  many  insects,  notably 


Pupa  of  Pieris  bratsict 


the  dragon-flies  and  others,  whose  earlier  stages  are 
passed  beneath  the  water,  the  pupal  form  differs  in 
but  a  slight  degree  from  the  larval,  and  still  retains 
the  power  of  locomotion,  the  whole  habits  of  its 
life,  indeed,  being  but  little  altered. 
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'l^oto  3E  teaclj  Elementarg  Science/ 

OBJECT  LESSONS. 

BY  R.  BALCHIN, 
Head  Master  of  the  Gloiuester  Road  Board  ScJiool,  London. 

IN  the  ordinary  course  of  school  life,  there  are,  as 
I  stated  in  last  month's  paper,  two  opportunities 
for  teaching  Elementary  Science,  viz.:  —  'Object 
Lessons,'  and  the  preparation  of  the  subjects  specified 
in  the  *  Fourth  Schedule.*  In  the  present  condition 
of  things,  the  former  is  a  better  opportunity  than  the 
latter.  Hence  I  am  devoting  another  article  to  the 
question  of  'Object  Teaching.'  The  reason  for 
Elementary  Science  being  taught  better  through  the 
medium  of  these  lessons  than  by  taking  up  the 
'Fourth  Schedule' subjects  is  simply  this :  The  latter  is 
the  subject  of  annual  written  individual  examinations 
for  grants,  the  former  is  not  Hence  the  superiority  of 
the  former.  The  School  Board  for  London  has,  I 
believe,  decided  to  give  annual  grants  for  success  in 
object-lesson  teaching.  Good,  as  an  encouragement. 
But  if  this  grant  is  going  to  depend  upon  some 
annual  written  individual  examination  of  the  boys, 
with  a  view  of  discovering  how  many  object-lesson 
facts  they  can  put  down  on  paper,  then  farewell  to 
Science  teaching  altogether  in  most  of  our  schools. 
Do  Inspectors  and  others  know  what  really  happens 
to  Science  teaching,  in  expectation  of  their  annual 
visits  ?  It  is  this.  For  six  or  seven  months  in  the 
year,  some  really  good  thoughtful  lessons  may  be 
given :  the  boys  are  interested,  and  the  subject  is 
liked;  but  for  four  or  five  months  before  the 
Inspector's  visit,  teaching  stops,  and  manoeuvring 
begins:  the  interest  of  the  bo3rs  flags,  and  the 
subject  is  disliked.  Object  lessons,  on  the  other 
hand,  not  being  at  present  degraded  by  any  silly 
method  of  examination,  the  teacher  need  not  in 
connection  with  them  prostitute  his  powers  to  un- 
worthy aims. 

The  scheme  at  present  in  working  at  Gloucester 
Road  is  somewhat  as  follows  (we  have,  it  should 
be  remembered,  a  good  museum,  described  in  my 
last  article,  and  a  staff  of  able  teachers) : — 

For  Standard  I. — The  things  most  frequently 
before  the  eyes  of  the  children  should  serve  as  the 
'objects;'  such  as  ' slate,'  'chalk,'  the  'stone  steps,' 
'windows,'  'paper,'  'books,'  'ink,'  'rain,'  'dew,' 
'  snow,'  '  wind,'  and  so  on.  A  short  course  of  lessons 
also  on  properties,  illustrated  by  objects.  It  is  a  good 
plan  to  take  for  a  single  lesson  some  pair  of  opposite 
properties ;  such  as  '  hardness  and  softness,'  'rough- 
ness and  smoothness,' '  light  and  heavy,' '  coarse  and 
fine,' '  bright  and  dull,'  and  so  on.  Some  conversa- 
tional lessons  on  animals  and  plants  should  occasion- 
ally be  given.  I  have  found  it  a  good  plan  at  times 
to  let  the  boys  themselves  suggest  the  subject 

As  to  the  manner  of  giving  these  lessons,  it  must 
be  borne  in  mind  that  the  purposes  to  be  served 
are — first,  to  lead  the  boys  along  lines  of  correct 
thought;  second,  to  impart  new  ideas  and  fresh 
words  to  represent  them,  never  forgetting  that  the 
possession  of  the  idea  should  precede  the  definition 
of  it 

For  the  First  Standard,  a  half-hour  is  long  enough 
for  a  lesson.  What  are  called  'black-board  notes' 
are  an  abomination.    I  only  use  the  black-board  for 


writing  down  the  new  words  that  are  to  form  the 
addition  to  the  boys'  vocabulary,  and  to  make  rough 
scraps  of  drawings ;  both  to  be  done  as  they  occur 
in  the  lesson.  Let  the  board  be  blank  to  begin  with. 
For  Standard  II. — Here,  in  addition  to  the  subjects 
above  mentioned,  there  may  be  given  lessons  leading 
up  to  the  work  of  Standards  IV.  V.  and  VI.  in  the 
special  subjects.  At  Gloucester  Road  we  are  taking 
Botany  and  Mechanics.  Hence,  simple  lessons  on 
the  parts  of  a  buttercup,  a  daisy,  a  primrose,  a 
geranium;  eatable  plants,  poisonous  plants,  etc. 
Never  give  a  botany  lesson  unless  a  number  of 
specimens  can  be  obtained,  either  dried  or  fresh. 
The  boys  will  bring  them.  In  this  Standard  further 
properties  of  matter  may  be  described,  such  as 
'toughness  and  brittleness,'  'elasticity,'  'flexibility,' 
'  weight,'  etc.  Here  also  the  three  states  of  matter 
— solid,  liquid,  and  gaseous — may  be  shown  and 
explained,  but  avoid  precise  scientific  definitions  for 
the  present.  Be  content  with  showing  the  objects 
that  possess  these  properties,  but  never  mind  about 
scientifically  defining  the  properties  themselves.  Don't, 
for  instance,  tell  boys  in  the  Second  Standard,  as  I 
once  heard  an  ambitious  pupil  teacher  do,  that 
'  wrought  iron  is  tough  or  tenacious  because  the 
m6lecules  of  the  substance  are  held  together  strongly 
by  the  attraction  of  cohesion.'  Simply  say,  'We  call 
wrought  iron — such  as  this  piece  of  a  poker — tough, 
because  it  takes  a  great  force  to  pull  it  in  two ;  not 
like  this  roll  of  putty,  which  you  see  I  can  easily  pull 
apart.' 

For  Standard  III. — At  this  stage  lessons  may  be 
given  on  our  manufactures.  These  will  help  to  make 
the  class  subject — Geography — ^the  more  attractive. 

'  Iron,' '  cotton,' '  gas,' '  silk,' '  leather,'  etc.  Always 
have  plenty  of  specimens.  Don't  forget  the  museum. 
More  advanced  lessons  may  be  given  on  the  parts 
of  a  plant,  such  as  '  leaves,'  *  roots,'  *  stems,'  and 
*  blossoms ; '  different  kinds  of  woods,  '  forest  trees,* 
and  so  on.  Elementary  ideas  respecting  the  '  lever,* 
'  pulley,*  *  wedge,'  etc  Try  to  procure  the  models 
that  are  said  to  be  at  the  Board  Oflices,  but  which, 
however,  I  have  written  for  several  times  and  not  yet 
obtained.  Lessons  also  on  simple  machines,  such  as 
the  '  pump,'  'a  pair  of  bellows,'  or  a  'lock.'  IJiave 
found  that  good  object  lessons  may  be  given  on  such 
things  as  a  '  lead  pencil,'  a  '  pen-knife,'  a  '  candle,'  a 
'pen,'  'limestones,'  'sandstones,'  and,  as  far  as  the 
collection  will  allow,  on  most  of  the  metallic  and  non- 
metallic  minerals.  In  these  latter  lessons  simple 
experiments  may  be  performed. 

In  Standards  IV.  V.  and  VI.,  I  generally  make  the 
object  lessons  altogether  supplementary  to  the  teach- 
ing of  the  special  subjects.  As  we  take  two  '  specials,' 
necessitating  the  giving  of  four  lessons  per  week,  I 
cannot  find  time  for  two  object  lessons  in  addition. 
I  therefore  in  these  Standards  take  one  object  lesson 
per  week  in  the  time  set  apart  for  special  subjects. 
The  lessons  in  this  part  of  the  school  are  often  on 
Chemistry.  I  have  just  finished  a  course  of  six  lessons,, 
with  experiments,  on  'a  piece  of  chalk.'  And  my 
senior  assistant,  Mr.  Allen,  is  about  to  begin  a  course 
on  the  gases.  He  has  just  completed  a  series  of 
lessons  on  Electricity  and  Magnetism.  It  is  quite 
amusing  to  see  the  apparatus  which  the  boys  in 
Standards  V.  and  VI.  have  themselves  constructed. 
One  boy  has  made  a  capital  electrical  machine  out  of 
a  large  pickle  jar,  which  gives  a  really  large  spark. 
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Another  boy  has  converted  a  medicine  bottle  into  a 
good  electroscope.  We  have  dozens  of  Leyden  jars' 
mode  out  of  jam  bottles,  as  well  as  batteries  which 
have  previously  done  duty  as  gallipots. 

Th^  article  completes  what  I  have  to  say  on  the 
question  of  object  teaching.  Next  montli  I  will 
describe  the  methods  carried  out  at  Gloucester  Road 
for  teaching  the  Science  subjects  of  the  'Fourth 
Schedule.' 


-^ 


'  %  Calft  about  iLanffuase  antK  Grammar/ 

{CwHnued from  page  X32.) 

BY  3fARTIN    F.    TUPPER,    D.CL.,    F.ILS., 

Auihnr  0f*  Prcverbial  Philosophy*  etc. 

AND  now  at  length,  having  preliminarily  been  thus 
discursive  about  language  as  the  verbal  exponent 
of  thought,  let  us  address  ourselves  to  the  ranks  into 
which  words  are  naturally  divisible,  and  the  rules  which 
regulate  their  form  and  order ;  let  us  have  a  definite 
talk  about  Grammar.  The  Greek  word  gramma,  a 
writing,  is  obviously  the  origin  of  the  term ;  and  its 
English  synonym — or  'same  name' — is  the  art  of 
writing  or  speaking  correctiy  in  the  expression  of 
thought  The  words  of  any  sentence  m  every  tongue 
must  consist  mainly  of  these :  first,  there  are  the 
names,  or,  as  the  grammarian  writes  it,  the  nouns 
{nemma)  or  qualities  of  things,  as  a  tree,  green, 
beauty,  beautiful  These  names  or,  in  Anglified 
Latin,  nouns  are  either  expressive  of  a  whole  idea — ^as 
a  tree,  or  beauty,  and  are  therefore  called  substan- 
tives capable  of  standing  alone — or  of  things  which 
only  help  to  make  up  an  idea  when  added  to  such 
substantives,  as  green,  beautiful,  etc. ;  and  so  they  are 
called  noun-adjectives,  as  adjected  or  added  to  their 
principals. 

Proper  nouns  are  merely  names  peculiar  to  persons 
or  places,  as  John,  Caesar,  Hampstead,  Rome.  After 
the  nouns,  consider,  secondly,  the  useful  little  words 
tibat  are  handles  to  them,  and  called  Articles,  so 
called  from  meaning  'a  Httle  joint,'  or  morsel  of 
speech  helping  to  hold  a  sentence  together;  'a' 
being  called  indefinite,  as  a  man,  which  might  be  any 
man;  and  'the'  definite,  as  by  the  man  indicating 
some  particular  man.  In  English  we  have  only  these 
two  articles  unchangeable ;  but  in  most  modem  lan- 
guages, our  own  excepted,  they  change  to  show  the 
gender  or  so-called  sex  of  the  noun.  Greeks  and 
Latins  had  three  genders — ^male,  female,  neuter ;  the 
French  have  but  two,  omitting  the  neuter,  which, 
strangely  enough,  is  practically  the  only  gender  with 
us  for  ordinary  nouns,  though  we  sometimes  vary 
this  fancifully  by  calling  a  ship  she  and  her,  as  if  the 
sailors'  beloved ;  the  sun  '  he,'  and  the  moon  '  she,' 
which  our  German  neighbours  contradict,  and  make 
the  sun  feminine,  and  the  moon  masculine,  for  some 
reason  of  ancient  mythology;  but  in  fact,  nearly 
every  language  but  our  own  is  grievously  encumbered 
with  nee^ess  difficulties  relating  to  the  gender-^that 
is,  'genus,'  or  breed  or  generation — of  nouns. 

To  the  three  regular  genders,  masculine  as  '  a  bull,' 
feminine  as  'a cow,'  and  neuter,  or  neither,  as  'a  chair,' 
may  be  added  a  fourth,  as  'an  eagle,'  he  or  she; 
this  fourth  class  is  called  epicene ;  which  ill«loddng 
Greek  word  simply  means  common.  It  is  manifest 
that  in  every  language  a  feminine  noun  substantive 
must,  if  it  have  any  quality  added  to  it  (that  is,  if 


accompanied  by  any  noun  adjective),  cause  that 
addition  to  be  feminine  also ;  such  agreement  being 
styled  a  concord:  and  though  in  English  ^which 
seldom  alters  the  terminations  or  ends  of  words)  the 
word  'fair,'  for  example,  looks  the  same  in  letters 
whether  applied  to  a  man  or  a  woman,  it  is  dear  that 
it  would  be  necessarily  masculine  in  the  first  instance, 
and  feminine  in  the  second ;  in  Latin,  the  one  would 
be  '  pulcher,'  the  other, '  pulchra ; '  in  Frendi,  *  beau ' 
or  '  bel '  would  change  to  '  belle.' 

But  let  us  come,  secondly,  to  the  principal  word  in 
eveiy  sentence,  without  which  it  cannot  cohere  or 
express  anything:  this  is  called  emphatically  the 
verb^  from  the  Latin  ^veibnm,'  a  word.  In  any 
sentence,  when  you  have  taken  away  the  nouns 
substantial  and  additional,  very  little  is  left  of  con- 
sequence except  the  verbs.  There  will  indeed  remain, 
thirdly,  the  adverbs,  or  words  added  to  the  word,  as 
'away,'  from  he  ran;  *  truly,'  'foolishly,'  'quickly,' 
etc,  such  adverbs  in  English  being  chiefly  an  adjec- 
tive with  the  termination  '  ly ; '  a  corrupted  form  of 
'like.'  Fourthly,  the  part  of  speech  called  a  Pro- 
noun is  a  word  used  instead  of  a  noun, — ^pio,'  for, 
'  nomine,'  a  name ;  as  he  or  him  for  Geoige^—- instead 
of  constant  nominal  repetition.  A  relative  pronotm 
is  one  of  those  little  substitutes  for  nouns  which 
refers  or  reiaies  to  something  spoken  of  before;  as 
every  man  who  lives;  all  thmgi^  which  exist,  etc.  A 
certain  class  of  pronouns  are  called  possessive^  and 
are  in  the  nature  of  adjectives,  as  my  hone,  where 
my  is  evidently  masculine  as  agreeing  with  horse; 
your  cows,  where  your  must  be  both  feminine  and 
plural,  to  agree  or  join  harmoniously  widi  the  word 
cows.  The  word  plural  will  catch  your  eye  or  ear  as 
requiring  explanation.  In  Englidi  (and  indeed  in  all 
languages  but  the  learned  ones,  which  make  a  special 
distinction  in  favour  of  two  only,  or  the  dual)  there 
are  only  two  numbers ;  namely  one,  -and  more  than 
one,  or  many.  The  first  is  called  singular,  firom  the 
Latin  '  singulus,'  meaning  one  or  separate ;  or  plural, 
from  the  Latin  'plus,'  meaning  more  than  one. 
There  are,  fifthly,  some  few  other  sorts  of  words — or 
parts  of  speech-Hsuch  as  these  :  interjections,  or  little 
words  or  phrases  (Greek  for  sentences)  thrown  in 
between;  'inter,'  between,  'jacta,'  thrown.  Also, 
copulatives,  joining  sentences  together,  as  and,  also, 
beside,  etc ;  with  which  may  be  classed  such  di^nc- 
tives  as  or,  but,  etc  Then  there  are  the  prepositions, 
or  little  words  placed  before  ('  pras,  posita ')  the  nouns ; 
and  these  are  of  special  use  in  English  as  the  only 
means  of  showing  the  sases  or  accidents  to  which  the 
noun  is  exposed :  as.  The  hare  was  shot  by  Peter  with 
a  gun :  I  am  going  to  London  for  some  books.  The 
word  '  parsing '  a  sentence,  as  used  by  grammarians, 
would  seem  to  be  derived  firom  taking  each  individual 
word  per  se^  by  itself,  4tnd  showing  its  nature  and 
use  in  the  formation  of  the  sentence  in  which  it  may 
be  standing;  another  derivation  may  be  'pars,'  a 
part,  or  '  partim,'  in  parts. 

As  to  the  classes  of  nouns ;  in  Englfah  and  tnost 
modern  languages,  the  names  of  things,  or  nouns 
substantive,  are  comprised  in  one  class,  and  not 
divided  into  what  claraical  grammarians  call  declen- 
sions or  steps.  But  in  Latin  and  Greek,  which  are 
tongues  of  a  more  regular  construction  than  ours, 
the  case  is  dilierent  Let  us  take  Latin  nouns  as  a 
subject  for  this  talk.  Most  people  ictt  probably 
ignorant  of  the  reason  why  the  Latins  made  ^ve, 
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classes,  or  declensions,  of  their  nouns  substantive*— 
neither  more  nor  fewer :  and  no  book  known  to  the 
writer  states  it;  but  it  is  always  pleasant  and  satis- 
factory to  discern  the  root,  or  reason,  for  a  fact  Take, 
then,  this  idea :  there  are  five  vowels,  or  open  vocal 
sounds,  a,  e,  i,  o,  u«  The  Latins  would  seem  to  have 
arranged  their  nouns  under  the  key-notes  of  these 
vowels,  changing  their  order  for  reasons  best  known 
to  themselves.  As  thus  :  A  is  the  genius  or  presiding 
•sound  of  the  first  shelf  or  declension,  whereon  the 
nouns  are  flung  in  bundles,  every  noun  in  it  and 
every  case  or  change  of  the  noun  being  full  of  the 
letter  a.  We  all  recollect  '  musa,'  *  fama,'  etc.  E  is 
the  guiding  letter  of  the  fifth  declension,  occurring 
similarly  in  every  case  of  those  nouns.  Look  at 
'facies,'  *spes,'  etc.  I  governs  the  third  class  of 
Latin  nouns,  occurring  in  three  at  least  of  the  cases 
both  singularly  and  plurally ;  and  here  let  us  remem- 
ber, that  in  the  oldest  Latin  poets,  as  Ennius,  and  in 
the  Greek  nouns  of  this  class,  such  terminations  as 
*  es '  were  anciently  written  '  eis.' 

\To  be  continued,) 

^ 


i&ecent  Snspettion  ^^uetrtions. 

\Th£  Editor  respectfully  solicits  contributio9ts  to  this  column. 
For  obvious  reasottSf  it  eannot  be  stated  in  which  district  the  ques^ 
Horn  Move  been  set.^ 

Arithmetic. 

STANDARD  I. 

(i)  Add  together  eight  hundred  and  six,  seven 
hundred  and  twenty,  fifty-four,  three  hundred  and 
seventy-one,  and  nine.     Ans.  i960. 

(2)  From  eight  hundred  and  ten,  take  ninety-three. 
Ans.  717. 

(3)  Write  out  the  six  times  table. 

Note, — ^The  following  words  were  given  as  an 
exercise  in  Dictation  : — 

sugar  hammer  field 

mflk  worm  lusefal 


STANDARD  II. 

(i)  Multiply  fifty  thousand  eight  hundred  and 
twenty-one,  by  two  hundred  and  forty-six.  Ans. 
12,501,966. 

(2)  Divide  seven  hundred  and  nine  thousand  five 
hundred  and  sixty-one,  by  six.     Ans.  118,260  +  1. 

(3)  Divide  ninety-one  thousand  four  hundred  and 
eight,  by  eight    Ans.  11,426. 

STANDARD  III. 

(i)  Divide  four  hundred  and  two  thousand  three 
hundred,  by  one  hundred  and  thirty-five.    Ans.  2980. 

(2)  Find  the  sum  of  four  thousand  and  ninety-two 
pounds  eighteen  shillings  and  fivepence,  and  four 
hundred  and  twenty-nine  pounds  seventeen  shillings 
and  eightpence.    Ans.  ;^4522,  i6s.  id. 

(3)  Subtract  forty-nine  pounds  sixteen  shillings  and 
twopence  halfpenny,  from  nine  thousand  four  hundred 
and  two*  pounds  eleven  shillings  and  eightpence 
farthing.     Ans.  ;^93S2,  153.  sjd. 

(4)  Write  in  figures  ninety  millions  and  eighty-one. 
Ans.  90,000,081. 


STANDARD  IV. 

(i)  Multiply  seven  hundred  and  sixty  pounds 
fourteen  shillings  and  tenpence  farthing,  by  one 
hundred  and  sixty-eight     Ans.  ;^i27,8o4,  15s.  6d. 

(2)  Divide  ninety-seven  thousand  four  hundred  and 
fif^-eight  pounds  five  shillings,  by  one  hundred  and 
fifty-two.     Ans.  ^^641,  3s.  5|d. +  120, 

(3)  Reduce  one  hundred  and  forty  thousand  five 
hundred  and  sixty  grains  to  pounds  (Troy).  Ans.  24 
lbs.  4  oz.  16  dwt.  16  grs. 

(4)  If  the  circumference  of  a  wheel  is  twelve  feet, 
how  many  times  will  it  turn  round  in  going  three 
miles  and  a  half?    Ans.  1540. 

STANDARD  V. 

(i)  Make  out  in  proper  form  and  settle  the  follow- 
ing provision  merchant's  account : — 17  J  lbs.  of  cheese 
at  8d.  per  lb. ;  14  lbs.  of  bacon  at  6^.  per  lb. ;  40  lbs. 
of  butter  at  is.  per  lb.;  20  lbs.  of  butter  at  8d.  per 
lb. ;  and  12^  lbs.  of  lard  at  6d.  per  lb. 

Ans.  on  8 
077 
200 

o  13     4 
063 


(2)  If  15  lbs.  cost  ;^2o,  what  will  one  ton  cost? 
Ans.  ;£2986,  13s.  4d. 

(3)  Find  the  value  of  14  yds.  3  qrs.  3  nls.  at  15s. 
6d.  per  yard     Ans.  ;^ii,  iis.  6Jd.i. 

(4)  How  many  yards  of  cloth  at  seven  shillings 
and  sixpence  a  yard  can  be  bought  for  a  hundred 
pounds  ?    Ans.  266§  yards. 


STANDARD  VI. 

(i)  Reduce   four    shillings  and  eightpence    half- 
penny to  the  decimal  of  a  sovereign.    Ans.  '235416. 
^2^  Simplify  (i  4  -  84)  ^  (3i  -h  2^).    Ans.  ^. 

(3)  How  many  days  would  120  bushels  of  com 
last  18  horses,  if  20  bushels  last  12  horses  10  days? 
Ans.  40  days. 

(4)  Divide  the  product  of  16*004  and  '004  by  2*08. 
Ans.  '030776  +  . 

Domestic  Economy. 

(i)  How  would  you  clean  a  floor? 
(2)  How  would  you  clean  furniture  and  fire-irons  ? 
(3;  State  the  best  mode  of  warming  and  ventilating 
a  house. 

(4)  Which  is  the  best  washing  day  ?  What  prepara- 
tions would  you  make  for  it  ? 

(5)  How  should  flannel  be  washed  ? 

Grammar. 

STANDARDS  IV.  AND  V. 

Parse  and  analyse,  *  The  birds  flew  away  to  warmer 
lands  in  winter.' 

STANDARD  VI. 

(i)  Parse  and  analyse,  *When  their  supply  of  food 
fails  them,  they  seek  warmer  climates.' 

(2)  Write  a  letter  to  a  friend  telling  him  how  you 
spent  last  Saturday. 


i8o 


THE  PRACTICAL  TEACHER. 


[June  i88i. 


RADISHES    AND    ONIONS. 


1st  Tkeble. 
2o  Treble. 


Ch^rfully. 


Words  by  George  Bennett. 
Music  by  T.  Crampton. 


Bas& 


z     We   are      off       to 
3.    *Tis  not      much    we 
3.     Here  s  a      lot        to 


Cov  -  ent       Gar     den, 
have    to         lay      out 
us        they      prof  -  fer. 


Tom     and     Kate     and       I. 
On        the      gar  -  den    store. 
Good    and     cheap,  you     see. 

h h K— znjg 


^ 


just  sa\'ed  ten  -  |jence  far  -  den^ 
last  us  half  the  day  out, 
close    now    with    the        of    -    fer, 


our      luck     we  '11     try ; 
But      we  '11   soon     get        more ; 
Then    to        sell       we're    free. 


^ 
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!^^ 
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f.  F. 


have 
It       won't 
Let     us 
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Ckterfully, 
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And      we      know    there  is  no  rea  •  son 

And    we  'U     ne    -    ver  mind  the  trou  -  bU», 

Then  we  '11    heed      not  wind  nor  wea  -  ther. 
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We  should  pinch  and  pine. 
Bet  -  ter  work  than  pkiy. 
If        we     on    -    ly       try. 
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THE  PRESIDENT  OF  THE  NATIONAL  UNION 
OF  ELEMENTARY  TEACHERS  FOR  1881. 

A  NECESSARY  effect  of  the  arrangements  and 
organization  of  the  N.U.E.T,  has  been  to 
bring  into  prominence,  year  by  year,  teachers  distin- 
guished among  their  fellows  for  their  personal  worth 
and  general  ability.  These  qualities,  when  combined 
with  energetic  action,  give  influence  in  any  sphere 
which  affords  opportunity  for  their  exercise.  Illustra- 
tions of  this  general  principle  are  especially  noticeable 
in  the  inception  and  working  out  of  new  schemes 
involving  widespread  interests,  affecting,  variously, 
different  and  diverse  classes  and  conditions  of  society, 
and  necessitating  complicated  details  of  organization 
and  effort.  Many^  as  was  meet,  contributed,  each 
one  according  to  his  several  ability,  much  or  little,  to 
the  corhmon  store  of  fact,  and  thought,  and  opinion 
which  set  forth  the  necessity,  and  gradually  showed 
the  practicability,  of  this  great  association  of  teachers. 
K  few  only,  as  was  inevitable,  brought  the  compre- 
hensiveness of  view,  the  practical  sagacity,  the 
prudence,  the  tact,  and  the  patient  vigorous  labour, 
so  to  bear  upon  the  gathered  materials  as  out  of 
them  to  construct  the  Union  and  to  carry  it  on  to 
its  present  development 

No  wise  man  would  expect  any  human  scheme  to 
reach  the  twelfth  year  of  its  existence  absolutely  free 
from  fault,  or  from  error  in  its  progress;  but  the 
Elementaiy  Day-school  Teachers  of  England  may 
be  congratulated  on  the  position  and  status  occupied 
by  their  National  Union  to-day,  and  may  well  be 
thankful  if  twelve  years  hence  it  shall  have  made 
a  corresponding  advance  in  number  and  in  influence, 
and  be  found  equally  well  adapted  to  the  altered 
conditions  which  National  Education  will  then  have 
assumed.  For  the  result  thus  far  achieved,  the  Union 
is  largely  indebted  to  the  skilful  and  self-denying 
efforts  of  the  small  company  of  teachers  who,  in 
1870,  first  established  the  Union,  and  to  their  co- 
workers and  successors  who  have  secured  its  present 
issue.    They  were  fortunate  in  the  admirable  selection, 

VOL.  I. 


made  by  the  Union,  of  their  first  paid  secretary, 
whose  singleness  of  purpose,  sagacity,  and  ability 
are  so  universally  and  deservedly  recognised.  And  the 
successive  Presidents  have,  on  the  whole,  done  honour 
to  their  choice.  The  responsibility  attaching  to  this 
office  is  not  inconsiderable.  During  the  sitting  of 
Conference,  public  attention  is,  year  by  year,  increas- 
ingly directed  to  the  words  and  acts  of  its  chief 
officer ;  during  the  year  of  his  presidency,  his  influence 
largely  sways  the  decisions  and  deeds  of  the  executive ; 
in  interviews  with  officers  of  the  Education  Depart- 
ment, or  Members  of  Parliament;  as  representative 
of  the  Union  at  meetings  of  other  educational  bodies ; 
and  in  various  other  ways,  much  depends  for  good 
or  harm,  to  the  interests  of  teachers,  and  the  higher 
and  more  important  interests  of  National  Education, 
on  the  wisdom  and  the  personal  character  of  the 
President. 

For  these  reasons  the  President  should  ever  be,  not 
only  one  whom  his  fellows  delight  to  honour  by  the 
office,  but  whose  qualifications  shall  enable  him  to 
bring  honour  to  the  oftice.  In  the  President  for  i88i, 
these  requirements  seem  to  be  combined  in  a  pre- 
eminent degree.  Mr.  John  R.  Langler,  B. A.,  F.R.G.S., 
is  a  practical  teacher  of  proved  ability  and  of  very 
varied  acquirements.  His  teaching  experience,  in 
what  is  sometimes  denominated  the  Primary  Educa* 
tion  of  the  country,  touches  the  two  extremes  of  the 
management  and  instruction  of  infant  schools  on 
the  one  hand,  and  the  work  of  tutor  in  the  advanced 
classes  of  a  Training  College  on  the  other,  ranging 
also  through  various  grades  and  degrees  of  classes 
between  these  extremes.  He  is  also  practically 
acquainted  with  the  methods  and  requirements  of 
Secondary  Education,  having  been  for  some  time 
junior  assistant  in  Sion  House  Academy,  Jersey, 
in  which  admirably-conducted  and  well-known  school 
he  had  been  previously  a  pupil 

Mr.  Langler  thus  possesses  that  essential  qualifica- 
tion to  a  just  and  comprehensive  view  of  the  work  of 
teaching,  and  the  life  of  a  teacher,  which  can  be 
acquired  in  no  other  way  than  by  actual  participation 
in  several  departments  and  conditions  of  both.  His 
preparation  for  the  work,  which  has  occupied  the 
greater  part  of  his  life,  was  varied  and  ample. 
Born  in  Devonshire  at  Brixham-on-Torbay,  in  1826, 
he  was  very  early  sent  to  school  at  Dartmouth, 
under  the  care  of  the  Rev.  J.  Greaves,  M.A.  At 
eleven  years  of  age  he  was  entered  as  pupil  at  Sion 
House  Academy,  Jersey,  as  already  mentioned.  The 
Principal  was  Mr.  E.  Neel,  and  the  late  Dr.  Kessen 
was  senior  tutor.  An  incidental  advantage  of  his 
residence  here  was  the  acquirement  of  an  accurate 
knowledge  of  the  French  language,  which  he  learned 
to  speak  with  great  facility.  While  assistant-master 
in  this  institution,  Mr.  Langler  was  offered  the  charge 
of  a  school  at  Gaspd  in  North  America,  where  French 
was  generally  spoken;  but  having  then  a  desire  to 
enter  on  missionary  work,  he  declined  the  invitation. 

At  this  time  the  Wesleyan  Education  Committee 
had  entered  upon  the  work  of  establishing*day  schools 
in  connection  with  their  community  In  various  parts 
of  England.  An  essential  part  of  the  system  was  the 
preparation  and  training  of  teachers.  As,  afler  due 
inquiry  and  consideration,  they  had  decided  upon 
the  adoption  of  the  '  Training  System '  of  education  as 
developed  by  Mr.  David  Stow  of  Glasgow,  the  young 
persons  selected  as  teachers  were  sent  for  training  to 
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the  Normal  College  established  in  that  city  by  Mr. 
Stow.  In  1844  Mr.  Langler  ofTeied  himself  for  this 
work,  was  accepted,  and  duly  entered  the  institution. 

At  that  time  the  Gla^ow  Training  College  was 
in  the  tenitb  of  its  fame.     Mr.  Stow,  in  the  prime  of 
his  enei^,  diffusing  among  the  students  his  own 
enthusiastic  love  of  teaching ;  Mr.  Hislop,  the  rector, 
vigorous,  accomplished,  of  rare  personal  influence  ; 
Mr.  Fraser  (afterwards  LL,D.),  an  able,  earnest,  and 
graceful  teacher;  Mr.  David  (^\i^\t,fadie princeps 
of  infant  teachers;  and  Mr.  W.  Sugden,  B.A.,  for  more 
than  thirty  years  the  highly- esteemed  head  master 
of  the  Westminster  Training  College — all  of  whom 
have  now  passed  from  amongst  us — were  then  earnestly 
and  happily  engaged  in  the  training  of  the  students. 
The  formative  influences  of  such  a  place  and  time 
were  great,  and  Mr, 
Langler  yielded  him- 
self up  to  them  with 
sympathetic     ardour. 
He    became    tho- 
roughly    versed     in 
the    principles    and 
roetbtxls      character- 
istic of  the  Glasgow 
Training  System,  and 
developed      especial 
skill  in  their  applica- 
tion.     This    led    to 
his    appointment    as 
master  of  the  in£ants' 
department    of    the 
Rusholme      Road 
School,   Manchester, 
in     1845 ;    and     in 
1850,  to  the  charge 
of  the  same  depart- 
ment of  the  practis- 
ing  schools   of  the 
Westminster     Train- 
ing  College.    These 
schools  were  designed 
on  the  model  of  those 
at  the  Glasgow  Nor- 
mal Seminary. 

Here  his  work  was 
most  congenial.    His 
ardent  desire  was  to 
have  the  best  infants' 
school  in  the  country ; 
and  his  loving  sym- 
pathy  for   the  little  '"""" '  "*"""«"?'•  ''i'  '"•  ' 
ones,  the  respect  he  won  from  their  parents,  his  unflag- 
ging zeal,  and  daily  conscientious  preparation,  coupled 
with  the  lofty  conception  he  had  formed  of  the  true 
nobility  of  the  teacher's  work,  certainly  contributed  in 
no  small  degree  to  the  attainment  of  that  end. 

For  a  short  time  he  was  the  master  of  the  Model 
School  Much  of  his  time  was  devoted  to  the 
instruction  of  the  students,  male  and  female,  who  first 
became  resident  at  Westminster,  in  1851.  He  took 
special  charge  of  the  classes  in  School  Management 
for  the  infants'  and  girls'  schools,  and  pave  instruction 
in  Arithmetic,  Geography,  and  French,  In  1856  he 
obtained,  on  his  first  examination,  a  Lectureship  in 
Geography,  of  the  value  of  ;^ioo  per  annum  (as 
proposed  by  the  Rev.  Canon  Moscley),  and  held  it 
until  the  advent  of  Mr.  Lowe's  famous  Code  of  1861, 


which  took  away  all  personal  payments.  On  obtain- 
ing the  Lectureship  he  became  a  Fellow  of  the  Royal 
Geographical  Society,  and  shortly  after,  he  graduated 
B.A.  at  the  London  University. 

At  a  date  long  prior  to  this,  however,  viz.  in  1848, 
Mr.  Langler  had  obtained  a  Government  Cerlilicate, 
having  sat  for  this  purpose  at  the  firat  examination 
accessible  to  Nonconformists,  under  the  Minutes  of 
Committee  of  the  Privy  Council  for  Education,  issued 
in  1846.  His  name  appeared  second  on  the  list  of 
successful  candidates,  Mr.  Crampton,  of  musical  fame, 
being  the  first 

As  the  work  of  the  College  became  fully  developed, 
Mr.  Langler  was  relieved  from  service  in  the  schools, 
and  his  time  was  devoted  entirely  to  the  work  of  tutor 
to  the  students.  His  varied  acquirements,  genial 
iition,  and   en- 


thusiasm in  teaching, 
made  him  a  great  and 
general  favourite  with 
his  pupils. 

For  a  quarter  of  a 
century  he  proved 
himself  a  '  faithful 
servant.'  Of  the  spirit 
in  which  that  work 
was  done,  and  of  the 
value  set  upon  it  by 
those  whose  high 
privilege  it  was  to  be 
mfluenced  by  it,  we 
can,  perhaps,  give  no 
better  idea  than  by 
culling  the  following 
extract  from  the  ad- 
dress which,  with 
several  valuable  pre- 
sents, was  given  to 
Mr.  Langler  in  1875 
by  the  students  then 
in  residence,  upon  his 
accepting  the  office  of 
lay  secretary  to  the 
Wesleyan  Education 
Committee :  '  We  de- 
sire to  express  the 
esteem  and  affection 
which  we  have  for 
you,  and  the  high 
regard  which  we  have 
ever  entertained  for 
itnaicapie    cmpany.  ^^^^   character    and 

work.  We  are  deeply  sensible  of  the  great  kindness 
and  aflabilily  which  always  characterized  your  dealings 
with  us,  and  grateful  for  the  lively  interest  which  you 
ever  took  in  our  welfare.  We  shall  always  cherish 
the  memory  of  our  connection  with  you  as  one  of  the 
brightest  recollections  of  our  college  life.' 

Mr.  Langler  is  the  author  of  the  following  excellent 
and  widely-circulated  school  publications;  Tfu  Pic- 
torial Geography  for  Young  Be^nturs,  Tht  Popular 
Astronomy,  and  Mathematical  Geography,  a  series  of 
Reading  Sheets,  Primer  and  Pint  Reading  Boot, 
Spelling  Books,  and  Table  Cards.  He  has  also  issued, 
in  conjunction  with  Mr.  Joseph  Hughes,  a  series  of 
Standard  Geographies,  though  the  greater  part  of  this 
work,  we  understand,  fell  upon  Mr.  Langler's  shoulders. 
For  the  compilation  of  all  these,  hw  exact  know- 
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ledge  and  long  experience  have  especially  qualified 
him. 

On  the  decease  of  the  late  William  Hughes,  Esq., 
the  well-known  geographer,  Mr.  Langler  was  appointed 
in  his  place  as  Examiner  in  Geography  to  the  College 
of  Preceptors.  He  is  the  departmental  secretary  for 
Training  Colleges,  and  thus  ex  officio  a  member  of 
the  Council  of  the  Education  Society.  He  succeeded 
Mr.  Thomas  Smith  as  chairman  of  the  Board  of 
Directors  of  the  Educational  Newspaper  Company. 

Mr.  Langler  has  been  a  member  of  the  Executive 
of  the  National  Union  of  Elementary  Teachers  since 
its  formation  in  1870.  In  this  capacity  he  has 
rendered  invaluable  service  to  the  profession.  His 
work  has  been  done  quietly  and  effectively.  He  has 
been  vice-chairman  of  the  Benevolent  Fund  since  its 
origin,  and  vice-chairman  of  the  National  Provident 
Society,  and  is  one  of  the  trustees  of  each  of  these 
funds.  He  is  also  a  member  of  the  Council  of  the 
Orphanage  and  Orphan  Fund. 

The  honour  conferred  upon  Mr.  Langler  by  his 
appointment  as  President  of  the  Union  is  well 
deserved.  While  resident  in  Manchester  more  than 
thirty  years  ago,  he  was  a  valued  member  of  the 
Manchester  and  Salford  Teachers'  Association.  He 
has  ever  shown  himself  anxious  to  advance  the  best 
interests  of  teachers,  devoting  time  and  energy 
unsparingly  to  promote  this  object.  We  believe  the 
welfare  of  the  Union  is  safe  in  his  hands,  if  professional 
ability,  knowledge  of  educational  processes  and 
needs,  high  moral  worth,  and  prudent  zeal  in  its 
service,  can  make  it  so.  And  we  heartily  wish  for  the 
National  Union  of  Elementary  Teachers,  and  its 
President,  a  year  of  peace  and  prosperity. 


'O' 


HcadAlasUr  oftlu  Wcsleyan  Training  Coileg^,  Westminster, 

MANY  thousands  of  our  readers  in  this  and 
other  lands  will  regret  to  hear  of  the  death 
of  Mr.  Sugden,  who  for  above  thirty  years  was  the 
head  master  of  the  Training  College  at  Westminster. 
We  have  a  mournful  pleasure  in  reproducing  Dr. 
Rigg's  address,  delivered  at  Battersea  on  the  loth 
May,  the  day  of  the  funeral.     He  said  : — 

My  dear  Friends, — We  sorrow  not  as  those  who  have  no  hope. 
This  is  a  mournful,  yet  it  is  a  triumphant  occasion ;  there  is  a  mist  of 
sorrow  that  dims  the  scene  and  the  prospect,  but  there  is  much 
nK>re  than  a  glimmer  of  glory  that  comes  through ;  there  is  a 
celestial  morning  that  is  breaking  through  the  mist,  there  is  the 
hope  and  the  assurance  of  a  blest  eternity.     It  is  not  my  duty  this 
morning  to  deliver  a  memorial  eulogy,  or  to  make  any  attempt  at 
funeral  eloquence.    There  is  no  eloquence  which  can  compare  with 
that  of  this  scene  as  I  look  around  me,  nothing  which  could  so 
touch,  nothing  which  could  so  deeply  move,  nothing  that  could  so 
blessedly  inspire  as  these  relics  before  us,  that  tell  of  a  noble  history, 
that  prophesy  a  blissful  eternity — a  completed  felicity  for  the  body, 
soul,  and  spirit  of  our  friend  departed.    But  it  is  my  duty  to  say 
that  we  are  gathered  here  this  morning  to  mourn  with  a  Christian 
mourning,  and  to  rejoice  with  a  Christian  hope  over  the  history  of 
one  who  was  no  common  man.    Mr.  Sugden  was  no  common  man  ; 
he  held,  in  relation  to  the  great  work  of  Christian  education  in  con- 
nection with  our  Church,  a  unique   position.     His  memory  is 
enshrined  in  very  many  hearts  and  souls — not  only  here,  where  he 
Uved ;  not  only  at  Westminster,  where  he  laboured  so  long  and 
laiihfully  ;  not  only  in  England  and  In  Scotland,  where  he  was 
never  forgotten,  having  once  ha  I  there  bis  place  of  abode  and  his 


sphere  of  influence,  but  throughout  tlie  whole  world  Mr.  Sugden 's 
memory  lives — nay,  it  may  not  be  known  there  yet  that  he  has  gone 
— ^but  his  memor}',  as  that  of  Mr.  Sugden  who  was  known  at  West- 
minster, lives  and  is  fragrant  in  every  continent.     I  have  met  with 
those  in  America  who  ha^'e  spoken  to  me  of  him  ;  in  South  Africa 
there  are  distinguished  teachers.  Christian  instructors,  who  were 
trained  tmder  him ;  in  Australia  there  are  several  of  that  class,  and 
there  is  one  there  especially— the  head  of  the  Prince  Alfred  College, 
Adelaide,  who  takes  scarcely  less  than  the  foremost  place  amongst 
the  teachers  of  that  hemisphere — ^who  was  one  of  the  favourite 
students  under  the  care  of  Mr.  Sugden  ;  and  in  the  isles  of  the  sea 
and  those  wonderful  mission  regions  there  are  teachers  who  have 
gone  out  to  work  amongst  the  natives  after  they  had  been  trained 
under  William  Sugden's  influence.    I  say,  then,  it  is  no  common 
man  whose  decease  has  brought  us  together  to-day.     For  wideness 
of  influence,  for  pure  unmingled  benefloence  of  influence,  there  are 
few  in  our  denomination  who  can  compare  with  him.     He  was  the 
son  of  a  laithful, .  hard-working  Methodist  minister,  a  native  of  the 
mountainous  region  of  the  West  Riding,  and  he  was  the  brother  of 
another  Methodist  preacher  who  is  greatly  beloved  and  esteemed. 
He  was  bom  in  the  year  18x9,  and  went,  I  think  in  iSaS,  to  the 
Woodhouse  Grove  School,  where  he  was  the  friend  of  Mr.  Frankland 
and  Mr.  Gregory  and  others  I  might  name,  and  where  he  was  well 
grounded  by  that  famous  master,  Mr.  Parker,  especially  in  Latin 
and  the  science  of  numbers.    When  he  was  fourteen  years  of  age 
he  went  to  Leeds  to  learn  the  business  of  a  dvil  engineer,  and  there, 
in  the  practical  workshops  belonging  to  the  great  engineering  works 
of  the  Fairtxdms,  he  obtained  a  mastery  of  mechanical  knowledge ; 
and  there,  also,  he  became  grounded  in  the  Christian  faith.   Many  of 
his  companions  in  these  workshops  were  unbelievers,  not  a  few  of 
them  disbelievers  in  anything  like  faith,  either  Christian  or  other ; 
and  amongst  them,  day  by  day,  and  year  after  year,  he  maintained 
his  integrity  as  a  believer  in  Christ  Jesus  and  as  a  Methodist. 
Doubtless  that  intercourse  somewhat  tried  the  temper  and  quality 
of  his  spiritual  understanding  at  times,  and  he  found  It  difficult  to 
hold  his  own ;  but  the  result  was  a  breadth  and  strength  and  depth 
of  religious  faith  and  conviction  such  as  comparatively  few  men 
ha^'e  possessed.    I  believe  it  was  the  late  George  Browne  Mac- 
donald,  one  of  our  eminent  ministers  stationed  at  Leeds  in  1842, 
who  found  William  Sugden  there,  a  young  engineer,  a  member  of 
society,  and  a  local  preacher,  and  he  thought  he  would  find  a  fitter 
field  if  he  were  transferred  to  the  Education  Department.    The 
consequence  was,  that  in  1842  or  1843  Mr.  Sugden  went  to  Glasgow, 
under  the  direction  of  the  Methodist  Education  Committee,  that 
he  might  there  be  trained  for  educational  work.     He  was  afterwards 
appointed  to  a  school  at  Holmfirth,  in  Yorkshire.    About  the  year 
1843  the  education  movement  in    the  Wesleyan  denomination — 
under  the  chief  direction  of  the  Rev.  John  Scott — commenced  ;  and 
in  con^quence  of  that,  Mr.  Sugden  was  sent  from  Holmfirth  to 
Glasgow  as  the  agent  of  the  Committee,  in  order  to  take  a  kind  of 
charge  and  guardianship  of  the  students  sent  there.     Mr.  David 
Stowe,  the  great  educationist,  found  in  Mr.  Sugden  a  congenial 
spirit,  and  made  a  place  for  him  in  his  own  practising  schools  at- 
tached to  the  Free  Church  Normal  Seminary  at  Glasgow.     In  1850 
Mr.  Sugden  left  Glasgow  for  Westminster,  where  he  entered  upon 
the  task  of  organizing  the  practising   schools.      He  returned  to 
Glasgow  for  a  fe>v  months  to  complete  his  studies  for  the  Univer- 
sity and  take  his  degree ;   he  returned  to  Westminster  at  Mid- 
summer 1851,  and  remained  there  to  the  end,  a  period  of  nearly 
thirty  years.    For  many  years  John  Scott,  as  principal,  and  William 
Sugden,  as  head  master,  worked  together — two  nobly-mated  men  ; 
and  it  is  not  too  much  to  say  that  a  great  deal  of  the  high  character 
and  bearing  of  the  College  and  those  who  have  been  trained  in  it 
has  been  due  to  the  character  and  influence  of  Mr.  Sugden.     He 
was  a  man  of  a  very  well  furnished  mind  :  there  were  very  fiew  de- 
partments of  study  that  he  had  not  made  his  own  ;  he  was  a  sound, 
sober,  accurate  thinker— a  stedfiist,  hard  student  all  his  days  ;  and 
doubtless  that  stedfastness  of  hard  study  till  late  at  night,  con- 
tinued to  the  very  end,  shortened  his  days.    But  what  an  amount  of 
work  has  been  put  into  that  life  of  sixty-one  years !    Mr.  Sugden's 
influence  always  struck  me  as  being  something  remarkable  :  he 
reminded  me  of  a  giant,  almost  in  his  bodily  appearance  ;  and  his 
strength  seemed  to  be  much  above  the  ordinary  standard,  but  his 
gentleness  was  that  of  a  woman,   and  his  simplicity  that  of  a 
child.    One  striking  feature  of  his  character  >>*as  the  quiet  supre- 
macy with  him  of  duty.    Of  ambition  he  seemed  to  have  none, 
unless  that  can  be  called  ambition,  to  do  all  that  belongs  to  a 
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man's  duty  in  life  as  well  as  it  is  possible  to  do  it,  and  equally 
whether  in  sight  of  others  or  not — in  that  respect  he  was  like  the 
great  commander  Wellington  :  duty  was  the  one  law  that  seemed 
continually  to  r^^te  and  animate  his  life.    He  was  not  in  any 
respect  a  demonstrative  man,  or  one  to  talk  much  about  religion, 
except  sometimes  in  perfect  privacy ;  but  he  nvas  a  man  whose  whole 
life  had  the  light  of  religion  always  on  its  fringes,  so  that  people 
saw  and  felt  that  the  life  of  religion  was  throughout  a  part  of  its 
very  web,  of  its  very  texture.   In  teaching  at  the  College,  his  accuracy, 
his  fulness  of  knowledge,  and  his  keen  and  living  interest  with 
regard  to  Scripture,  struck  the  students  with  whom  he  had  to  do.    I 
have  said  that  he  was  an  assiduous  worker  in  the  pathway  of  duty. 
He  was  a  devoted  toiler  for  our  College,    He  left  College  and  came 
home,  not  to  recreate,  but  to  go  into  his  room  with  his  papers,  and 
to  inform  himself  on  every  subject  which  in  his  position  he  might  be 
called  upon  to  understand.    There  were  very  few  works  on  physical 
science  with  which  he  was  not  well  acquainted.    There  were  few 
master  works,  indeed,  in  any  great  department  of  information  which 
he  had  not  carefully  read.    Such  woric,  however,  so  long  continued, 
could  not  but  tell  on  his  constitutional  strength.    For  some  time, 
those  who  were  associated  with  him  had  noticed  that  he  was 
gradually  failing  in  strength:    his  eyes  bad  become  peculiarly 
affected,  and  his  speaking  was  not  as  clear  as  it  bad  been  ;  in  fact, 
there  were  infirmities  coming  upon  him :  others  could  not  but  see 
it,  and  he  himself  knew  it  quite  well.    It  could  not  be  said  that 
death  at  an  early  age  surprised  him :  he  never  expected  long  life  ; 
his  father  died  at  the  age  of  sixty-one,  as  the  result  of  a  sudden 
stroke,  others  of  the  family  had  died  about  the  same  age,  and  he  has 
said  to  me  many  times  that  he  could  not  expect  to  live  to  be  mudi 
more  than  sixty  years  of  age.    Therefore,  when  there  came  that 
touch  which  disabled  him  last  Christmas,  he  took  it  as  a  token  that 
his  years  were  coming  to  a  close.    Those  who  were  present  on  tlie 
Friday  before  the  V'aledictory  Address  was  delivered  would  ne\*er 
foiget  the  spirit  and  love  of  Mr.  Sugden's  words  on  that  occasion, 
nor  his  wan  and  pale  look  as  he  uttered  them.    He  spoke  with  a 
little  more  efiiision  than  was  usual  with  him,  almost  as  though  he 
felt  that  he  might  not  have  another  such  opportunity  of  addressing 
an  assembly  of  students  about  to  leave  the  College.    On  the  follow- 
ing  Monday  night  he  became  unconscious  in  his  room  at  home,  and 
that  was  tlie  beginning  of  the  end.    Some  weeks  afterwards  be  went 
to  the  Isle  of  Wight,  and  returned  somewhat  better  not  yet  a  fort- 
night ago.   Last  Tuesday  he  came  to  the  College,  having  set  his  mind 
on  doing  a  little  work  again.    I  took  upon  myself  to  say  he  should 
not  take  the  reading  ;  but  I  consented  that  he  might  try  the  Latin. 
He  went  into  the  Collie,  said  a  few  words  to  some  of  the  students, 
and  then  went  home,  as  he  said,  to  prepare  for  the  morrow.    On 
the  following  day  he  went  out  into  the  park  with  Mrs.  Sugden,  was 
seized  with  palpitation,  and  walked  slowly  home.    The  heart  had 
done  its  work  ;  no  artificial  means  could  give  bock  the  vital  warmth 
or  force ;  he  moved  between  the  bed  and  the  easy-chair,  and  as  he 
reached  the  easy-chair  for  the  last  time,  he  threw  back  his  head,  and 
died  between  eight  and  nine  the  next  morning  (last  Thursday). 
William  Sugden  was  one  of  those  characters  with  the  remembrance 
of  whom  there  is  associated  no  single  thought  of  darkness  ;  his  was 
a  godly,  consecrated  life  of  unostentatious  service  as  always  in  the 
sight  of  the  Great  Taskmaster.    I  have  never  heard  of  anybody  who 
complained  of  any  word  of  his  that  has  rankled  or  left  any  bitter- 
ness or  sting  behind.    Those  who  belonged  to  him  may  thank  God 
in  this  hour  of  his  remo\-al  and  be  filled  with  consolation.    I  may 
be  pennitted  here  to  mention  what  was  said  to  ne  by  her  who  was 
— and  is — nearest  and  dearest  to  him.  that  in  the  thirty  years  of 
tlieir  married  life  she  had  not  only  ne\'er  known  him  say  a  harsh  or 
a  sharp  word,  but  not  e\'en  an  inconsiderate  word.    Let  us  glorify 
God  in  him,  and  thank  God  we  have  had  the  scr>'ices  of  such 
a  man.    At  Westminster,  in  particular,  he  has  been  like  a  sheet- 
anchor  all  these  years,  and  the  traditions  of  his  character  and 
influence  will  live  there  from  generation  to  generation.    We  have  here 
the  family  that  mourns,  but  I  doubt  not  before  long  the  God  of 
consolation  will  have  turned  this  sharp  deep  wound  into  a  well- 
spring  of  purest  comfort,  holiest  memories— a  blessing  to  them,  and 
all  belonging  to  them,  from  generation  to  generation*    My  dear 
friends,  death's  shafts  fly  thick ;  how  many  of  our  friends,  of  my 
best  and  dearest  friends,  have  gone,  those  about  my  own  age, 
during  the  past  eight  or  ten  years !    What  is  the  lesson  to  us  ? 
That  we  must  learn  to  look  upon  death  without  too  much  of 
sadness.    We  must  learn  to  regard  it  as  a  transition,  a  translation  ; 
we  must  believe  in  the  communion  of  saints,  not  only  as  respects 


this  life,  but  as  respects  the  life  to  come.  Eternity  must  be  a  more 
real  world  to  us  than  it  has  ever  been.  If  that  be  the  result  of 
these  frequent  bereavements,  these  heartrendings,  they  will  be 
blessed  indeed,  and  \i^  shall  not  only  be  able  to  look  forward  to 
our  own  change  with  perfect  tranquillity,  but  be  able  to  tmderstand 
better  the  blessed  meaning  of  the  grand  Christian  glow  of  hope  and 
joy  and  triumph  which  breathes  in  the  inimitable  hymns  which  it  is 
our  privilege  to  sing  on  these  occasions  ;  we  shall  learn  to 

'  Rcjoioe*  for  a  brodicr  deoeaied.* 
May  we  all  learn  this  lesson !  May  God  comfort  the  widow,  guide 
and  bless  the  fatherless ;  and  may  every  one  of  us  do  our  duty 
simply  and  humbly,  as  William  Sugden  did  ;  and  may  we  be,  like 
him,  ready  for  God's  ik^IU  at  any  moment  through  Jesus  Christ  our 
Lord! 
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Pupil  ^ta^tx'i  (S^xamination  ({Questions* 

APRIL    i88z.    * 

CANDIDATES. 

Three  hours  and  a  half  aU<nved, 
Arithmetic. 

MALES. 

1.  Find  the  cost  of  199  yds.  2  ft.  4  in.  at  ;f  i,  3s.  5id.  a  yard. 

2.  How  much  will  be  left  of  ^400,  alter  an  account  for 
303,296  OES.  at  ;f43,  I  IS.  8d.  a  ton  has  been  paid  out  of  it  ? 

3.  The  expense  of  keeping  6  horses  for  7  months  amounted 
to  /'tis,  4s.  3d.  Two  of  the  horses  were  then  sold ;  how  long 
were  the  remaining  horses  kept  for  ;f  123,  i6s.  lod.  ? 

4.  If  6  men  or  15  boys  can  do  a  piece  of  work  in  18  days,  in 
how  many  days  will  4  men  and  10  boys  together  do  it  ? 

FEMALES. 

1.  Make  out  the  following  bill : — 

s.  d, 

49}  stones  of  flour    at  2    8  per  stone. 

76^  lbs.      ,,  cheese  ,,0    8  per  lb. 
loij  „        „  butter  ,,17     *> 

2o|  „        ,,  tea      „  3    4     M 

384  „       „  coffee  „  I    5     >» 
177I  >f        .1  pork    ,,09     „ 

2.  Find  the  cost  of  48  cwt.  3  qrs.  3  lbs.  at  ^i|  173.  6d.  per 
cwt. 

3.  265408  at  £\Oy  14s.  74d.  each. 

4.  Find,  by  Practice,  the  worth  of  24510  rupees  at  is.  iijd. 
each. 

Grmmmar. 

1.  Point  out  and  parse  all  the  adverbs  and  adjectives  in  the 
following : — 

'  There  is  no  breeze  upon  the  fern. 
No  ripple  on  the  lake, 
The  small  birds  will  not  sing  aloud. 

The  springing  trout  lies  still, 
So  darkly  glooms  yon  hidden  cloud. 
That  swathes,  as  with  a  purple  shroud, 

Benledi*s  distant  hill.' 

2.  Show  how  verbs  may  be  classified  according  to  inflexion, 
that  is,  according  to  their  mode  of  forming  their  past  tense,  and 
give  one  or  two  examples  in  each  class. 

3.  Give  the  possessive  case  of  the  following  nouns : — Child, 
children,  prince,  princess,  John,  James. 

Geography. 

1.  What  is  the  nearest  seaport  to  your  home?  Trace,  in 
Mords,  a  coastine  voyage  from  it,  either  to  London,  Liverpool, 
€r  Bristol,  choosing  whichever  is  the  most  distant 

2.  Describe  minutely  the  basin  of  the  Yorkshire  Ouse. 
If  you  can,  draw  a  map  in  illustration. 

3.  Say  what  you  know  about  the  Scotch  and  Irish  Ukca, 

Composition. 

'  Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Petmuuiship. 

WritCy  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
£ur^/afy. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  J^ow, 
IVanvichf  tell  me^  is  Edward  your  true  king?  * 

Music 

A  quarter  of  an  hour  allaioedfor  this  paper, 

I.  Write  over  each  of  the  following  notes  its  pitch  name 
rC,  D,  Dot  Re^  or  other),  and  under  each  its  duration  name 
(crotchet,  quaver,  or  other) : — 

^^  ■      ,    I    £ 


i^ 


■JBL 


i 


i 


m 


^m. 


\ 


2.  Follow  each  of  these  notes  by  its  corresponding  rest:  — 


^^ 


^m 


3.  How  many  tones  and  semitones  are  found  in  a  major  scale, 
and  what  are  the  places  of  the  latter  ? 


I. 


ANSWERS— CANDIDA  TES. 
Arithmetic. 

MALES. 

L     s.   d. 


3    5iX9 
10 


II  14    4lX9 
10 


117    3    9 
105    9    4i 

10  10  iij 


I  ft.  6  in.  =  J  yd. 

9  M  =4  ^^  iS  ^"* 
I  If  =i  of  9  in. 


233    4    of  =  value  of  199  yds. 
II    8|  =      „      I  ft.  6  in. 
5  IOt<V=      „      9»n- 
7«=      >i       I  in. 


;f  234    2    3.^  =value  of  199  yds.  2  ft.  4  in. 


2. 


16 


\  4)303296  oz. 

i  4)75824 


7)18956 
28] 

(  4)2708 


lbs. 


4)677  qrs. 


20)169  cwt.  I  qr. 


8  tons  9  cwt.  I  qr.  at  ;f 43,  lis.  8d. 


£    A 
43  " 


d. 
8 
8 


5  cwt.  =i  ton 

4cwt.=|  ,, 

I  qr.    =  |\f  of  4  cwt. 


348  13    4  =  value  of  8  tons. 
10  17  II   =       „       5  cwt. 
8  14    4  =      „      4    ,. 
10  loJ=       ,,       I  qr. 


;f;368  16    5|= value  of  8  tons  9  cwt.  i  qr. 
LOO     o     o 


& 


^» 


.'.  remainder =jf  31    3    6|  Ans. 

'4  horses  :  6  horses ::  7  mos. 
£     s.   d,      £    s.   d. 
118    4    3  :  123  16  10 

20  20 


2364 
12 

28371 


2476 
12 


29722 

14861      3 
V^^h  X ^^72_2j<i^^44583=  „  ^os. 
"^nx  X  4  4053 

4053      X 

4«  6  men  can  do  i  J  boys*  work. 

I  man      „      2J         „ 
•*.  4  men      ,,      10         ,, 

So  the  question  now  reads : — *  If  6  men,  etc.  .  . 
many  days  will  8  men  do  it  ? ' 

8  men  :  6  men ::  18  days  113^  days.  Ans. 


ill  how 


I. 


FEMALES. 

s. 

d,                     £  s. 

d. 

49]  stones  at  2 

8  per  stone=  6  12 

0 

76J  lbs.      „  0 
»oi:     „        „  I 

8  per  lb.     =211 

0 

7      „         -  8    0 

3i 

20.     „        „  3 

4     ..         =37 

6 

38J    „  .     „  I 

5      m         =  2  14 

6i 

'77?   „       „  0 

9     If        =  6  13 

3^ 

/29i88Ans. 
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2. 


I  17    6 
6 

II    5    o 
8 


2  qrs.: 
I  qr.: 

2  lbs. 
lib. 


!cwt. 
of  2  qrs. 
T^of  I  qr. 
J  of  2  lbs. 


90    o 
18 


o     =  value  of  48  cwU 
9     =       „       2  qrs. 
44   =       ,,       I  qr. 
8a*g=       »•       2  lbs. 
43^=       ..       I  lb. 


>f 


/IQ'     9    iH= value  of  48  cwt  3  qrs.  3  lbs. 
265408    o    o 


10 


l05.  =  4of;fl 
4S.=|0f;fl 

6d.=f  of  4s. 
lid.=}of6d. 


2654080  o  0= value  of  265408  ^K  £\o. 

132704  o  0=   „   lOS. 

53081  12  0=   „   45. 

6635  4  0=   „   6d. 

1658  16  0=   „   i^d. 


/*  2848159  12  0= value  of  265408  at  ;f  10, 14s.  ijd. 

4*  £      s.    d. 

24510  o  o 

2s,^^<A£i   2451    o    o=^'aIueof  245ioat  2s. 
(Subtract)  Jd.=^of2s.'      51     i     3=      „      Jd. 

£  2399  18    9= value  of  245 1  oat  is.  ii}d. 

Grammar. 

1.  Adverbs  and  Adjectives. 
tio — adj.  of  quantity  qual.  breeze, 

no — adj.  of  quantity  qual.  ri/>p/£. 
sma//—zd},  of  quality  qual.  /n'rds. 
ii4ft — adv.  of  negation  modifying  tviil  sin^. 
aloud — adv.  of  manner  modifying  wiii  siti^, 
spnnging—zAy.  verbal,  qual.  trouL 
still — adv.  of  manner  modifying  lies. 
so — adv.  of  degree  modifying  darkly, 
darkly — adv.  of  manner  modifying  glooms, 
yoft — adj.  of  distinction  pointing  out  cloud, 
hidden— zAy  verbal,  qual.  cloud, 
purple — adj.  of  quality  qual.  shroud, 
distant — ^adj.  of  distinction  pointing  out  //;//. 

2.  Verbs  are  divided  into  two  great  classes  from  the  manner 
of  forming  their  past  tense. 

(i)  Verbs  which  form  the/fu/  tense  by  a  change  in  the  body  of 
the  word ;  as,  give,  gfsve;  shine^  shofte;  wrings  ivrung.  These 
are  called  strong,  and  sometimes  irregular  verbs. 

(2)  Verbs  which  form  the  past  tense  by  adding  d  («/)  or  /  to 
the  present ;  as,  turn,  turned;  leap,  leapt,  'ITiese  are  called  zveak, 
and  sometimes  regular  verbs. 


Child's. 

Children's. 

Prince's. 


Possessive  Case. 

Princess'*. 

John's. 

James's. 


Geography. 

I.  Starting  from  Portsmouth  (as  our  nearest  seaport)  we  may 
remark  that  it  is  the  first  naval  station  in  England.  Sailing 
through  Spithead — the  famous  roadstead — we  pass  Southampton, 
a  great  packet  station,  skirt  the  coast  of  the  Ish  of  lP7gh/,  which 
has  been  called  the  garden  of  England,  navigate  the  channel 
called  the  Solent,  and  observe  the  AeedUs,  the  termination  of  the 
Isle  of  Wight.  The  coast  now  curves  round  to  PooU  Harhottr, 
south  of  which  is  the  Isle  of  Purbeck  with  its  limestone  known 
as  Purbeck  marble.  After  passing  St,  Alban's  Head  we  reach 
Potiland  Bill,  with  excellent  building  stone,  and  as  we  describe 
the  curve  round  to  Start  Point,  we  meet  with  Lyme  Regis,  Torbay, 
Torquay,  Dartmouth,  and  reach  Plymouth,  noted  for  its  gigantic 
breakwater,  with  Eddystone  Lighthouse  to  the  south.  As  \vc 
continue  towards  Lizard  Point  we  note  Falmouth,  a  packet 
station,  and  Mount  Bay,  so  named  from  St,  MichcuVs  Mount 
situated  in  it.  Penzance,  noted  for  its  mild  climate,  lies  near 
Land  s  End,  Procee<ling  north-east,  we  round  Hartland  Point 
into  Bideford  Bay,  with  Lundy  Isle  on  our  left.  Continuing 
easterly  we  reach  Bristol,  the  fourth  seaport  of  England ;  then 


coasting  the  north  side  of  the  Bristol  Channel,  we  arrive  at 
Cardiff,  the  chief  mineral  port  of  South  Wales,  and  westwards 
we  visit  Swansea  on  Swansea  Bay,  Caermcurthen  Bay,  and  Pem^ 
broke  on  Milfoil  Haven,  one  of  the  finest  harbours  in  Britain. 
Passing  St.  Bride's  Bay  and  round  St.  David's  Head,  we  coast 
the  curving  line  of  Cardigan  Bay,  with  Cardigan,  Aberystwith^ 
Barmouth^  and  Harlech,  Doubling  the  peculiar  peninsula  of 
Caernarvon  we  come  to  Caeman*on  Bay,  and  enter  Menai 
Straits,  which  divides  the  Isle  of  Anglesea  from  the  mainland. 
We  cannot  but  note  the  suspension  and  tubular  bridges  which 
span  the  strait.  Bangor,  near  the  bridges,  has  beautiful  scenerv ;. 
and  farther  south  is  Caernarvon,  with  the  castle  in  which  the 
fiist  Prince  of  Wales  was  bom.  Rounding  Great  Ormes  Head 
we  pa<3  the  Mouth  of  the  Dee,  on  which  stands  Chester,  a  very 
interesting  town,  and  enter  the  Mersey,  on  which  stands  Liverpool, 
perhaps  the  first  port  in  the  world.  Opposite  this  city  is 
Birkenhead,  with  magnificent  docks. 

2.  The  Ouse  and  its  branches  water  the  plain  which  lies- 
between  the  Yorkshire  Moors  and  the  Pennine  Range.  Among^ 
the  moorlands  of  the  Pennines  rise  two  rivers,  the  Swale  and  the 
Ure,  eventually  uniting  to  form  the  Ouse,  which  continues  in  a 
south-easterly  direction,  and  receives  the  Nitld,  one  of  three 
rivers  coming  from  the  same  r^on  as  the  Parent  streams.  The 
other  two  are  the  IVharfe  and  the  Aire,  Thus  five  rivers  flow 
into  the  Ouse  on  the  right  bank,  and  these  rise  in  the  same 
district  of  the  Pennine  Range.  On  the  left  bank  the  river  receives 
only  one  stream,  the  Derwent,  rising  in  the  Yorkshire  Moors. 
The  seventh  tributary  of  the  Ouse  is  the  Don,  which,  coming 
from  its  source  in  the  southern  extremity  of  the  Pennine  Chain, 
flows  in  a  north-easterly  course  to  join  the  Ouse  nearly  at  the 
junctions  of  the  Aire  and  the  Derwent. 

3.  The  lakes  of  Scotland,  for  the  most  part,  are  gathered  into 
its  western  half,  where,  cooped  in  by  long  narrow  glens,  they 
take  almost  the  form  of  rivers,  being  generally  many  miles  in 
length  and  scarcely  one  in  breadth.  In  the  northern  Highlands 
north-west  of  Glenmore,  which  is  itself  occupied  by  a  cnain  of 
lochs,  the  lakes  are  ranged  in  almost  parallel  lines  from  Loch 
Shin  southwards.  But  the  most  beautiful  of  the  Scottish  lakes 
lie  in  the  west  of  the  shires  of  Inverness,  Argyle^  and  Perth, 
where  among  the  group  of  the  Grampian  Peaks  the  lakes  are 
ranged  similarly  to  the  Cumbrian  system  of  England,  namely 
radiating  outward  like  the  spokes  of  a  wheel. 

The  greater  number  of  the  Irish  lakes  extend  over  that  half 
of  the  island  which  lies  north-west  of  a  line  drawn  from  Belfast 
Lough  to  Kenmare  river.  In  this  respect  Ireland  resembles 
the  Highlands  of  Scotland  ;  but  the  Irish  lakes  differ  very  much 
from  those  of  Scotland  in  their  distribution  and  relation  to  each 
other,  for  instead  of  radiatmg  from  a  centre,  they  form  long 
chains  of  water  joined  to  one  another  by  connecting  rivers. 
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Crotchet.         Semibreve.        Semiquaver.        Minim.  Quaver. 


2. 


3.  Five  tones  and  two  semitones,   the  latter  being  found 
between  the  third  and  fourth,  and  seventh  and  eighth  notes. 


FIRST  YEAR. 
Pnpil  Teachera  at  end  of  First  Year. 

Three  hours  and  a  half  all ffiwd. 
Arithmetic. 


MALES. 


I.  Find  the  value  of 


(1  +  4+1+1)  X  (A  -  A) 


0f;fl-6. 


2XlOt 

2.  £^}\  is  charged  for  3*6  yards  of  velvet, — ^how  much  should 
I  have  left  of  >^50  after  paying  for  32*88  yards  of  the  same  sort  ? 

3.  I  receive  2*i  guineas  and^f  *4I($,  and  pay  from  this  amount 
1875  half-crowns  and  '3^7 142^  of  a  gumea.  What  vulgar 
fraction  o(vl£  have  I  still  in  hand  ? 

4.  A  grocer,  who  had  bought  a  small  chest  of  tea,  kept  f  ^ 
of  '94  of  it  for  himself,  and  sold  the  remainder  =  26*25  lbs. 
What  was  the  original  weight  of  tea  in  the  chest  ? 
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FEMALES. 

I.  A  person  owes  ;fi537,  3s.  4d.,  but  can  pay  only  jf96o, 
14s.  yd. ;  what  will  be  the  dividend,  and  how  much  shall  I 
receive  for  a  debt  of  ;f276y  lis.  6d.  ? 

X  A  field  of  16  acres  produces  440  bushels  of  wheat ;  how 
much  is  that  upon  every  22  sq.  yds.  ? 

3.  If  5  men  can  reap  a  field  whose  length  is  800  ft.  and 
breadth  700  in  3)  days  of  14  hours  each,  in  how  many  days  of 
12  hours  each  can  7  men  reap  a  field  whose  length  is  1800  ft. 
and  breadth  960? 

4.  If  15  men  eat  13  shillings  worth  of  bread  in  7  days,  when 
wheat  is  12  shillings  a  bushel,  what  should  be  the  price  so  that 
10  men  should  be  furnished  for  12^  days  at  the  same  cost  ? 

Gfammar. 

1.  '  Habits  early  engrafted  on  children— of  regular  attention, 
of  steady  application  to  what  they  are  about,  of  prompt  obedience 
to  the  directions  they  receive,  of  cleanliness,  order,  and  modest 
behaviour— <:annot  but  be  of  advantage  to  them  in  after  life, 
whatever  their  station  may  be.* — Whately's  Annotations  on 
Bacon, 

(a)  Point  out  and  parse  all  the  pronouns  and  prepositions  in 
the  above. 

(b)  What  is  a  defective  verb  ?  Give  examples  from  the  above, 
and  point  out  the  manner  in  which  such  verbs  are  used. 

2.  What  is  the  difference  between  prepositions  and  con- 
junctions? 

Geogxmphy. 

Answer  either  Q.  x  or  Q.  3,  not  both, 

T.  What  is  the  nearest  seaport  to  your  home?  Trace,  in 
words,  a  coasting  voyage  from  it  either  to  London,  Liverpool, 
or  Newcastle-on-Tyne,  choosing  whichever  of  the  three  is  the 
most  distant. 

2.  Draw  a  map  of  the  coast  from  the  head  of  the  Gulf  of 
Bothnia  to  the  north-eastern  comer  of  Russia  in  Europe. 

3.  Describe  fully,  as  to  children,  the  chief  objects  of  interest 
to  a  traveller  in  Switzerland. 

Histofy. 

1.  W^rite  down  the  names  and  dates  of  our  sovereigns  from 
Edward  the  Confessor  to  Henry  il. 

2.  Which  of  the  Plantagenet  kings  were  called  Lion-heart, 
I^ngshanks,  and  Crook-^ck?  Give  their  dates,  and  name 
their  immediate  predecessors. 

3.  A  list  of  English  sovereigns  from  Edward  iv.  to  Charles  i. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Burglary, 

Write,  in  small  hand,  as  a  specimen  of  copy -setting,  *  A^ow, 
Warwick^  tell  me,  is  Edxvard your  trite  king! 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Music 

A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Write  in  {a)  the  scale  of  D  {Re)^  and  in  (b)  the  scale  of 
Il>  (5>),  placing  a  sharp  or  a  flat  before  each  note  requiring 
one.     Mark  the  places  of  the  semitones. 


[$ 


1 


I 


2.  Place  its  third  over  (a),  its  fifth  over  (b),  its  fourth  over  ((), 
its  second  over  (d),  and  its  seventh  over  (e). 


(") 


(*) 


(<■) 


{</) 


W 


¥ 
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i 


i 


^^ 
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3.  How  many  minims  are  equal  (in  length)  to  one  semtbreve  ? 
How  many  crotchets  are  equal  (in  length)  to  one  minim  ? 
How    many  quavers    are    equal    (in   length)    to    a  dotted 
crotchet  ? 


I. 


AiySlVERS,-^FIRST  YEAR, 
Arithmetic 

MALES. 

^  35x7x9  _i 

12  X  60  X  196    64* 
And  ^  of  £1  •6=384d.  X  A=6d.  Ans. 

2.  3*6  yards  cost  £a\\\ 

.•.32-88  yarJs  cost  £^\\  X  ^^' 

3288  yards  cost  /Jg^jf ' 

32*88  yards  cost  £^2,  i6s.  3d. ; 
•.  we  have  (/so— ;f42,  i6s.  3d.),  or  ;f7,  3s.  9d.  remaining. 


3.  («) 


2i  gumeas=;f  ^-^Q-=;f2i 
'Ai^o{£i=£m=^     A 
Total  received,     £2 


ib)  1875  l»alf-crowns=;f V  Xk^£2^\^£2\\ 
•3^71426  of  21s.  =£^  X  '34  =  4=     ^\ 

Total  paid  away=;f2}f 

.*.  the  vulgar  fraction  of  ;f  i  remaining 

=(/:aP-2|.J)=^V.  Ans. 

4.  .9_  of  ■94=9X85__i 

^  136       ^^    136X90-16' 

.  • .    ?  of  whole  sa  26^  lbs. , 

16     105  X  16      -  „ 
or  26i  X  J  =    .•'^  J  -  =28  Ibi.  Ans. 


FEMALES. 


I.   {a) 


£      s.    d.     £    s.     d.    £ 
'537    3    4  •  960  14    7  ::  I  :  dividend. 
20  20 


30743 
12 


19214 

12 


=  I2S.  6d.   1st  An^. 


36892(xl.       230575d. 

20.S.X  23057s 
368920 

{p)  ;f276,  IIS.  6d.  at  I2S.  6d.  pcr;i'= 

£    ^'    d- 
276  II    6 


IOS.=i  of  ;fl 
2S.  6d.  =:^of  lOS. 


138    5    9  =dividcnd  at  los.  in  £, 
34  II     5i=         „  2s.  6d.  '\Vi£. 


2d  Ans.=jf  172  17    A—        f>  "s.  6d.  in  £. 

2.  Square  yards  in  16  acres =4840  X  16  ; 

22 
. •.  22  square  pnls  produce  440  bushels  X^j^Iq  w  \^ 


»» 


»» 


f  f 


ft 


44D  bushels  X  J.^ 
\  bushel.  Ans. 

800  feet  :  1800  feet  ::  3i  days, 
700  feet  :    960  feet, 

12  hrs.  :      I4hrs., 
7  men  :        5  men. 

7  days  X  5  X  14  X  960  X  1800 

2X7X12X700X    800    ^     ^  ' 

10  men  :  15  men::  12s. 
12^  days  :  7  days. 

10  X  49  ' 
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1.  (a)  GnunniAr. 

OH — ^prep.  connecting  children  with  tut  implied  by  engrafted, 
^^prep.  ,,         attention  with  habits, 

of—^xK^,  f,         applieation  with  habits, 

/<?— prep.  „  theU  (expressed  in  what)  with  applica- 

tion, 
about-^^rep,     „         which  (expressed  in  whal)  with  state  0/ 

being, 
of—prep,  „  obedience  with  habits, 

to — ^prep.  ,,         directions  with  obedience, 

^^prep.  ,,  cleanliness,orderfbehaviour,v>'iih  habits, 

of— prep,  ,,         advantage  with  the  state  of  being, 

to — prep.  „  them  with  advantage, 

//f —prep.  „  life  with  adiMuttage. 

what — rel.  pron.  (equivalent  to  that  which).     That,  obj.  case 

gov.  by  to;  which,  obj.  case  gov.  by  about, 
they — pron.  personal,  3d  person  plu.  com.  gender,  nominative 

case,  subj.  oiare. 
they — (same  as  above)  subj.  of  receive, 
them — pron.  personal,  3d  pers.  plu.  com.  gen.  obj.  case,  gov. 

hjto, 
their — pronom.  possessive  adjective = possess,  oi  they, 
whatever — ^indefinite  adj.  pronoun,  neut.  nom.  case,  subj.  of 

9nay  be, 

(b)  A  defective  verb  is  one  which  wants  some  of  its  parts. 
The  defective  verbs  in  the  given  passage  are  can  and  may. 
They  are  used  as  auxiliaries  to  other  verbs,  the  verb  following 
them  being  in  the  infinitive  mood,  with  the  sign  to  omitted. 
The  full  expression  in  the  passage  is  cannot  but  (to)  be,  whatever 
their  station  may  (to)  be, 

2.  Prepositions  sustain  towards  single  words  the  same  rela- 
tion which  conjunctions  sustain  towards  sentences.  The  word 
governed  by  the  preposition  always  forms  a  phrase  equivalent  to 
an  adverb,  or  a  qualifying  phrase  eouivalent  to  an  adjective. 
With  the  conjunction,  such  a  modifying  or  qualifying  phrase 
could  not  be  made. 

Geography. 

I.  See  sanu  question  answered  ufuUr  Candidates  in  this 
number  of  the  Magazine, 

3.  Chief  Objects  of  Interest  in  Switzerland. 

(i)  Mountains  and  Valleys. —  Switzerland  is  altogether  a 
mountainous  country,  two-thirds  of  its  surface  consisting  of  lofty 
mountain  chains  and  Alpine  valleys.  The  remainder  is  a  high 
plain,  elevated  about  thirteen  hundred  feet  above  the  level  of 
the  sea.  AH  the  higher  ranges  of  the  Alps  rise  above  the  snow- 
line, and  the  immense  quantities  of  snow  collected  on  their 
summits  are  being  continually  dashed  down  their  sides  into  the 
valleys  below,  where  they  often  cause  great  devastation,  sweeping 
trees  and  rocks  before  them,  turning  the  courses  of  streams,  and 
burying  whole  villages  with  all  their  inhabitants.  These  falls 
of  snow  are  called  cevalanches,  the  distant  noise  of  which  is 
heard  like  the  rolling  of  thunder,  and  warns  the  villagers  of 
their  approach.  Sometimes  tand-slips  occur,  when  large  masses 
of  eartn  and  rocks  are  torn  from  the  mountain-sides  and  dashed 
into  the  valleys. 

(2)  -^itwj.— The  numerous  mountain-torrents  of  Switzerland 
form  cataracts,  and  many  of  these  are  famed  for  their  beauty. 
One  of  the  most  celebrated  is  that  called  the  Staubbcuh,  on  a 
branch  of  the  Aar,  which  is  800  feet  high,  and  prolnbly 
the  loftiest  cascade  in  Europe.  The  falls  of  the  Rhine  below 
Schaffhausen  are  also  much  celebrated. 

(3)  Animals. — Among  native  animals,  the  ibex  and  the  chamois 
are  the  most  characteristic  The  Alpine  marmot,  too,  is  very 
interesting,  forming  amonc  the  mountains  families  which  burrow 
underground  and  spend  the  winter  in  a  state  of  lethargy.  Of 
domestic  quadrupeds,  every  one  has  heard  of  the  famous  breed 
of  Alpine  spaniels  kept  by  the  monks  of  St.  Bernard,  which 
display  such  wonderful  sagacity  in  rescuing  travellers  from  the 
snow.  The  convent  of  St.  Bernard,  situated  7963  feet  above 
the  sea,  is  near  the  summit  of  the  mountain  pass,  and  in  a 
region  where  numerous  avalanches  occur.  These  dogs  are 
trained  to  seek  travellers  who  may  have  lost  their  way,  being 
furnished  with  a  Ixisket  of  provisions  fastened  round  the  neck. 
Many  stories  have  l)een  written  about  these  dogs. 

(4)  People. — ^As  the  soil  seems  by  nature  designed  for  feeding 
cattle,  the  cows,  goats,  and  sheep  are  the  wealth  of  the  Swiss 
farmer.  In  summer  the  cattle  go  to  the  mountains  for  pasture, 
when  the  herdsmen  live  in  rude  huts  or  chalets,  where  cheese 
and  butter  are  made.  In  winter  the  cattle  return  to  the  lower 
grounds.  The  making  of  watches,  musical  boxes,  and  jewellery 
ts  an  especial  characteristic  of  the  Swiss.     Education  is  in  a 


very  advanced  state,  elementary  instruction  being  spread  among 
all  classes,  and  their  methods  of  teaching  have  furnished  models 
for  imitation  in  all  parts  of  Europe. 


Histoiy. 


A.D. 


I. 


Edward  the  Confessor  b^an  to  reign  1042 

Harold  II.                               „  1066 

William  the  Conqueror         „  1066 

William  Rufus                       „  1087 

Henry  L                               ti  '^oo 

.Stephen                                 „  "35 

Henry  II.                               »  "54 

2.  Richard  I.  (Lion-heart)  began  to  reign  1189  a.d.  ;  was 
succeeded  by  John. 

Edward  I.  (Longshanks)  began  to  reign  1272  A.D. ;  was 
succeeded  by  Edward  11. 

Richard  III.  (Crook-back)  began  to  reign  1483  A.D. ;  was 
succeeded  by  Henry  vii. 

A.D. 

3.  Edward  iv.  began  to  reign  1461 
Edward  v.  „  1483 
Richard  iii.  „  1483 
Henry  VII.  ,,  1485 
Henry  viii.  „  1509 
Edward  VI.  „  1547 
Mary  „  ISS3 
Elizabeth  „  155^ 
James  i.  „  1603 
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Charles  f. 


»» 


1625 


I.  (a) 


Music. 

Kb) 


^^^ 


■S?_g  IL^L;^ 


m 


•3SL 


brj  ^  ^ 


m 


{«) 


(*) 


w 


(rf) 


i 


s 


3a: 


-cr 


r 


I 


dS: 


3.  Two. 
Two. 
Three. 


SECOND  YEAR. 

Pupa  Teachen  at  end  of  Second  Year. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  At  what  rate  per  cent  per  annum  will  the  simple  interest 
on  jCio43,  15s.  amount  to  ;f  121,  iSs.  5^.  in  2iV  years? 

2.  What  sum  lent  for  12$  days  at  6f  per  cent  per  annum  will 
give  ;^io,  9s.  3id.  interest  ? 

3.  Share  £iSO  among  A,  B,  C,  D,  so  that  A  may  have  ii^ 
per  cent  of  it,  B  5  J  per  cent  of  it,  C  33^^  per  cent  of  it,  and 
D  the  renuunder  of  the  money.  How  much  will  each  receive, 
and  what  percentage  of  the  wnole  will  fall  to  D  ? 

4.  Find  the  difference  between  the  simple  and  compound 
interest  on  /360  for  3  years  at  5  per  cent  per  annum. 

FEMALES. 

1.  Reducetheexprcssion^2J-f— —  ^g  of  i)  X  *J  to  Its 

simplest  form. 

2.  What  number  added  to  J  of  (i+i— 1^  +  4>  makes  3I ; 
and  what  number  divided  by  |  of  ^  of  |  will  give  |^? 

3.  After  taking  from  a  hag  |  of  my  money,  I  find  that  f  of 
what  is  then  left  amounts  to  7s.  6d. ;  what  money  was  there  in 
the  bag  at  first  ? 

4.  What  part  of  ^  of  a  ton  is  2^  of  i^  of  ^  of  a  cwt.  ? 

Grammar. 

I.  *  Men  were  meant  to  fill  the  earth  and  to  conquer  it,  as  they 
are  doing  at  this  day.  They  were  meant  to  become  hardy  and 
industrious,  to  be  forced  to  use  their  hands  and  their  heads  to 
the  utmost  stretch,  to  call  out  into  practice  all  the  powers  which 
lay  ready  in  them.* 

(a)  Point  out  the  extensions  of  the  predicate  that  occur  in  the 
above  passage. 
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iff)  Point  out  and  parse  all  the  participles  and  verbs  in  the 
infinitive  mood  that  occur  in  the  above,  and  show  in  what 
important  respect  they  differ  from  finite  verbs. 

(r)  What  kind  of  sentence  is  that  in  the  above,  which  is 
joined  to  the  principal  sentence  by  the  conjunction  '  as  *  ?  Give 
other  examples  of  like  sentences. 

Geography. 
Answer  either  Question  I  or  Question  2,  not  both, 

1.  Give  notes  of  a  lesson  on  'The  chief  objects  of  interest  to 
a  traveller  in  Switzerland.' 

2.  Describe  fully  the  physical  features  and  general  character 
of  Natal,  New  Zealand,  I^buan,  Hong  Kong,  Mauritius,  and 
^'t.  Helena. 

3.  Draw  a  full  map  of  the  Bay  of  Bengal. 

SECOND  PAPER. 
On:  hour  allowed  for  Females^  tivo  cutd  a  lidlffor  Males, 

History. 

1.  How  was  the  Witena-gem6t  composed  ?  and  what  were  its 
powers? 

2.  Give  the  names  of  Henry  the  Second's  wife  and  sons,  and 
their  conduct  towards  him. 

3.  Who  was  the  Queen  of  EdiK'ard  IV.  ?  Mention  the  names, 
titles,  and  fate  of  her  sons. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Burj^lary. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *  Nottr, 
IVarwiek^  tell  me^  is  Edward  your  true  kin^  f 

Composition. 

Write  full  notes  of  a  lesson  on  ClouM  and  thsir  uses, 

Euclid. 

[All  generally- understood  abbreviations  for  words  may  be 
used,  but  no  symbols  of  operation,  such  as  — ,  -f-,  X»  are 
admissible.] 

1.  Define  platie  angle,  circle,  rhombus,  axiom.  When  are 
two  magnitudes  said  to  be  equal  to  one  another? 

2.  From  the  greater  of  two  given  straight  lines  to  cut  off  a 
part  equal  to  the  less. 

What  are  the  data  and  what  are  the  guasita  in  this  problem? 

3.  If  two  straight  lines  cut  one  another,  the  vertical  or 
opposite  angles  shall  be  equaL 

^itate,  and  work  out,  the  corollaries. 

Music. 
A  quarter  of  an  hour  allowed  for  this  paper, 
I.  Write,  under  each  of  the  following,  the  name  and  quality 


(major,  perfect,  or  other)  of  the  interval  it  forms  : — 


%sc- 


i 


— «»  — 


B       e^^a^^zJ 


2.  Divide  (by  bars)  the  notes  in  (a)  into  measures  of  common 
time ;  those  in  {b)  into  measures  of  triple. 


P 


X=t 


:(= 


m    p> 


:t=t 


X=X- 


T=z: 


^ 


\i  *j  1 — = — \ — 1 — ) 1 — \ — p — J H 

Kw)  it  J — c — «i — J — J     — J — J — ^ — sJ  • — II 

3.  Write  ia  (u)  the  signature  of  G  (Sot),  in  (£)  that  of  F  (Fa), 
in  (<-)  that  of  D  (^«),  and  in  (d)  that  of  Kr  (Se). 

[a)  (*)  (<:)  (rf) 


W 


I 


I 


I 


I 


ANSWERS,— SECOND  YEAR, 
Arithmetic 

MALES. 

I.  Interest  on  £,\o\>\  for  2,^  yrs.  =  ;f  121,  15s.  5d.  =29225d. ; 

100X4X12 


;flOO 


ft 


f  » 


I  yr.       =  29225d.  X    4,75  x"^    ; 

=  X344d. ; 
=  /5i  Ans. 


»»     »» 
»»      >» 


2. 

ffi\  would  be  gained  in  365  days  by  ;^ioo ; 

>f  »i  »♦       »»    II  A***'^       c88o  125* 

i,e,  ;f49S,  1 6s.  8d.  Ans. 

3.  £    s,   d, 

I H  p.  c  of  j^iso  =  tgg  of  ;f  150  =  16  13    4  A's  share, 


Sf        II  II      "^  'Too 

335        »»  >»      ^^  aoo 


II 
II 


=   8    6    8  B^ 


=  50    o    o  C*s 
D's  share  is  therefore  ;f  75,  or  56  per  cent  of  the  whole. 

3  X  S 
4.  (fl)  Simple  interest  =  jf  360  X  -^  =  ;tS4- 

(3)  Compound  interest  is  found  below  :— 
5  per  cent,  per  annum  =  ^  of  principal. 

£    s,    d,^ 

360    o    o    principal  for  1st  year. 
18    o    o    mterest 


i> 


II 


378    o    o    principal  for  2d  year. 
iS  18    o    mterest 


II 


396  18    o    principal  for  3d  year. 
19  16  lof  interest 


II 


416  14  10}  amount  for  3d  year. 

360  o  o    principal  at  beginning. 

56  14  lof  compound  interest. 

54  o  o    simple 


II 


Ans.    £^  14  lo^  difference  required. 

FEMALES. 

1.  The  next  form  of  the  expression  is 

/'iP    .    iL_IO\         7 
V2I^21        63/^^4 

_  30  +J2  —2?  v?^-^^^-- 

63'  ^4~63X4"9 

2.  (a)  Tlie  next  form  of  the  expression  is 

'3_3../'S  +  9— 'g  +  5\ 
4       4'^\  45  / 


=  r.  Ans. 


45 
4X45       4       60 


13      3  X  17 
4 


195  —  17  29  ,^ 
y-  =  2  — .  Ans. 
00  30 


<^>^xr'^^s 


64 


3I5X4X6X8-'94S' 


Ans. 


3.  By  taking  away  i  there  remains  }. 

Now  I  of  i  =  7s.  6d., 
or  ^  =  7s.  6d. ; 
•*.  the  whole  must  be  15s.  Ans. 

2 1  of  1}  of  I  cwt.  _  ^XfXjcwt. 
^  I  ton  6 1  cwt. 

8X4X1X3        8       .. 
-3X3X7X20"  105-  '^"'' 

GrftmmAT. 

I.  (fl)  The  extensions  of  the  predicate  are: — (i)  to  fill  the 
earth  {as  they  are  doing  at  this  day) ;  (2)  to  conquer  it,  as  they 
are  doing  at  this  day  ;  (3)  to  become  hardy  emd  industrums  ;  (4) 
to  be  forced  to  use  their  hands  and  their  heads  to  the  utmost 
stretch  ;  (5)  to  call  out  into  practice  all  the  powers  which  lay 
ready  in  them, 

(b)  meant — trans,  verb,  complete  part,  strong  conj.  {mean, 

meant,  meant),  agreeing  with  mett, 
to  fill — trans,  verb,  infinitive  mood,  pres.  indef.  tense, 

weak  conj.  gov.  by  meant, 
to  conquer — trans,  verb,  infin.  mood,  pres.  indef.  tense, 

weak  conj.  gov.  by  meattt, 
doing — verb,  incomplete  part,  strong  conj.  {do,  did,  done), 

agreeing  vrith  they. 
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meant — trans,  verb,  complete  part,  strong  conj.  (nuan, 

nuafitf  mtant),  agreeing  with  men. 
toheeome — intrans.  verb,  infin.  mood,  pros,  indef.  tense, 

strong  conj.  {become,  became^  become),  gov.  by  meant, 
to  be — ^verb,  incomplete,  infin.  mood,  pres.  indef.  tense, 

conj.  aw,  VMS,  teen,  gov.  by  meant, 
forced — trans,  verl),  complete  part,  weak  conj.  agreeing 

with  they, 
to  use — trans,  verb,  infin.  mood,  pres.  indef.  tense,  weak 

conj.  gov.  hy  forced, 
to  call  out — compound  trans,   verb,  infin.  mood,  pres. 

indef.  tense,  weak  conj.  gov.  by  meant. 

The  infinitive  mood  differs  from  the  Jinite  verb  in  making  no 
statement  whatever,  but  simply  setting  before  the  mind  the 
notion  expressed  by  the  verb. 

(f)  The  sentence  beginning  with  'as'  is  a  subordinate  adver^ 
bial  sentence.  Other  sentences  are  : — Do  as  you  are  bid.  Come 
when  he  tells  you.    He  went  away  while  you  xvere  speaking. 

Geography. 

1.  See  same  question  fully  answered  under  First  Year  in  this 
number  of  Magazine, 

2,  Natal, — The  country  rises  in  three  terraces  towards  the 
mountains.  The  first  lies  along  the  shore,  is  highly  fertile,  and 
is  tropical  in  climate  and  vegetation.  The  second  rises  800  feet 
high ;  and  the  third  is  divided  into  (i)  Midlands,  yielding  the 
produce  of  South  Europe  ;  and  (2)  Uplands,  which  portion  has 
a  climate  and  productions  very  similar  to  our  own.  The  Draken* 
berg  Mountaifts  are  the  chief.  The  rivers  are  numerous,  but 
none  of  them  navigable  to  any  extent.  The  largest  is  the 
Tugela,  which,  with  its  tributary  the  Buffalo,  forms  the  northern 
boundary. 

NrM  Zealand, — ^The  coast-line  of  North  Island  is  remarkable 
for  the  very  numerous  inlets  it  contains.  South  Island  is  but 
little  indented  except  at  its  northern  end.  New  Zealand  may 
l>e  called  a  wooded  highland  country,  clothed  with  a  luxuriance 
of  vegetation.  The  centre  of  North  Island  is  occupied  by  broad 
and  lofty  mountains,  which  send  off  spurs  to  the  sea-coast. 
South  Island  is  traversed  its  entire  length  by  a  mountain  range, 
which  runs  nearer  the  western  than  the  eastern  coast.  North 
Island  is  very  volcanic  in  character,  and  three  distinct  lines  of 
craters  occur  in  it.  There  are  numerous  rivers,  but  these  are 
for  the  most  part  small.  One  of  the  most  striking  features  of 
the  colony  is  the  abundance  of  water  and  water-power.  The 
river  valleys,  at  first  narrow  and  confined,  open  out,  as  the  rivers 
approach  the  sea,  into  broad  fertile  districts. 

Labuan, — This  island  is  well  supplied  with  water,  has  a  good 
harbour  at  Victoria,  and  abounds  in  excellent  coal.  Edible 
birds'-nests,  a  luxury  of  the  Chinese,  are  exported  from  this 
island. 

Hong  Kong, — ^This  island  consists  of  barren  granite  rocks, 
rising  to  a  height  of  one  or  two  thousand  feet.  Water  is  abun- 
dant, and  the  climate,  though  warm,  is  considered  healthy.  Its 
capital,  Victoria,  stands  on  a  splendid  harbour. 

Mauritius, — This  is  an  oval-shaped  island,  evidently  of  vol- 
canic origin.  The  interior  contains  numerous  hills  and  moun- 
tains, mostly  occurring  as  short  isolated  ridges.  Fertile  plains 
and  valleys  are  abundant,  watered  by  streams  which  become 
periodically  dry.  The  climate,  though  damp,  is  healthy,  but 
the  island  is  exposed  at  times  to  most  terrific  hurricanes,  which 
do  great  damage. 

St,  Helena, — This  small  island  forms  towards  the  sea  a  wall 
of  precipitous  cliffs,  intersected  by  chasms  which  open  into 
narrow  valleys,  leading  up  to  the  table-land  in  the  centre.  The 
climate  is  one  of  the  healthiest  within  the  tropics.  It  is  not  too 
warm,  as  there  is  always  a  good  breeze,  the  island  lying  in  the 
strength  of  the  south-east  trade-wind. 

History. 

1.  By  right  every  freeman  was  a  member  of  the  Witena-gemot, 
or  assembly  of  the  wise.  Latterly,  when  the  kingdom  grew  in 
extent,  it  was  attended  only  by  the  Ealdormcn,  who  were  some- 
thing like  viceroys.  The  powers  of  the  Witan  were  lar^e.  It 
could  elect  or  depose  the  king,  it  dealt  with  higher  justice, 
imposed  taxes,  made  laws,  concluded  treaties  or  declared  war, 
disposed  of  the  public  lands,  and  appointed  the  great  officers 
of  state. 

2.  Henry  11.  married  Eleanor,  the  divorced  queen  of  Louis 
vif.  of  France,  and  his  sons  were  Henry,  Richard,  Geoffrey, 
and  John,  who,  urged  on  by  their  mother,  rebelled  against  their 
father  to  dethrone  him. 

3.  The  queen  of   Edward  iv.   M-as   Elizabeth   Woodville, 


daughter  of  Lord  Rivers,  and  widow  of  Sir  John  Grey.  Her 
sons  were  Edward  v.  and  Richard,  Duke  of  York.  They  were 
murdered  in  the  Tower,  it  was  said,  by  the  orders  of  their  uncle, 
Richard  ill.,  who  had  usurped  the  crown. 

Composition. 

Notes  of  a  Lesson  on  Clouds. 

Evaporation, — From  every  exposed  piece  of  water  warmed 
by  the  sun  there  is  rising  an  mvbible  watery  vapour,  slowly  and 
quietly,  into  the  atmosphere.  This  process  called  ezniporation. 
Call  attention  to  the  boiling  of  water,  and  steam  issuing  fron» 
spout  of  a  kettle,  steam  invisible  close  to  spout. 

Condensation, — So  long  as  vapour  remains  heated  it  is  invisible ; 
whenever  laden  air  becomes  sufficiently  cooled,  its  burden  of 
moisture  makes  its  appearance  as  a  cloud.  Call  attention  to 
clouds  of  steam  from  spout  of  kettle  or  from  funnel  of  engine. 

Rain. — If  the  cooling  (or  condensation,  as  it  is  call^)  con- 
tinues, the  cloud  descends  in  the  form  of  rain.  Call  attention 
to  fogs,  which  are  clouds  close  to  the  ground — hail — snow. 

Forms  of  Clouds, — White  and  fleecy,  sometimes  curled  like 
feathers ;  these  very  far  up.  Dense  and  heaped  up ;  again 
extending  in  continuous  sheets.  Sometimes  clouds  of  different 
forms  intermingle.  Call  attention  to  appearance  of  clouds  while 
giving  lesson. 

Uses  of  Clottds, — No  clouds  no  rain.  Call  attention  to  deserts  ; 
scarcity  of  water;  the  value  of  rain  in  some  parts  of  India  and 
Africa ;  effects  of  drought ;  the  cool  screen  that  clouds  make  in 
summer  for  tender  plants  which  the  sun  might  shrivel  up  ;  the 
pleasure  to  be  got  from  watching  their  shapes.  Clouds  ma>'  be 
studied  to  get  a  knowledge  of  probable  weather. 

Euclid. 

1.  K  plane  angle  is  the  inclination  of  two  lines  to  each  other 
in  a  plane,  which  meet  together,  but  are  not  in  the  same 
direction. 

A  circle  is  a  plane  figure  contained  by  one  line  which  is  called 
the  circumference,  and  is  such  that  all  straight  lines  dra^n  from 
a  certain  point  (called  the  centre)  within  the  figure  to  the 
circumference  are  equal  to  one  another. 

A  rhombus  is  a  four-sided  figure  which  has  all  its  sides  equals 
but  its  angles  are  not  right  angles. 

An  axiom  is  a  theorem,  the  truth  of  which  is  admitted  without 
proof. 

Two  magnitudes  are  said  to  be  equal  to  one  another  when 
they  coincide  with  one  another — that  is,  when  they  exactly  fill 
the  same  space. 

2.  Prop.  3,  Book  I. 

Data,  two  straight  lines  of  unequal  length,  Quicsita,  cutting 
off  a  part  equal  to  the  less, 

3.  Prop.  15,  Book  I. 

First  Corollary, — If  two  straight  lines  cut  one  another,  the 
angles  which  they  make  at  the  pomt  where  they  cut  are  together 
equal  to  four  right  angles. 

Proof, — For  the  two  angles  on  each  side  of  one  line  are 
together  equal  to  two  right  angles  (Prop.  13),  and  therefore 
the  four  are  together  equal  to  four  right  angles. 

Second  Corollary, — All  the  angles  made  by  any  number  of 
lines  meeting  in  one  point  are  together  equal  to  four  right 
angles. 

Proof, — From  the  above  corollary  it  is  evident  that  though  .a 
great  number  of  angles  be  made  by  drawing  straight  fines 
through  the  same  point,  yet  the  original  four  angles  have 
nothing  more  added,  but  are  merely  subdivided. 


Mnsic 


I. 


rj^~^'  I  ^-.  I  "^^  \ 


i 


1 


Perfect  sth.    P^ect  4th.     M^jor  3d.     Imperfect  5th.      Minor  ad. 
a.    (..) 
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THIRD  YEAR. 

Papil  TeAchen  at  end  of  Third  Year,  if  apprenticed  en,  or 
after,  isi  May  1878 ;  and  Papil  Teachers  at  end  of  Fourth 
Year,  if  apprenticed  before  that  date. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  To  what  sum  will  £^  amount,  in  3  years,  at  5  per  cent, 
per  annum  compound  interest  ? 

2.  By  selling  5505}  articles  at  a  proBt  of  66 '(S  per  cent.,  I 
made  a  clear  gain  of  ;f  2385,  14s.  4d.  What  did  the  articles 
cost  me  per  score  ? 

3.  If  the  rent  of  a  farm  of  17  ac  3  ro.  2  po.  be  j^39,  4s.  7d., 
what  would  be  the  rent  of  another  farm  containing  26  ac. 
2  ro.  23  po.  if  6  acres  of  the  former  be  worth  7  acres  of  the 
latter? 

4.  A  has  to  perform  a  journey  of  46  miles,  which  he  can  do 
in  10  hours ;  B  can  do  the  same  in  13  hours.  If  they  are  started 
at  the  same  moment  from  opposite  ends  of  the  journey  and  walk 
towards  each  other,  in  how  many  hours  will  they  meet,  and 
what  number  of  miles  will  each  travel  ? 

FEMALES. 

1.  Divide  Ii2r4  by  '534,  and  172*9  by  '142  to  three  places 
of  decimals. 

2.  Find  the  value  of  '375  of  a  guinea  +  -/l^  of  8s.  3d.  +  '04^ 
of  if  2,  issw 

3.  Find  the  value  of  -22   of  3 J  tons  —  '3405  of  if  qr?. 

400 


+  '2^3^*of2cwl.  102  lbs. 

Grammar. 


126 


1.  '  Impostor  !  do  not  charge  most  innocent  Nature, 

As  if  she  would  her  children  should  be  riotous 
>Vith  her  abundance ;  she,  good  cateress. 
Means  her  provision  only  to  the  good. 
That  live  according  to  her  sober  laws, 
And  holy  dictate  of  spare  temperance.' 

Milton's  Coinus, 

(a)  Analyse  the  principal  sentences  in  the  above. 

(b)  What  is  meant  by  words  being  '  in  apposition '  ?  Point 
out  any  example  of  this  construction  that  you  notice  in  the 
above. 

(r)  Give  the  meaning  of  the  above  passage  in  your  own  words. 
(d)  Parse  all  the  words  in  the  first  two  lines. 

2.  What  are  the  Latin  prepositions  that  mean  under,  with  ? 
Give  examples  of  words  compounded  with  them,  and  show  how 
the  spelling  of  these  prepositions  varies  in  composition. 

Geography. 

Answer  either  Q.  2  <7r  Q.  3,  not  both. 

1.  Give  full  notes  of  a  lesson  on  this  sentence  in  a  letter  from 
a  young  man  in  Ceylon  :-^ 

'  I  have  just  returned  to  this  island  from  a  coasting  voyage 
round  the  Bay  of  Bengal,  in  which  I  have  carefully  examined 
every  seaport,  the  mouth  of  every  river,  and  have  studied  the 
general  character  of  the  country  on  each  side  of  the  Bay.' 

Draw  a  map  in  illustration. 

2.  Describe  a  journey  by  land  from  the  mountains  of  Abyssinia 
to  Jerusalem. 

3.  Describe,  in  order,  the  rivers  flowing  into  the  Indian 
Goan  and  its  branches. 


SECOND  PAPER. 
Om  hour  allowed  for  Females,  two  and  a  half  for  Afales, 

History. - 

1.  Tell  the  names  and  fate  of  the  wives  of  Henry  vin. 

2.  What  was  the  condition  of  the  Netherlands  in  the  time  of 
Elizabeth?  Describe  the  part  taken  by  England,  and  tell 
what  yon  know  about  Sir  Philip  Sidney. 

3.  When  and  under  what  drcumsUnces  did  {a)  Wales,  {b) 
Scotland,  and  (c)  Ireland  first  send  members  to  the  English 
Parliament  ? 


Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-settitig,  the  word 
Burglary, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  Now, 
Warwick,  tell  me,  is  Edward  your  true  king?^ 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Euclid. 

[All  generally-understood  abbreviations  for  tt*ords  may  be- 
used,  but  symbols  of  operations,  such  as  - ,  -|- ,  X  »  &re  not  ad- 
missible.] 

1.  In  the  base  BC  of  a  triangle  ABC  any  point  D  is  taken. 
Draw  a  straight  line  such  that  if  the  triangle  ABC  be  folded 
along  this  straight  line,  the  point  A  shall  &11  upon  the  point  D. 

2.  If  a  straight  line  falling  upon  two  other  straight  lines, 
nuke  the  exterior  angle  equal  to  the  interior  and  opposite  upon 
the  same  side  of  the  hne ;  or  make  the  interior  angles  upon  the 
same  side  together  equal  to  two  right  angles ;  the  two  straight 
lines  shall  be  parallel  to  one  another. 

3.  Parallelograms  upon  the  same  base,  and  between  the  same- 
parallels,  are  equal  to  one  another. 

Arc  the  parallelograms  equal  in  all  respects? 


Algebra. 

1.  Simplify  i}  —  j  {i  —  J(jif —  J)},  and  cube  the  result. 

2.  Reduce  to  lowest  terms  ----'Tj^'~~  '? — . 

^  — 5jr»  +  7x  — 3 

3.  Solve  the  equations : — 

(i)i(9-2.r)  =  3_7£zi^. 

2  10 

(2)  i3  +  6A-_2a-_3jr  +  5 

15  5     5^ -25* 


2.  Write  a  measure,  of  rests  only,  in  each  of  the  kinds  of  time 
indicated  by  the  following  signatures  : — 


m 


m 


m 


m 


3.  Write  over  each  of  the  following  the  name  of  the  major 
scale,  and  under  each  that  of  the  minor  scale,  of  which  it  is  the 
signature  :^- 


^^ 


I 


H 


AXSWERS,— THIRD  YEAR. 
Arithmetic. 

MALES. 
I.  £      S.      d. 

'480    o    o    principal  for  Xst  year. 
5  p.  c  per  annum=3\f  of    24    o    o    mberest       ^  ,, 


m 


principal. 


504    o    o    principal  for  2d  year. 
25    4    o    mterest  ,, 


529    4    o    principal  for  3d  year. 
26    9    2|  mterest  ,, 


55S  13    2f  amount.  Ans. 
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^^i  661      2 

2.  66-6  per  cent.  =  ^^  =  — 


/.  prime  cost  =  ;£'2385,  14s.  4d.  X  ^  » 
=  ;f3578,  iis.6d. ; 


»> 


20 


/.  I  score  cost  ;f3578,  ns.  6d.  X  ^^-y. 

'•^"  *  IIOII' 
Le,  £\y,  Ans. 

«     .         .     ,       ,  ,       26  ac  2  ro.  23  po.      7 

3.  Rent  mi«.,ed  =;f39.  4s.  7<J.  X  .^-^  3  ^  ^^^^  X  ^, 


f» 


f  » 


>9 


-/39,4s.  7<i.xg^;x|. 

=  ;f  39.  45.  7d.  X  ^, 
=  jf68,  13s.  o|(L  Ans. 


4.  (a)  A  performs  iVr  of  the  journey  in  i  hour  or  ]^. 
B        ..        1^  ..        ..  ..        or  f^ ; 


i>        », 


.'•  by  starting  from  diflferent  ends,  A  performs  13  parts  of  the 
journey,  while  B  does  10,  or  together  they  perform  23  parts. 

H  of  46  miles  =  26  miles  for  A.  Ans. 

if  „        =20       „        B.  Ans. 


(b)  They  will  meet  in  the  time  taken  by  A  to  travel  26  miles, 
or  time  taken  by  B  to  travel  20  miles. 

If  A  travels  46  miles  in  10  hour%  he  will  travel  26  miles  in 
10  hrs.  X  U  =  5il  hrs.  Ans. 


FEMALES. 


I. 


w 


534\ii2r4i 
/1068 

1/2100. 

Ans. 

•142X172-9/121 

534 

309 
284 

250 
142 

1080 
994 

860 
852 

800 
700 

w 


An«. 


2, 


s.    d. 


'375p«»nea         =iof2is.      =  7  loj 
•5401 8s.  3d.       =  ^  of  99d.   =46 
•oi^  of  £2,  15s.  =  tIw  of  5Ss.  =  I    6 


By  addition,  13  lot  Ans. 

3*  tons  cwt.  qrs.  lbs. 

4^5  ^^3j  tons  =5itonsxJ^=   1     4    3    21 

•340|0f  1^  qrs.  =  ^  qis.  X  ^^^  =  isfy 


•213346    , 
.  rV-  of  2  cwt.  102  lbs. 

=  3^6  lbs.  X  -^^ 
—  1000  lbs.  X  *2 13346 


By  subtraction,    »    4    3    $3^    =16650 


=  213-346  lbs.  =        I     3,7g=5M 
By  addition,    I     6    2  22  j^^. 


I.  W 


Gnuninan 


r 


Priodpid  Sentence.     )  Sn^J"?";^.  ;    P"**'-    ^Object  and  '   Exten- 
'  'EoUr;Kcment.|     cate.    |Eiibursenwnt.i    sioni. 


Impostor !  do  not 
chiarge  most  inno- 
cent  Nature. 

(*) 

She,  good  cateress, 
means  her  provision 
only  to  the  good. 


(Ti&^M)  im- 
postor ! 


She,  good 
cateress, 


do  not 
chaige 


means 


most  inno- ! 
cent  Na- 
ture 


her  provi- 1  only, to 

sion  ,  the  good 

I  {dative 


(^)  By  words  in  'apposition*  are  meant  nouns  or  pronouns 
which  are  attached  to  other  nouns  or  pronouns  u-ithout  any 
connective^  and  refer  to  the  same  person  or  thing.  The  second 
word  is  said  to  be  in  '  apposition  with  the  former,  and  agrees 
with  it  in  case ;  as,  Impostor !  \^thou)  (voc) ;  she,  good  cateress. 

(c)  You  deceiver  I  would  yoi!^  groundlessly  accuse  Nature  of 
desiring  men  to  wantonly  consume  the  luxuries  which  she  has 
unsparingly  bestowed  on  them  ?  Far  from  being  guiliy  of  such 
a  wish,  she,  like  a  thrifty  provider,  intends  her  good  things 
only  for  the  prudent,  who  use  them  according  to  the  laws  of 
tempenmce  and  sobriety. 

(d)  Impostor — noun,  masc  gen.  sing.  num.  voc.  case  (nom. 

of  address). 
do  fiot  charge^ — trans,  verb,  emphat  neg.  form,  imperative 

mood,  weak  conj.  2d  pers.  sing.  agr.  with  \thou). 
most — ^adverb  of  degree,  forming  with 
imtoctnt — the  superlative  d^jee  of  an  adj.  qual.  Nature, 
Nature — noun  (= proper  noun),  fern.   gen.  sing.  num. 

obj.  gov.  by  charge, 
as  iT—conj.  phrase,  connecting  a  subord.  sent  with  a 

principaL 
she — ^pers.  pron.  3d  pers.  sing.  fem.  nonu  case,  subj.  of 

would. 
u*oidd — defect  verb,  subj.  mood,  past  indef.  tense,  3d 

pers.  sing,  agreeing  with  subj.  she. 
her — ^pronom.  poss.  adjective,  quaL  chUdretu 
children — com.  noun,  conL  gender,  plu.  num.  nom.  case, 

subj.  oi  should  be. 
should  be — verb,  incomplete  {am,  was,  been\  subjunctive 

mood,  pres.  indef.  tense,  3d  pers.  plu.  agreeing  with 

subj.  children. 

Note. — Should  be  is  periphrastic,  and  equivalent  to  'be.' 

2.  Sub  is  the  Latin  preposition  for  'under,'  and  takes  in 
composition  the  forms  sue,  suf,  sug,  sum,  sup,  sur,  sus ;  as, 
subgliem,  subiimt,  succeed,  sufliise,  suggicst,  summon,  xt^^lant, 
j//rrogate,  sttsptnd. 

Cum  is  the  Latin  preposition  for  'with,'  and  takes  the  fonns 
com,  col,  con,  cor,  co ;  as,  comhvX,  r^/lapse,  r^^rrect,  r^gnate, 
r^-operate. 


I. 


Geography. 

Notes  on  Bay  of  Bengau 


Seaports. — Amherst ;  Moulmein,  exports  timber,  much  ship- 
building ;  Afartaboft;  Rangoon,  a  most  important  town,  exports 
teak,  well  fortified  ;  Calcutta,  capital  of  British  India,  taken  by 
Clive  1757  :  Pooree,  also  called  Juggernaut,  from  famous  Hindoo 
temple  ;  Masulipatam  ;  Madras,  situated  on  a  surf-beaten  shore 
— ^vessels  lie  in  the  roads  two  miles  off. 

Kiver-mouths. — Scduen ;  Jrrawady  has  a  large  delta:  Ran- 
goon sits  on  the  only  branch  that  is  always  navigable  ;  Brahma^ 
pootra,  its  lower  course  may  be  considered  as  forming  part  of 
the  delta  of  the  Ganges ;  Ganges,  300  miles  from  the  sea, 
begins  its  lower  course,  which  flows  through  a  peculiar  delta, 
whose  uninhabitable  marsh,  as  large  as  Wales,  is  called  the 
SunJerbufuis.  The  most  eastern  stream  is  called  Ganges,  and 
the  western  Hooghly.  Mahanuddy  has  a  considerable  delta, 
which  forms  the  province  of  Cuttack.  Godavery,  chief  river  of 
the  Deccan,  forms  a  small  delta  ;  its  port  is  Coringa.  Kistnah 
has  also  a  delta ;  its  port  is  Masulipatam.  .S^  PenwUr,  the 
French  settlement  of  Pondicherry,  stands  at  its  mouth.  Cauvery 
forms  a  very  large  delta. 

General  Character  of  Countries.— r British  Burmah. — Climate 
well  suited  for  Europeans ;  rich  in  minerals— coal,  tin,  copper, 
and  limestone ;  products — cotton,  rice,  and  timber.     Assam. — 
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Watered  by  the  Brahmapootra  ;  surface  flat ;  might  be  the  best 
manufacturing  district  in  India,  Bengal* — A  great  alluvial 
plain.  The  Sunderit/ftds.—lunglt  and  marsh ;  climate  tropical ; 
majority  of  people  agriaiftural ;  ^reat  variety  of  products. 
Madras. — Greater  part  artificially  irngated ;  climate  excessively 
hot ;  forests  extensive  and  valuable ;  cinchona  plantations  in 
the  Neilgherries.  Eastern  Ghauts  run  comparatively  close 
along  the  west  coast  of  the  Bay. 

2.  In  journeying  by  land  from  the  mountains  of  Abyssinia  to 
Jerusalem,  the  most  convenient  route  will  be  to  follow  the 
Tacazse^  a  tributary  of  the  Nile.  Beginning  among  the  moun- 
tains, say  at  the  site  of  Mazdala^  which  was  taken  by  the 
British  under  Napier  in  i86S,  we  follow  the  Tacazze  till  it 
changes  into  the  Atbara^  the  third  great  tributary  of  the  Nile, 
the  most  wonderful  river  in  the  world.  Following  the  windings 
of  the  river  through  Nnhia^  we  continue  our  journey  alone  its 
limited  valley,  passing  the  towns  of  Berber^  Dongola,  Ipsamboal^ 
and  Detr.  Entering  E^pt^  we  find  that  this  country  depends 
on  the  Nile  for  its  fertility.  We  may  visit  on  our  way  the 
interesting  ruins  of  Thebes^  and  the  towns  of  JCetineh,  Siottt^ 
Ghizeh,  and  Cairo,  We  may  now  turn  east  to  the  Suez  Canals 
crossing  which  we  strike  across  the  desert,  following  if  we  choose 
the  route  which  the  Israelites  took  in  journeying  from  Egypt 
to  the  Holy  Land,  crossing  into  Palestine  by  the  southern 
boundary,  and  arriving  at  Jerusalem^  our  destination,  through 
the  ancient  tribe  of  fudah,  visiting  those  places  which  have 
been  identified  with  JSngedi^  Hebron,  Bethlehem,  etc. 


3. 


RiVF.RS. 


t 


1 


FLOWING  INTO  THE  INDIAN  OCEAN  AND  ITS  BRANCHES. 


River 


Flowing  through     I  Direction. 


In  Africa. 
In  Asia. 


In  Australia. 


Limpopo. 

Zambesi. 

Euphrates. 

Tigris. 

Indus. 

Nerbudda. 

Taptec. 

Cauvery. 

Kristnah. 

Godavery. 

Mahanuddy. 

Ganges. 

Brahmapootra. 

Irrawady. 
Murray. 

Swan. 
Murchison. 


'  Transvaal,  Sofala.    1  East. 
j  South  Africa.  !  Easterly. 

i  Asia  Minor.  South. 


!  " 

)  India. 

f  > 

f » 
»» 
>> 
*t 

91 
tf 

tf 

t1 


Divides  N.  S.  Wales 

from  Victoria. 
West  Australia. 


1} 


W«t. 

»> 

East, 

>i 
>» 

» 

East  and 

south. 
South. 
Westerly, 


>9 


History. 

1.  The  wives  of  Henry  viil.  were  : — 

(1)  Catherine  of  Aragon — divorced, 

(2)  Anne  Boleyn — ^beheaded  1536. 

(3)  Jane  Sevmour — died  in  child-birth. 

(4)  Anne  of  Cleves— divorced. 

(5)  Catherine  Howard—beheaded. 

(6)  Catherine    Parr  —  survived    Henry ;    married    Sir 

Thomas  Seymour. 

2.  In  the  time  of  Elizabeth  the  people  of  the  Netheriands 
were  in  revolt  against  their  sovereign,  Philip  of  Spain.  Being 
Protestants  they  got  assistance  from  the  Queen,  who  sent 
an  expedition  under  the  command  of  the  Earl  of  Leicester. 
The  expedition  effected  nothing,  but  is  memorable  for  an 
incident  which  took  place  at  the  battle  of  Zutphen.  In  this 
battle  Sir  Philip  Sidney,  who,  for  his  talents  as  a  statesman, 
soldier,  and  scholar,  was  the  darling  of  England,  received  a 
wound  which  proved  mortal.  While  he  was  raising  a  bottle 
to  his  lips  to  quench  his  thirst,  he  observed  a  dying  soldier 
look  wistfully  at  it.  Without  tasting  the  contents,  he  handed 
the  bottle  to  the  soldier,  saying,  'Thy  necessity  is  yet  greater 
ihan  mine.' 

3.  (a)  Wales  was  incorporated  in  a  legislative  union  with 
England  (1536)  in  the  reign  of  Henry  viii.,  and  the  English 
laws  and  liberties  were  granted  to  the  inhabitants. 


(b)  Scotland  was  united  in  a  similar  manner  in  the  reign 
of  Anne  (1707}.  England,  Wales,  and  Scotland  had  only 
one  Parliament,  and  they  were  induded  under  the  common 
name  of  Great  Britain. 

(c)  After  the  Irish  rebellion  of  1798  had  been  quelled, 
Ireland  sent  members  to  the  British  Parliament  in  London, 
according  to  the  Treaty  of  Union,  Jan.  i,  1801. 


Euclid. 

1.  Let  any  point  D  be  taken  in  the  base  BC  of  the  triangle 
ABC.  Join  DA,  and  at  the  point  D  in 
the  straight  line  DA  make  the  angle  ADE 
equal  to  the  angle  EAD.  Then  AE  is 
e^ual  to  ED  (Prop.  5,  Bk.  l) ;  and  if  the 
triangle  ABC  be  folded  over  along  the 
line  ED,  the  point  A  will  fall  on  the 
point  D.  Another  line  can  be  drawn  on 
the  other  side  of  AD  to  answer  the  re- 
quirements of  the  problem. 

2.  Prop.  28,  Book  I. 

3.  Prop.  3S,  Book  I. 
The  parallelograms  are  not  necessarily  equal  in  alt  respects.. 


I. 


Algfebra. 

2 

-ih 

i('- 

i)l 

=  -3- 
'2 

-l(- 

■T+i) 

=  3- 

-\^l 

+4 

2. 


r8  — 5r»  +  7jr— 3     (x— 3)(Ar— 1)»    (.r— i)«  (f  —  I) 


3.  (i)  L.  c.  M.  of  denominators  =10; 

.-.  45  — iaur=i5  — 7jr+i8, 
7jr-xar=i5+ 18-45, 

.r=.4.  Ans. 

(2)  «3+.^_2.r^3_^4L!5^ 

15  5     5*--25 

or  L3+L^z:^=3^+J5 

'3_3^+iS 
15    SJf— 25* 

L.  c.  M.  of  denominators  =  1 5jr — 75; 

.-.  13.^—65=^4-45, 

13*^  —  9^^=45  +  65. 
4jr=ilo, 

j:=27j.  Anb. 


I. 


m 


g=fe^l^^-^ 


1©- 


JS^. 


Music. 


-erz 


*— =^ 


>■;■    <g- 


2. 


^^^^B 


m 


g U-U-li-irZTT^       % 


I 


£  flat. 


F. 


G. 


I 


m 


^ 


^l 


C. 


P. 


E. 


F  sharp. 
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FOURTH  YEAR. 

Pnpil  Teaohen  at  end  of  Fourth  Tear,  if  apprenticed  on ,  or 
after,  1st  May  1 878;  and  Pupil  Teachers  at  end  of  Fifth  Year, 
if  apprenticed  before  that  date. 

FIRST  PAPER. 

Three  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  What  sum  of  money  lent  at  4^  per  cent,  per  annum  for 
'416  of  a  year  will  produce  ;f24'4375  interest? 

2.  A  draper  sells  104  yards  of  lace  for  ;^i3Sf ,  and  thereby 
loses  10  per  cent  At  what  price  per  yard  should  he  sell  the 
lace  in  order  to  gain  8  per  cent.  ? 

3.  A  bankrupt  owes  A  £2$6,  6s.  8d.,  B  £201^  los.  od.,  C 
jf  141,  13s.  4d. ;  his  estate  is  worth  £^21,  is.  od.  ;  how  much 
will  A,  B,  C  receive  respectively? 

4.  If  the  3  per  cent,  be  at  9(6,  how  much  must  a  person  in- 
vest  in  order  that  he  may  derive  from  it  a  half-yearly  interest  of 
;£"77,  13s.  4d.,  after  paying  7d.  in  the  £  for  income  tax? 

^.  Divide  £zS^  ^^^^  ^^ur  shares  which  shall  have  the  same 
ratio  to  one  another  as  the  cubes  of  i,  2,  3,  4  respectively. 

FEMALES. 

1.  What  is  the  price  of  7  packages  of  cloth,  each  package 
containing  7  parcels,  each  parcel  27  pieces,  and  each  piece  Si 
yards,  at  the  rate  of  I J  guineas  for  3  yards? 

2.  If  252  men  can  dig  a  trench  210  yards  long,  3  wide,  and 
2  deep,  in  5  days  of  1 1  hours  each,  in  how  many  days  of  1 1 
hours  each  will  22  men  dig  a  trench  of  420  yards  long,  5  wide, 
and  3  deep  ? 

3.  Find  the  simple  interest  on  £^,  15s.  lod.  for  \  a  year  at 
2\  per  cent. 

4.  What  was  the  prime  cost  of  an  article  which,  when  sold 
for  I2S.,  realized  a  profit  of  20  per  cent  ? 

GfluniuftT. 

1.  '  Shcdl  courtesy  be  done  only  to  the  ridi,  and  only  by  the 
rich  ?  In  good  breeding,  which  differs,  if  at  all,  from  high 
breeding  only  as  it  gracefully  remembers  the  rights  of  others 
rather  than  gracefully  insists  on  its  own  rights,  I  discern  no 
special  connection  with  wealth  or  birth ;  but  raUier  that  it  lies 
in  human  nature  itself,  and  is  due  from  all  men  towards  all  men.* 
— Carlyle,  Sartor  Resartus, 

(a)  Point  out  any  words  in  the  above  which  seem  to  you  to 
be  of  Latin  or  of  French  origin,  and  give,  if  you  can,  a  particular 
account  of  one  of  them. 

{b)  Parse  the  words  in  italics. 

\c\  Analyse  from  *  In  good  breeding'*  to  ^wealth  or  birth,"* 

2.  What  was  the  original  possessive  of  it  (its  being  a  modern 
form) ;  give  examples  of  its  use. 

Geography. 

1.  Give  notes  of  a  lesson  on  *The  great  rivers  of  South 
America,*  under  these  heads  : — 

(a)  Position  of  sources. 
\b)  General  direction. 

(c)  Length  and  size,  as  compared  with  European  rivers. 
\d)  Character  of  country  through  which  they  flow. 
Illustrate  by  a  map,  showing  one  basin. 

2.  Describe  the  boundaries,  extent,  and  character  of  the 
Indian  Ocean. 

SECOND  PAPER. 
One  hour  aliotvedfor  Females,  two  and  a  half  for  Males, 

History. 

1.  *  To  Towton  Crecy  was  but  sport, 

Poitiers  but  a  pageant  vain, 
And  the  work  of  Agincourt 
Only  like  a  tournament.* 

Give  a  very  brief  account,  with  dates,  of  the  four  battles 
iiamed  here. 

2.  What  questions  affecting  the  validity  of  their  marriages 
were  raised  in  the  cases  of  Edward  IV.  and  of  Henry  viii.  ? 

3.  What  do  you  understand  of  religious  {a)  toleration,  (b) 
.equality,  and  (c)  ascendancy  ?  Illustrate  your  answer  by  refer- 
■cnce  to  ecclesiastical  arrangements  existing  in  different  parts  of 
4h£  British  Empire. 


Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the 
word  Burglary.  • 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  Now, 
IVarwi/k,  tell  m:,  is  Edward  your  true  king?  ^ 

Composition. 

Write  an  essay  on  the  Pyramids  of  EgypL 

Euclid. 

[The  only  abbreviations  admitted  for  '  the  square  on  AB  *  is 
*  sq.  on  AB  ; '  and  for  '  the  rectangle  contained  by  AB  and  CD,' 
'rect.  AB,  CD.*] 

I.  Why  cannot  we  demonstrate  Prop.  4,  Book  2,  thus : — 
Let  AB=fl,  and  let  it  be  divided  into  any  parts  at  C  ;  let  AC 
=x,  BC=;^.  Then  a=jr+^;  .".  (squaring)  a*=x^  -\'y'^2jcy  -, 
. '.  if  a  straight  line,  etc 

Z  If  a  straight  line  be  divided  into  two  equal,  and  also  into 
two  unequal  parts,  the  squares  on  the  two  unequal  parts  are 
together  double  of  the  square  on  half  the  line,  and  of  the  square 
on  the  line  between  the  points  of  section. 

3.  In  every  triangle  the  square  on  the  side  subtending  either 
of  the  acute  angles  is  less  than  the  squares  on  the  sides  contain- 
ing that  angle  by  twice  the  rectangle  contained  by  either  of 
these  sides,  and  the  straight  line  intercepted  between  the  acute 
angle  and  the  perpendicular  let  fall  upon  it  fix>m  the  opposite 
angle. 

Algebnu 

1.  Find  the  g.  c.  m.  of 

3JC* — jy — 2/*  and  lojr*  + 1  ^xy  —  loury  —  1 5 xy\ 

«      C-  IT  ^  I  tf+6  -     (fl«--l)(fl«— I) 

2.  Simplify  ^::3^>;q:^^^^:^  and  (^+,)s^^,_^y 

3.  Solve  the  equations — 

(  13^— i7Jr+279=a 
(2)  i(4r-i)(4r-2)=(4r-2§)(jr-ij). 

Mensonttion* 

1.  Find  the  rent  of  a  square  field  whose  diagonal  is  7  chains 
15  links  at  45s.  per  acre. 

2.  How  many  poles  are  there  in  the  circumference  of  a 
circular  plot  of  ground  whose  diameter  is  42  3raids? 

Music. 

A  quarter  of  an  hour  allinvedfor  this  paper. 

1.  Write  the  upper  tetrachord  of  Ff  {Fe)  minor  in  every  form 
with  which  you  are  acquainted.  Mark  the  places  of  the  semi- 
tones and  augmented  intervals. 

2.  Write  under  each  of  the  following  pairs  of  notes  the  name 
and  quality  (major,  perfect,  diminished,  or  other)  of  the  intervsd 
it  forms : — 


i 


izz: 


Upr 


ifes 


i'ri         0 


I 


3.  Write  the  following,  at  the  same  pitch, on  the  treble  stave  : — 


12 


^ 


e 


g 


I 


ANSWERS.^FOURTH  YEAR. 
Arithmetic* 

MALES. 

!•  £a\  would  be  gained  in  i  year  by  £\QO  \ 
.•.  ;f 24  -4375  »  ^kS  yr.  by  ^'O^X  ;f^^^  X^^. 

24*4375      12 

1.^.  ;glOOX^.^^X    g, 

*•'•  £^V^Zi  ^-  8d.  Ans, 

2.  Prime  cost  of  I  yd.  =  £^Z^^  ^  104  ^  gT » 

2        I        10      loS 

.'.  price  of  I  yd.  to  gain  8  p.  c  =  £1-^- X 7^ X  y  X  — , 

-  /dliX  '  X  10X108 
"  »»  "        ""-^  3X104X9X100' 

=  ;fi,  12s.  Ans. 


»} 


i» 
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A's  debt,  256^ 
B*s  „  203} 
Cs    „        141! 

Total  debts,  £,fx>\\ 

' .     *  256^^    ^  _        I        ^8421      1538 

•  •  A  sets  ^,1  of  £42lj^  =  /rloXiU9 

=;f  179,  8s.  8d. 

«         203J    .  ^       I        -8421  ^    407 
Bgets^fJof/42i-=^^^   X-;^ 

=^^142,  9S. 
^         1411^^       I        -8421       850 

=  ;f99»  3s.  4d.  Ans. 

4.  The  half-yearly  dividend  on  £9^  ^  SOs. 

But  after  paying  7d.  in  the  £,  this  half-yearly  dividend 

_  ^30^x  233 

-•^    4800     ' 

.'.  ;£    j^SoQ     is  the  half-yearly  interest  on  ;f  96, 


and  ;t77§ 


233s,    4800 


»» 


ff 


ft 


t» 


ft 


>»            »> 
It             >> 

^^^  3      30x233 

-  ^     160 
;f96x~, 

>>             l> 

j£'5i20.  Ans. 

2»=      8 

3"=  27 
4»=  64 

100  shares. 

•*•  rfc  of  ;f350  =  £s,  los.  ist  share, 

liiy      i>        =jC^^»  2d      „ 

tWj      I,       =  ^94.  los.  3d      „ 

itt      n       =;f224,  4th     „ 

FEMALES. 

I.  7  X  7  X  27  X  81  =  107163  yds. ; 

.'.  cost  of  107 163  at  1  i  guineas  for  3  yds.  =  £ YX26 — » 

=  ;^56,26o,  I  is.6d.  Ans. 


>» 


9t 


tt 


1} 


2. 


T-  .1.1  ,252X420X5X3 

Time  required  =  5  days  X  -5^X210X3X2' 
=  5daysX^^^'^^-^' 


l» 


19 


3'5o.    ^ 

1  r  *^^y^ 


1 1  hrs.  =  I  day ;  .'.      „  =  286  days  4  hrs.  Ans. 

3.  Interest  on  ;f  98,  15s.  lod.  for  }  yr.  at  2J  p.  c. 

=/98,»5s.iod.xiXTfc, 
M  i>       =;f9S,i5s.iod.-T-8o, 

f>  >»  >»  f»       — ;f '1  4^  ^i^' 

4.  Prime  cost  of  120s.  worth  =  lOOs., 


f  > 


»» 


»f 


IS. 

125. 


ft 


}f 


IJ 


_  100 

""  I20*' 

ICO 

=  '^><r2o' 

=  los.  Ans. 


Grsunxnsr* 

1:  {a)  Courtesy  (F.),  rich  (F.),  flVj^rr  (L.),  gracefulfy  (F.), 
remembers  (L.),  rr]$fA/j(L.),  insists  (L.),  discern  (L,\ special  (L.), 
connection  (L.),  Muman  (L.),  nature  (L.),  </tf^  (F.). 

Differs  is  derived  from  </ij,  asunder,  z.n6.ferre,  to  carry. 

Gracefully  is  derived  from  ^^^,  favour,  and  /i'//^  (Saxon 
affix). 

Remembers  is  derived  from  nr,  again,  and  memor^  mindful. 

Rights  is  derived  from  rectus^  straight. 

Insists  is  derived  from  f /i,  upon,  and  sistere,  to  stand. 

(^)  .S'Ao// — verb,  defective,  conj.  shallf  should^  indie  mood, 
pres.  indef.  tense,  3d  pers.  sing.  agr.  with  subj.  courtesy. 
(to)  be  done — trans,  verb,  strong  conj.  do^  did,  done^  pass, 
voice,  infin.  mood,  pres.  indeC  tense. 


j^i^onditional conj.  gov.  subordinate  clause (fV  differ, z\!^.). 

at  a//— adverbial  phrase,  modifVing  differ^ 

others — indef.  pron.  3d  pers.  plu.  num.  com.  gender,  obj. 

case,  gov.  by  of. 
insists— ininsis.  verb  (but  with  on  trans.),  weak  conj. 

indie  mood,  pres.  indef.  tense,  3d  pers.  sing.  agr. 

with  subj.  (/'/). 
that — conj.  introducing  noun-clause  {it  ties  in  human,  etc.). 
t/x^:^— emphatic  pron.  neut.  gen.  obj.  in  ap|x>sition  with 

nature, 
</««'— adjective,  predicative,  qualifying  it. 


('•) 


Sentence. 


(«) 


1  Subject 
!     and 
Enlarge- 
ment. 


In  good  breeding  I  discern 
no  special  connection 
with  wealth  or  birth. 
{Princi/al.) 


Which  differs  from  high 
breeding  only.  {Adjec- 
tive quaL  '  breeding. ) 

(0 

If  (it  differ)  at  all  (from 
high  breoiing).  {Ad- 
verbicU  of  condition, ) 

w 

As  it  gracefully  remem- 
bers the  rights  of  others 
rather.  {AdverbicU  of 
compcurison.) 

w 

Than  it  gracefully  insists 
on  its  own  rights.  {Ad' 
verbial  comparison, ) 


whidi 


(iQit 


Predi- 
cate. 


discern 


differs 
from 


(differ 
from) 


(as)  it  remem' 
bers 


(than) 
it 


insists 
on 


Object  and 
Enlarge- 
ment. 


no  special 
connec- 
tion with 
wealth  or 
birth 


high 
breeding 


(high 
breeding) 


Exten- 
sions. 


I 


in  good 

breeding 

{place). 


its  own 
rights 


only 

{co9ues- 

sion). 


at  all 

{degre^. 


the  rights  gracefullv 
of  others  \{mcmne^ 
rather 
{degree). 


grace- 

fully 

\manner\ 


2.  The  original  possessive  of  it  was  his  or  her;  as,  '  Learning 
hath  his  infancy  wnen  it  is  but  beginning/  'If  the  salt  have 
Xo^ihis  savour.'  'The  fruit-tree  yielding  fruit  after  his  kind.' 
'  The  tree  of  life,  which  yielded  her  fruit  every  season.' 


I. 


Geography. 

The  Great  Rivers  of  South  America. 


(i)  (a)  The  Amazotu — Its  main  feeder,  the  Maraiion,  rises  in 
the  Andes  in  Peru,  about  sixty  miles  from  the  Pacific.  It  issues 
from  a  lake  in  the  table-land  of  Pasco,  at  an  elevation  of  14,000 
feet,  (b)  The  union  of  the  Maraiion  and  Ucayali  forms  the 
Amazon,  which  then  flows  to  the  east,  (r)  The  mouth  of  the 
Amazon  is  180  miles  wide,  and  its  total  length  is  about  4700 
miles.  Its  basin  embraces  an  area  of  2,500,000  square  miles. 
It  is  more  than  twice  the  length  of  the  Volga,  and  includes  four 
times  the  area  of  basin,  {d)  The  vast  extent  of  country  through 
which  it  passes  is  almost  in  a  state  of  nature,  being  mostly  covered 
with  immense  forests,  affording  shelter  to  wild  leasts  and  count- 
less reptiles. 

(2)  (a)  The  Rio  de  la  Plata  is  formed  by  the  junction  of  the 
Parana  and  Uruguay,  The  former  rises  in  the  table-bmd  of 
Brazil,  about  120  miles  from  the  Atlantic,  and  is  joined  by  the 
Paraguay,  which  rises  in  Brazil  about  fourteen  degrees  south 
latitude.  The  Uruguay  rises  in  the  east  of  Brazil,  about  75 
miles  from  the  Atlantic,  {b)  The  river  formed  by  these  main 
streams  is  merely  a  broad  estuary.  The  general  direction  of 
its  branches  is  south,  (r)  Reckoning  from  the  source  of  the 
Paraguay,  the  total  length  of  the  La  Plata  is  2450  miles,  some- 
what longer  than  the  Volga;  and  the  basin  is  estimated  at 
1,250,000  square  miles,  twice  the  size  of  that  of  the  Volga. 
(d)  The  two  important  rivers  which  go^  to  form  the  Rio  de  la 
Plata  from  their  junction,  flow  through  the  extensive  grass- 
covered  prairies  called  the  Pampas,  Above  the  confluence  the 
Paraguay  flows  along  the  most  northern  part  of  the  plains, 
which  is  known  as  the  El  Gran  Chaco,  the  southern  portion  of 
which  is  a  complete  desert  for  want  of  rain  and  water, 

2.  The  Indian  Ocean  is  separated  from  the  Pacific  by  Australia 
and  the  Asiatic  Archipelago,  and  from  the  Atlantic  by  Africa. 
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It  extends  from  the  soathem  coasts  of  Asia  on  the  north  to  the 
Antarctic  Circle  on  the  south. 

This  ocean  is  estimated  to  cover  29  millions  of  square  miles. 

Properly  speaking,  it  is  a  double  bay  of  very  large  size  which 
forces  its  way  up  into  the  land  by  the  two  smaller  bays  of  Arabia 
and  Bengal,  and  still  farther  by  the  narrow  inlets  of  the  Red 
Sea  and  the  Persian  Gulf.  The  Indian  Ocean  is  comparatively 
free  from  islands,  for  with  the  exception  of  the  Malay  Archi- 
pelago, (he  islands  on  the  east  of  Africa  are  alone  worthy  of 
mention ;  and  the  largest  of  these  is  Madagascar.  It  contains 
also  several  coral  reefs.  But  the  most  striking  feature  lies  in 
its  periodical  winds,  called  monsoons,  which  take  the  place  of 
the  trade-winds  of  the  Atlantic  and  PaciHc,  are  of  great  value  to 
navigation,  and  have  a  great  eflfect  on  the  climate  of  India. 


Histoiy. 

1.  The  battle  of  Tcwion,  during  the  Wars  of  the  Roses,  was 
fought  in  March  1461,  when  Edward  iv.  defeated  the  Lan- 
castrians, and  with  great  slaughter,  as  quarter  had  been  forbidden. 

At  the  Cricy  in  France,  in  1346,  Edward  III.  totally  defeated 
Philip  of  Valois.  In  this  battle  Edward,  Prince  of  Wales, 
greatly  distinguished  himself.  Ten  years  after  this  (1356),  the 
same  Prince  of  Wales,  known  as  the  Black  Prince,  encountered 
the  army  of  John  the  Good  at  Poitiers;  and  though  the  English 
were  fewer  than  the  enemy,  yet  the  French  were  overthrown, 
and  the  king  was  taken  prisoner. 

At  Agifuourt  in  Picardy,  in  1415,  Henry  v.  defeated  an 
immense  French  army. 

2.  Shaw,  a  preacher,  proclaimed  in  a  sermon  that  as  Edward 
tv.  had  been  under  a  pre-contract  to  marry  another  before  he 
married  Elizabeth  Woodville,  his  marriage  with  the  latter  was 
invalid,  and  thus  the  claim  of  Edward  v.  to  the  throne  should 
be  set  aside. 

Henry  viii.  raised  the  question  of  the  validity  of  his  marriage 
with  Catherine  of  Aragon,  his  brother's  widow.  This  question 
was  raised  merely  to  get  a  divorce  in  order  to  be  free  to  marry 
Anne  Boleyn. 

3.  By  religious  toieratiott,  which  is  permitted  in  every  part 
of  the  British  Empire,  is  meant  the  freedom  of  every  religious 
sect  to  worship  according  to  its  own  forms. 

By  religious  equality  is  meant  the  equal  enjoyment  of  all  civil 
rights  and  offices.  The  former  are  enjoyed  b^  all  sects  of  religion, 
the  latter  are  not  open  to  all  without  exception,  as,  for  example, 
the  offices  of  Prime  Minister  and  of  Lord-Lieutenant  of  Ireland 
must  be  held  by  Protestants. 

By  religious  ascendancy  is  understood  the  pre-eminence  of  one 
sect  over  others  in  a  country.  For  example,  Presbyterians  have 
the  ascendancy  in  Scotland,  Episcopalians  in  England. 


Coinpositioiu 

THE  PYRAMIDS  OF  EGYPT. 

The  pyramids  of  Egypt  are  buildings  resting  on  a  square  base, 
and  gnulually  tapering  to  a  point,  each  of  the  four  sides  or  faces 
lx)unded  by  an  isosceles  triangle.  Their  total  number  amounts  to 
about  seventy,  the  most  of  which  are  situated  along  the  Libyan 
ridge  from  bdow  Cairo  to  the  Fayoum  district.  The  largest  are 
fuund  at  Ghizeb,  and  have  attracted  the  attention  of  writers  of 
every  age ;  but  minute  investigations  of  their  structure  and  the 
purpose  for  which  they  were  built  date  from  the  time  of  Bonaparte. 

The  pyramid  was  probably  built  in  courses  or  stages,  each 
receding  within  the  lower  and  regularly  diminishing  to  the  top, 
thus  presenting  on  each  side  a  series  of  rude  steps,  every  one 
of  which  b  smaller  than  the  one  on  which  it  rests,  the  height 
of  these  steps  likewise  diminishing  as  they  ascend.  The  stones 
are  cut  and  fitted  to  each  other  with  great  exactness,  and  ce- 
mented with  mortar,  differing  from  all  modem  ones  in  being 
composed  not  of  carbonate  but  sulphate  of  lime. 

It  is  sufficient  to  state  that  the  Great  Pyramid  covers  an  area 
of  13}  acres,  and  rises  to  a  perpendicular  height  of  460  feet, 
but  must  have  been  20  feet  higher  when  entire.  Its  four  faces 
look  towards  the  four  cardinal  points  of  the  horizon. 

For  what  purpose  they  were  built  has  long  puzzled  the  curious. 
The  prevailing  opinion  has  been  that  they  were  erected  for  the  one 
purpose  of  commemorating  certain  kings.  A  few  years  ago  it  was 
pretty  satisfactorily  established  that  the  Great  Pyramid,  at  least, 
was  built  for  something  connected  with  science  and  weights  and 
measures.  Professor  Smyth,  Astronomer-Royal  for  Scotland, 
si)ent  some  time  in  the  investigation  of  the  truth  of  the  theory, 
and  not  only  confirmed  it,  but  extended  the  Great  Pyramid 
standards  from  line  and  weight  to  heat,  angle,  and  time. 


Eudid. 

1.  Since  the  subject  of  geometry  is  magnitude^  not  number, 
therefore  it  would  be  a  departure  from  strict  reasoning  on  space 
to  substitute  in  geometrical  demonstrations  the  arithmetical  or 
algebraical  representation  of  a  rectangle  for  the  rectangle  itself. 

2.  Prop.  9,  Book  2. 

3.  Prop.  13,  Book  2. 


I. 


3^ 


Algebra. 

^y_2y* 


iar*-|-i5jr*^ — icuy — '5^ 

^ (3^+2j5Jfi=:>^)      __(3^+2>^)(.t*->^)   ^ 

iar*(;ir*— ^)  +  IS^^^Cjc*  —y^)     (lar^-f  I5jr^)  (x*— y)  " 
♦  *.  G.  c.  M.  is  j:' — ^,  Ans, 
a  l_       a-\-6     ^a-\-^  —  fl  +  2       a-\-(k 

*•  ^''^  i-2"~tf  +  2~a-'  +  4"-     ~««— 4         ~tf'  +  4 
_fl  +  6_<i-f6 

_a*-4-6ff*  +  4^  +  24  —  (a'  +  6««  —  4i7  —  24) 
"o      .  "(-•-4)(«*  +  4) 

"<i^  +  i6-  '^"*- 
(g»~i)(fl*— I)  _(a-- 1)  (g-f  i)(fl»-f  I)  (tf»— 1> 

(a+i)*  (fl«—a)«-(*a+i)  (a+i)  (a  — i)  (a— i)a» 
(a~l)(a  +  l)(a-f  i)(g»  — fl  +  l)(g--i)(a«  +  a-f  i) 
(a+i){a+i)(a  — i)(a  — i)a« 

=«"+I  +  fl«-  Ans. 

3.  (i)  &r-f-9^=i25o,  or  i36tr+i53>'=2i2So 
1 7-*^— 13^=279,  or  I36ir— 104/=  2232 


W 


(2) 


Subtracting; 


(x— i)(x— 2)    (IX  — % 


2S7/=i9oi8 

y=''jt^  Ans. 
,'.  jr=73.  Aus. 


-(^)  (*•-?') 


a  \     3 

Jg*  — 3^+2_i2jr»  — 53jr+  56 

2  12      "     ' 

6jc=  —  l&r  + 12= 12Ji:»— J3jr  +  $6- 
Transposing,  dr* — I2jf* — i8a:+53Jr=56  — 12. 

Collecting  and  changing  signs,  6.r' — 35-i'=  — 44> 
Dividing  by  6,  x«— ^^5=  — ^. 


Completingsquare,(x-?5y=^i?5_^or  ^ft 

V*^         12/        144 

Taking  the  root,  x  —  ^5       ,  »3 

x=3S4.i3^ 
12 — 12 

:r=r4  or  i}.  Ans. 

MensiiFation. 
I.  Areaofsquarc='3H!^f<>iag02aI^7iS^,i„k, 

=  '^-^  =  255612  "5  square  lmks=2  •556125  acres  at  455, 
^  45 


12780625 
10224500 

115*0256258. 
12 


•3O750od. 

4 


I  •23CX)00  farthiiigs. 
.  the  rent=;f5,  15*.  ojd. 
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2.  Circmnfefenoes  diameter  X  34 ; 

.  •.  circu]Bference=42  yards  X  3^'=^     ^^  yards 

7 

=i3ayards=^pol«s=24P<>J«s.  Ans. 


^ 


■^ 


I        f^rj        I      if^H        I 


1 


DiminuliAd  7th.         Minor  ad«         Dimi 


3d.    AttgmenUd  sUu 


^§ 


^^^ 


1=^ 


^^■■^WM^^i^^i^M^Ma^a^H^^^^^M^M^^M 


(0ns&8ctntttts  for  Jfune* 

June  2.  LinneaivSocietyi  •  .    8  p.in. 

The  Royal  Axdtseological  Institute,     •  .    4  p.iD. 

Cfiurch  School  and  S.  Benevolent  Institution 

Animal  Picnic. 
East  Kent-Dlstriet  Ufciion  Annual  Meeting; 

3.  Royal  Institution,  Professor  W.   G.   Adams, 
'Magnetic  Disturbance,  Aurorae,    and  Earth 

Currents,       •  •  •  .8  p.m. 

Philoloeical  Society,  Heniy  Sweety  M.A.,  Vice« 
President^  'On  Some  Points  in  English 
Grammar,      .  •  .  •  .8  p.m. 

Carlyle  Club  (Bridge  House  Hotel),    .  .8  p.m. 


6.  E^awu  Londoft  Uftiveriity. 

7.  Society  of  Biblical  Axchseology, 

8.  Geological  Society, 


.    8  p.m. 
•     8  p.m. 


10.  Royal  Institution,  Professor  Deirar,  M.A.y 
F.R.S.,  M.R.I.,  'Origin  and  Identity  of 
Spectra,'       •  •  •  •  (8  p.m. 

Royal  Astconomical  Society,    .  .    8  p.m. 

New  Shakesp«re  Society,  —  Poole,  £s(^.,  '  On 
the  Alterations  in  the  Acting  Editions  of 
Shakespeare's  PTays,'  .  •  .     8  p.m. 

Cheltenham  College  Reunion. 


13.  Geographical  Society,  . 

14.  Anthropological  Institute, 
16.  linneaaSociety^ 


.    8.30  „ 

8  p«m. 

.     8  p.m. 


17.  Philological  Society,  Herbert  M.  Baynes,  Esq., 

*  The  Psychological  Method  in  its  Applica- 
tion to  Language,'    .  .  .  .8  p.m. 

1 8.  Stafford  District  Union. 

Inaugural  St.  Mary's  Girls'  School,  Lichfield. 

Mr.  Rankilor  will  address  the  meeting,        .     1.30,, 

20.  Victoria  Institute^*  Rer.  H.  G.  Tomkins, 
'Bfiilical  Proper  Names^  Personal  and 
Local,  illustrated  from  Sources  external  to 
Holy  Scripture,'        .  .  .  .     8  p.m. 

Metric.  Exam.  London  University. 


22.  Geological  Society,.     •  • 

24.  BatterscaCollegrAnniTerBary. 

27.  Geographical  Society,  . 

28.  Anthropological  Institute^ 


•    8  p.m. 


.    8.30,, 


•  .8  p.m. 

3a  Saltley  and  York  Colleges  Vacation  commences. 
VOL.  I. 


London  Geographical  Beaders.  Book  III.  for  Stan- 
dard IV.  By  Charlotte  M.  Mason.  Post  8vo, 
316  pp.  Price  2S.  3d.  London:  Edward 
Stanford. 

This  is  one  of  the  many  books  called  into  existence 
by  the  now  well-known  Art  19,  C.  i.  In  many 
respects  it  is  unlike  any  of  its  rivals,  and  ought^  we 
feel  sure,  to  take  a  high  rank  amongst  them.  To  the 
scores  and  scores  of  friends  who  from  time  to  time 
have  asked  us  to  recommend  a  manual  which  in  a 
brief  form  presents  full  and  reliable  information  of 
the  English  counties,  we  say  here  is  the  very  book. 
We  ace  mistaken  if  this  entertaining  volume  has  but  an 
ephemeral  sale  \  it  deserves  a  permanent  place  among 
standard  geographical  literature. 

The  style  is  highly  attractive;  indeed,  the  book 
reads  like  a  tale.  Thirty-six  valuable  maps  enrich 
its  pages. 

Payne^s  Studies  in  EngUdi  Literature.  Prose  and 
Poetry.  Crown  Svo,  960  pp.  Price  7s.  6d 
London :  Crosby  Lockwood  &  Co. 

As  we  turned  over  the  pages  of  this  goodly  volume^ 
it  was  a  pleasure  to  renew  old  friendships,  to  shake 
hands,  so  to  speak,  with  the  men  and  women  who 
have  enriched  our  mother  tongue  with  their  prolific 
pens. 

The  selecticms  are  admirable,  and  the  whole  work 
one  of  surpassing  merit.  So  far  as  we  know,  there  is 
no  kindred  work  fit  to  be  compared  to  it  The  care- 
fully-written footnotes  will  prove  invaluable  to  all 
who  use  the  book* 

Self-Onltnre  f or  AIL  PartVIL  Price  6d.  London: 
Ward,  Lock,  &  Co. 

This  capital  serial  has  reached  its  seventh  part, 
which  in  point  of  excellence  is  equal  to  its  prede- 
cessors. 

Chambers's  Geographical  Beaders.  Book  II.  for 
Standard  III.  Fcp.  Svo,  128  pp.  Price  lod. 
London :  W.  &  R.  Chambers. 

We  are  much  pleased  with  this  cheap  unpretending- 
looking  volume  designed  to  meet  the  requirements  of 
the  new  article  in  Geography.  Many  teachers  will 
thank  Mr.  Meiklejohn  for  his  little  book,  whose 
crowning  merit  is  its  extreme  simplicity.  Any  child 
in  the  Third  Standard  will  read  it  fluently.  We  dwell 
upon  this  excellence  because  the  language  in  many 
of  the  Geographical  Readers  already  put  forth  is  far 
too  hard.  We  are,  however,  sorry  to  see  a  host  of 
useless  so-called  test  questions  occupying  space 
which  could  h^ve  been  turned  to  better  account 
The  book  is  embellished  with  a  series  of  excellent 
illustrations — illustrations  that,  we  ventiure  to  say,  will 
be  equally  helpful  to  the  teachers  as  to  the  scholars. 
The  printing  and  binding  has  been  done  in  the 
Messrs.  Chambcrs^s  usual  commendable  style. 

Mafous  Ward's  Axithmetia  By  J.  W.  Marshall. 
In  Three  Parts.     London :  Marcus  Ward  &  Co. 

When  we  opened  this  book  we  own  to  being  rather 
prejudiced  in  its  favour.  The  tasteful  design  and 
imprint  on  the  cover,  the  excellence  of  the  paper  and 
printing,  and  the  rare  clearness  of  the  bold  round 
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type,  together  with  the  neat  and  judicious  arrange- 
ment of  the  text,  must  be  our  explanation  for  this 
prejudice.  In  these  points  the  book  has  never  been 
excelled.  It  is  a  pleasure  to  look  at  it  The  writer 
of  the  book  is  no  novice  :  the  practised  hand  of  a 
skilful  teacher  is  shown  on  every  page.  A  full  and 
simple  explanation  of  each  rule  is  given.  The 
exercises  are  numerous,  well  graduated,  and  include 
an  excellent  selection  of  problems.  The  higher 
Standard  work  is  hardly  'stiff'  enough — that  is,  if  we 
keep  in  view  the  ever-varying  standards  set  up  by 
H.M.  Inspectors.  Assuming  the  answers  (which  have 
not  been  received  by  us)  to  be  correct,  we  strongly 
recommend  Marcus  Ward's  Arithmetic 

The  Child's  Geography.  By  M.  J.  Barrington  Ward, 
M.A.  60  pp.  Price  6d.  London:  Marcus 
Ward  &  Co. 

As  an  Inspector  of  Schools,  Mr.  Barrington  Ward 
is  so  conscientious  and  thoroughly  imbued  with  the 
love  of  his  work  that  we  are  pleased  to  see  his  *  Child's 
Geography.'  In  an  unassuming  preface  he  states  that 
his  object  in  issuing  his  booklet  is  to  simplify  his 
subject  and  render  it  more  interesting  to  the  little  ones. 
In  this  twofold  object  he  has  succeeded  in  a  marked 
degree.  The  language  is  at  once  simple  and  natural, 
and  quite  free  from  that  childishness  which  too  often 
disfigures  books  penned  expressly  for  young  people. 

The  excellent  illustrations  which  appear  (with  one 
exception)  at  every  opening  of  the  text  are  appropri- 
ate, and  lend  an  additiond  charm  to  the  work.  We 
regret,  however,  to  find  a  series  of  questions  tacked  on 
to  each  page.  This  is  a  mistake — a  grave  one. 
Good  teachers  don't  need  them,  and  lazy  ones  should 
certainly  not  have  them  placed  at  their  fingers'  ends. 
It  seems  to  us  a  pity  that  this  valuable  space  should 
be  thus  wasted.  Still  the  work  is  a  long  way  ahead 
of  any  introductory  school  Geography  designed  for 
_young  beginners  that  it  has  been  our  privilege  to 
examine.  The  cheery  little  folk  who  receive  their 
education  at  home,  and  who  have  hitherto  spelt  their 
way  through  the  horrid  dry  question  and  answer 
book,  will  hail  its  advent  with  delight  Messrs. 
Marcus  Ward  &  Co.'s  name  is  a  sufficient  guarantee 
that  the  paper,  printing,  and  binding  are  all  that 
could  be  desired  for  the  modest  sixpence  at  which 
the  book  is  published. 

Hew  TestameAt^  Bevieed  Version.  496  pp.  cr.  8vo. 
London :  Oxford  and  Cambridge  Warehouses. 

We  received  this  volume  just  as  we  were  going  to 
press.  We  cannot,  therefore,  at  present,  do  more 
than  simply  announce  its  publication.  The  edition 
with  which  we  have  been  favoured  is  well  printed  in 
large  type  (Longprimer)  on  good  paper.  The  binding 
i»  neat  and  durable. 

Olass-Book  of  Elementaiy  Mecbanics:  An  Intro- 
dnction  to  Natural  Fhilosoidiy.  Part  I.,  Matter. 
By  William  Hewitt,  B.Sc.  87  pp.  London: 
George  Philip.     1880. 

The  first  and  most  difficult  point  to  decide  with 
reference  to  a  book  on  Natural  Philosophy,  is  whether 
it  has  the  slightest  pretence  of  an  excuse  for  coming 
into  existence  at  all.  When  the  market  is  flooded 
with  sMch,  when  small  men  and  great  men  alike  have 
had  their  say  on  this  subject,  it  might  almost  be  sup- 


posed that  it  is  exhausted.  Mr.  Hewitt,  however, 
thinks  differently.  He  shall  defend  himsel£  '  Some 
three  years  ago,'  he  says,  'the  Liverpool  School 
Board  resolved  to  introduce  experimental  science 
teaching  into  their  schools,  and  the writerwas  appointed 
to  organize  a  scheme  of  demonstrations  in  accordance 
with  this  resolution.  The  subject  selected  for  demon- 
stration in  the  boys'  schools  was  Elementaiy  Natural 
Philosophy,  or  Mechanics,  as  defined  in  Schedule  IV. 
of  the  Revised  Code.  .  .  .  The  difficulty  hitherto  has 
been  to  get  the  children  to  express  in  anything  like 
precise  language  the  ideas  which  the  experiments 
have  suggested  to  their  minds.  It  is  hoped  that  a 
careful  reading  of  the  following  lessons,'  etc  The 
justification  is,  we  think,  sufficient ;  and  having  now 
got  a  plan  of  the  whole  work  in  our  minds,  we  will 
proceed  to  consider  the  details.  It  is  divided  into 
thirty-four  lessons,  each  of  which  should,  always  sup- 
posing the  teacher  to  assist  with  diagrams  and  experi- 
ments, take  an  average  class  about  an  hour.  There 
are  about  half  a  dozen  exercises  at  the  end  of  each 
lesson,  and  a  hundred  miscellaneous  examples  at  the 
end. 

The  exercises  are  a  very  praiseworthy  part  of  Mr. 
Hewitt's  work.  They  must  inevitably  lead  the  chil- 
dren to  think  for  themselves.  Common  incidents, 
which  through  their  very  commonness  are  deemed 
insignificant,  are  here  made  the  vehicle  of  most  im- 
portant instruction.    Take  a  few  examples : — 

'  When  a  glass  stopper  is  fast  in  the  neck  of  a 
bottle,  people  sometimes  slightly  warm  the  bottle 
neck,  and  the  stopper  comes  out  easily.  Explain 
this.' 

'If  the  upper  portion  of  the  spout  of  a  kettle 
were  cut  off,  to  what  height  could  the  kettle  be  filled 
with  water?' 

'  People  sometimes  water  plants  in  flower-pots  by 
letting  the  pot  stand  in  a  saucer  of  water.  Describe 
and  explain  the  manner  in  which  the  water  gets  to 
the  roots  of  the  plant,  and  even  to  the  top  of  the 
soil.' 

'If  a  dry  towel  or  handkerchief  be  placed  in  a 
basin  of  water  with  one  end  hanging  over  the  side, 
the  water  will  drop  from  this  end  provided  it  is  lower 
than  the  surface  of  the  water  in  the  basin.  Explain 
(i)  why  the  material  becomes  wet  at  all,  and  (2)  the 
continual  dropping  of  water  from  the  end  outside.' 

Simple  as  these  things  are,  they  are  yet  amply 
sufficient  bases  for  lectures  on  expansion,  fluid  levels, 
capillarity,  and  the  siphon. .  The  teacher  might  talk 
learnedly  for  hours  on  the  reason  of  capillarity,  and 
the  open-mouthed  youngsters,  as  probably  as  not, 
would  imagine  capillarity  >ras  a  sort  of  medicine. 
But  let  him  take  any  simple  example,  bread-crumbs 
sucking  up  moisture,  flower-pots,  or  anything,  and 
capillarity  would  vanish  firom  the  Materia  Medica  to 
take  its  place  among  reasonable  phenomena  which 
boys  might  attempt  to  understand. 

We  have  said  enough  on  the  merits  of  Mr.  Hewitt's 
work.  It  is  exactly  adapted  to  those  for  whom  it  is 
intended.  Yet  we  have  one  little  bone  to  pick. 
Should  not  absurd  inaccuracy  in  the  choice  of  titles 
be  left  to  novelists  ?  The  ordinary  rule  of  the  present 
day  to  guide  the  luckless  creature  who  has  written  a 
novel  in  the  choice  of  a  title,  is  to  mix  letters  in  a 
bag,  or  after  the  fashion  at  Laputa,  and  take  the  first 
set  that  turns  out,  respecting  it  only  if  it  is  all  conso- 
nants.   Mr.  Hewitt  has  not  quite  followed  this,  but 
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neither  is  he  altogether  original  in  his  method  of 
choice,  for  it  is  perfectly  certain  that  three-quarters 
of  the  lessons  with  which  we  have  been  dealing  have 
not  the  remotest  possible  connection  with  Mechanics, 
Che  science  of  MaMnes.  Indeed,  if  they  had  had 
such  a  connection,  it  seems  as  likely  as  not  that  Mr. 
Hewitt  would  have  called  his  book  Philology  or 
Chemistry. 

Mechanics  for  Jmiior  Students,  including  Hydro- 
statics and  Pneumatics.  By  W.  J.  Browne, 
M.A.  (Lond.),  Inspector  of  National  Schools, 
Ireland.  5th  ed.  178  pp.  Price  2s.  Man- 
chester :  John  Heywood. 

We  have  next  to  consider  another  book  on 
Mechanics,  and  we  are  bound  to  confess  at  the 
outset,  that  Mr.  Browne  has  not  succeeded  so  well 
in  his  object  as  Mr.  Hewitt  in  his.  The  two  books 
are  in  a  measure  complementary,  but  yet  Mr.  Browne 
by  no  means  iills  up  Mr.  Hewitt's  deficiencies,  and 
to  fill  up  Mr.  Browne's  would  almost  certainly  be  a 
task  from  which  Mr.  Hewitt  would  beg  to  be  excused. 
The  one  book  explains  theories  by  common-sense 
examples,  the  other  scorns  common  sense,  and  pro- 
ceeds to  mathematical  demonstrations.  We  have  no 
great  inaccuracies  to  lay  to  Mr.  Browne's  charge ;  in 
fact,  we  have  noticed  no  mistakes,  and  only  one  or 
two  misprints  not  at  all  important.  The  chief  fault 
we  have  to  find  with  the  book  is  its  inextricable  con- 
fusion. Statics,  Dynamics,  and  fragments  of  Machines 
are  mixed  together  with  lamentable  carelessness. 
From  considering  Energy  and  Work,  most  indisputably 
dynamical  ideas,  we  are  roughly  introduced  to  Friction, 
which,  as  far  as  it  is  here  treated,  has  a  fair  right  to 
claim  affinity  with  Statics.  But  our  path  is  by  no 
means  to  lie  through  Statics  for  the  rest  of  the  jour- 
ney. Scarcely,  in  fact,  have  we  been  introduced  to 
Friction,  when  ws  fly  off  at  an  abrupt  tangent  to 
Impact.  And  thus,  by  a  wriggling,  jerky  method, 
we  reach  our  goal  and  the  welcome  end,  by  no  means 
quite  certain  ^t  we  have  not  gained  a  smattering  of 
every  science  under  the  sun  that  has  the  remotest 
connection  with  Mechanics. 

There  is  the  same  capriciousness  in  the  choice  of 
phenomena  that  are  dignified  with  an  explanation  as 
there  is  in  the  arrangement.  Capillarity,  one  of  the 
hardest  problems  in  Hydromechanics,  receives  half  a 
page  and  a  diagram ;  while  the  application  of  Resolu- 
tion of  Forces  to  the  solution  of  simple  statical  pro- 
blems other  than  the  ordinary  run  of  pulleys,  inclined 
planes,  and  cranks,  is  scarcely  mentioned. 

And  then,  again,  we  object  to  the  identification  of 
the  Principle  of  Energy  and  Virtual  Velocities. 
There  is  no  doubt  that  Virtual  Velocities  is  Virtual 
Work,  but  the  omission  of  the  adjective  makes  all  the 
difference.  Virtual  work  and  work  are  not  the  same, 
although  the  one  is  a  particular  case  of  the  other,  any 
more  than  the  science  of  Infinitesimals  is  a  part  of 
Algebra.  To  apply  the  Principle  of  Work,  a  very 
ordinary  amount  of  common  sense  is  all  that  is  neces- 
sary; but  to  apply  Virtual  Work,  the  Differential 
Calculus  is  as  often  as  not  quite  indispensable — in 
other  words.  Work,  or  Energy,  belongs  to  the  domain 
of  Kinematics ;  Virtual  Work,  to  that  of  Analytical 
Statics. 

Friction,  again,  is  a  theory  which,  as  Mr.  Browne 
presents  it,  is  utterly  valueless  in  practice.    It  is  surely 


as  important  to  state  this  as  it  is  to  give  an  empirical 
formula  for  the  velocity  of  a  shot  on  leaving  a  cannon. 

But  we  must  have  done  with  our  complaints.  On 
the  whole,  Mr.  Browne's  book  has  very  many  good 
points.  He  is  peculiarly  happy  when  he  gets  among 
Machines,  and  once  there  he  has  the  good  sense  to 
remain  there  as  long  as  possible.  Five  editions  have 
greatly  improved  the  work.  We  have  shown  that 
there  is  room  for  further  improvement  For  the 
author's  sake,  let  us  hope  that  there  is  room  in  the 
world  for  another  edition. 

In  conclusion,  we  will  remark  that  Matriculation 
Candidates  would  be  greatly  benefited  by  it. 


Primer  of  the  Industrial  Geography  of  France.    B 
G.     P.     Bevan.      London :    Sonnenschein 
Allen. 
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This  so-called  primer  merits  the  name  of  a  text- 
book of  the  subject  on  which  it  treats.  The  various 
productions,  manufactures,  and  commercial  features 
of  France  are  not  merely  enumerated,  but  described 
with  care  and  accuracy.  Boys  and  girls  will  readily 
follow  the  agreeable  and  lucid  reasoning  which  these 
pages  gently  associate  with  the  descriptive  process. 
The  description,  too,  is  very  much  more  valuable  than 
the  bare  enumeration  of  facts  to  which  many  geo- 
graphical books  are  confined.  A  capital  summary  is 
also  given  under  the  heading  of  a  table  of  liidustries, 
in  which  the  product  or  manufacture  is  given  with  the 
name  of  the  place  where  carried  on.  The  book  is 
admirably  printed,  and  contains  also  a  succinct  and 
useful  table  of  English  equivalents  of  ordinary  French 
money,  weights,  and  measures.  Young  readers  will 
find  this  primer  pleasant  reading,  and  finish  it  with  a 
very  different  and  much  superior  knowledge  of  the 
nature  of  the  leading  industrial  features  of  France  than 
from  the  bare  and  vague  ideas  conveyed  by  many  more 
pretentious  books. 

The  Notation  of  Vocal  Musia     By  W.  W.  Pearson. 
London :  Reeves  &  Novello. 

This  tract  is  an  attempt  to  simplify  musical  notation 
in  the  avoidance  of  key  signatures  by  Substitution  of 
Pitchy  and  thus  applies  the  principle  of  the  *  Tonic 
Sol-Fa  system' to  the  ordinary  or  established  notation. 
This  principle  indeed  is  not  peculiar  to  the  method  or 
system  developed  by  Mr.  Curwen  from  Miss  Glover's 
idea,  as  it  was  in  ancient,  and  we  may  say  general, 
use  till  the  mistake  was  made  of  attempting  to 
establish  the  WiUielm  or  Fixed  Do  system  under  the 
Shuttleworth-Hullah  effort  in  1840.  In  Lancashire, 
vocalization  was  taught  under  the  'Moveable  Do' 
system ;  and  the  same  method  was  developed  in  a 
class-book  written  by  the  late  John  Turner,  Esq.,  and 
published  by  the  Christian  Knowledge  Society,  about 
the  time  that  Dr.  Hullah's  adaptation  of  Wilhelm's 
method  first  appeared.  Mr.  Pearson  hits  the  blot 
on  this  '  Moveable  Do '  nomenclature  by  the  necessity 
of  change  of  name  which  this  system  involves.  As 
'  every  note  will  have  seven  different  names  according 
to  the  key  in  which  it  appears,'  the  pupil,  Mr.  Pearson 
observes,  '  will  be  some  time  before  he  makes  much 
progress,' 

Without  pausing  to  notice  the  way  in  which  Balfe 
Crampton,  and  the  practical  drillers  of  opera  singers 
have  cut  this  knot  by  the  avoidance  of  the  Sol-Fa 
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syllables  altogether,  we  proceed  to  mention  that  Mr. 
Pearson  proposes  to  render  the  Natural  Key  available 
for  music  in  every  key  by  a  plain  and  simple  indica- 
tion of  the  (absolute)  pitch  required,  similar  in  fact  to 
that  used  by  the  Sol-Faists.  No  one  can  doubt  but 
the  path  of  the  learner  would  be  immensely  smoothed 
by  this  plan,  which  Mr.  Pearson  clearly  explains.  In 
addition  to  his  explanatory  remarks,  he  also  gives  a 
few  well-known  specimens  by  way  of  illustration. 
Among  these  is  Weldon's  O  Praise  Godj  which  also 
serves  to  show  the  simplification  of  time  recommended 
by  Mr.  Pearson.  This  latter  proposal  involves  no 
serious  change,  but  merely  the  application  of  the 
Crotchet  Notation  to  all  kinds  of  time.  To  this  there 
can  be  no  more  valid  objection  than  to  the  abandon- 
ment of  the  old  longs  and  brei^es.  The  words  used  to 
indicate  time  movement  are  sufficiently  explicit  to 
justify  this  attempt  to  lessen  a  superfluous  nomen- 
clature. In  this  Mr.  Pearson  would  eliminate  f  and 
f  signatures,  and  for  both  these  use  |  with  a  suitable 
term  of  time  movement  With  alUgro  or  vivace  | 
meets  all  the  requirements  of  f  signature,  and  with 
adagio  or  le$tio  that  of  f ,  which  some  regard  as 
essential  to  ecclesiastical  music 

Mr.  Pearson  recommends  the  disuse  of  the  Tenor 
clef  with  greater  diffidence.  Yet  we  are  glad  to  see 
that  he  does  discountenance  this  stumbling-block  in 
the  path  of  music  which  public  convenience  will  no 
longer  tolerate.  Part  music  with  the  Tenor  clef  has 
now. very  little  chance  of  sale.  Even  the  cautionary 
*  octave  lower'  is  now  generally  omitted,  and  the 
word  Tenor  considered  quite  sufficient  to  indicate 
the  practical  applicability  of  the  Treble  clef  to  Tenor 
music  Those,  however,  who  admire  this  fetish  sign 
may  have  their  taste  gratified,  while  the  advocates  of 
simplicity  may  also  be  satisfied  by  the  placing  of  the 

Tenor  clef  sign  across  the  third  space  thus  :  [rift- 
instead  of  across  either  the  third  or  the  fourth  line  : 
a  plan  now  often  adopted  in  this  country, 

and  very  generally  in  America.  In  recommending 
the  use  of  C  key  (the  natural  key)  for  all  vocal  music, 
Mr.  Pearson  aptly  illustrates  his  object  by  the  use  of 
crooks  for  the  French  horn,  in  which,  by  a  crook  for 
every  key,  all  music  is  read  from  the  key  of  C.  By 
these  remarks  Mr.  Pearson's  aim  in  the  direction  of 
simplicity  and  utility  will  doubtless  be  gathered,  in 
addition  to  which  it  is  no  new  nomenclature  nor 
novel  notation  that  he  reconmiends,  but  merely  the 
application  of  the  established  notation  to  the  excision 
of  needless  difficulties.  'Let  the  teacher  of  elementary 
singing,'  says  Mr.  Pearson,  'confine  his  instruction 
and  the  practice  of  his  pupils  to  the  key  of  C,  the 
treble  cle^  and  the  crotchet  notation,  transposing  all 
music  otherwise  written  into  these,  and  I  will  venture 
to  say  that  the  results  will  stupass  his  roost  sanguine 
expectations.' 

With  all  this  we  cordially  agree.  Nothing  can  be 
lost  thereby.  No  step  has  to  be  taken  Siat  has 
afterwards  to  be  retraced.  Nothing  has  to  be  learnt 
that  is  afterwards  to  be  unlearnt  Even  if  the  study 
of  keys  be  hereafter  desirable,  this  preliminary  and 
thorough  knowledge  of  the  key  of  C  will  facilitate  the 
knowledge  of  the  secondary  steps.  Doubtless  the 
work  of  transposition  from  another  to  the  key  of  C 
will  greatly  aid  the  knowledge  of  the  use  of  ke3rs,  and 
a  prolonged  practice  in  the  key  of  C  also  be  the  best 
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introduction  to  music  in  other  keys,  which,  by  Mr. 
Pearson's  method,  would  be  needless  so  far  as  vocal 
music  is  concerned. 

The  Bkgrcle  Boad  BocdL  By  Chades  Spencer.  2x9 
pp.  cr.  8vo.  Price  2&.  London:  Griffith  &. 
FariBn. 

Now  that  the  summer-time  is  here,  and  with  it  the 
holiday  season,  tourists  are  already  on  the  alert 
planning  their  *  outings.'  To  the  bicyclist  who  has 
not  yet  made  up  his  mind  where  to  go,  we  strongly 
recommend  the  new  edition  of  Mr.  Spencer's  valuable 
road  book.  In  it  he  will  find  everything  likely  to 
contribute  to  the  enjoyment  of  his  trip.  The  book  is 
cheap,  well  bound,  printed  in  clear  readable  type,  and 
has  our  best  wishes  for  its  success. 

Bjron's  Bi^ge  of  Corinth,  and  Wordi0woi«i%  Ode^to 
Dirty.^  Ptice  2d  each.  London :  W.  &  K. 
Chamber?'. 

Every  teacher  must  surely  know  Chambers*  reprints 
of  the  English  claasics.  Concerning  the  above  two 
books,  the  best  testimony  we  can  bear  is  to  say  they 
are  in  all  respects  fully  equal,  to  their  worthy 
predecessors  in  the  same  seriea 

Shakespeare's  Mldsununer  Night's  Dream.  Edited 
by  Rev.  C.  E:  Moberly.    (London :  Rivingtons.) 

This  clearly-printed,  caxiefidly*«dited  handy  little 
volume  will  prove  of  great  service  to  those  who  are 
reading  Shakespeaie's  AHdsmmmarr  NigMs  Druuiu 

Geography  for  the  ITae  of  Schools,  dftaignfld  to  assist 
CandidateB  pr^nziog  for  Azmy,  Civil.  Servioei, 
and  other  Examkiationa.  By  W.  M.  Lupton* 
London:  Longman .&. Co« 

This  compendium  of  geographical  facts  will  be  very 
usefiil  as  a  book  of  reference  to  text4>ooks  and  other 
explanatory  treatises  on  Geo^pbyt  and  is  intended 
by  its  author  to  be  accompanied  by  his  Geographical 
Questions.  Taken  alone,  it  is  not  a  book  for  schools  in 
which  the  science  of  Geography  is  now  being  wisely 
associated  with  reading  lessons.  Schoolboys,  in  fact, 
need  the  descriptive  and  instructive  features  of  Geo- 
graphy to  be  enlarged  instead  of  being  diminished ; 
and  although  we  cannot  divest  our  sdhool-books  of 
method  and  anrangement  which  aie  delightfully 
absent  from  books  of  travel  and  gossiping  rambles, 
yet  we  believe  that  geographical  facts  are  better  and 
certainly  fax  more  pleasantly  acquired  by  lively,  and 
interesting  narrative  than  by  a  bare  enumeration  of 
facts  and  names.  This  remark  must  not  be  under- 
stood as  an  objection  to  Mr.  Lupton's  book,  but  to 
its  being  used  injudiciously;  As  a  compendium 
it  evinces  remarkable  skill  in  presenting  the  leading 
facts  and  most  salient  features  of  every  country  in  every 
quarter  of  the  globe,  and  almost  of  every  place  of 
sufficient  importance  to  be  thus  mentioned.  The 
information  is  brought  down  to  the  present  time^  to 
the  cession  of  Dulcigno  and  Monten^nx  The  facts 
mentioned  in  the  enumeration  of  the  principal  towns 
and  places  of  note  in  Great  Britain  are  particularly 
well  chosen>  and  present  little  for  objection  or  correc- 
tion. The  book  is  also  useful  in  its  index  of  nearly 
4000  places,  occupying  nearly  23  pages.  *Shecr- 
ness,  at  the  mouth  of  the  Medway,'  might  be  better 
stated  as  being  at  the  confluence  of  the  Thames  and 
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Hedway.  Weiiearthat  die  former  prospeMxus  ogfstier 
trade  of  Poole  is  neariy  destroyied.  Someioity  years 
Sgo,  oystas-fMioertiDkl  in  *tius  old  town  at  the  rate  of 
hL  «nd  8d.*  a  Jumdred,  but  aoir  fetch  prices  that 
iNPOuld  drive  a  Dando  to  despair.  JSjochester  also  was 
associated  with  the  oyster  tiade  nsore  from  being 
the  entn^t  of  the  China  Rode  smd  Qtieeoborough 
fisheries  than  for  having  oyster  beds  of  its  own. 
Ikavesend  we  ahould  la^r  describe  as  a  watering- 
place  and  the  entraace  to  the  port  of  London,  than 
on  account  of  its  batteries,- which,  however,  are  now 
important  ^A'veryinefulfisatareof  Mr.  Lupton'sbook 
in  the  lenumeration  of  rivexs,  is  the  mention  of  their 
leading  tributaries,  together  irith  the  principal  towns 
cm  their  respective  banks.  The  glass  manu&cture 
of  Bristol  should  tere  been  mentioned  in  connection 
with  this  city,  and  abo  that  Somersetshire  has  as  good 
a  claim  to  a  large  portion  of  Bristol  as  Surrey  has  to 
a  part  of  London.  The  mention  of  many  places  in 
connection^with  recent  facts  shows  that  Mr.  Lupton  is 
no  thoughtless  compiler. 

Salf-Edocation :  An  Essay  on  the  Belation  between 
the  leadier  and  the  Taught  Price  is.  London : 
Guest. 

l!)r.  Hime  (is  an  ardent  believer  in  the  good  old- 
tehioned  way  of  getting  on  in  life  by  patient  per- 
sistent plodding.  His  essay  demonstiates  that  he 
who  desires  to  excel  may  in  spite  of  any  difficulties. 
It  ^denounces  the  pernicious  system  of '  cram '  which 
is  opposed  to  all  true  education,  and  strongly  urges 
tlie  student  to  form  the  habit  of  relying  upon  his 
own  powers  for  success.     The  book  should  be  widely 


JofaDston'B  Uluatrations  of  Ligjht^and  Heat    With 
Handbook.     London :  W.  &  A.  K.  Johnston. 

These  beautiful  illustrations,  accompanied  as  they 
axe  by  a  useful  little  handbook,  will  mnder  die  science 
lecturer  great  help.  And  nothing  in  their  way  could 
be  better  for  illustrating  an  occasional  < object'  or 
'oral'  lesson.  The  drawing  and  colouring  are  so 
oniformly  excellent  that  the  diagrams  arrest  the 
attention  at  once.  They  are  worth  bu3ring,  if  only  to 
brighten  up  the  schoolroom  and  make  it  look  more 
attractive. 

WoDdteira  of  the  World.    By  W.  Gilbert.    Price  3s.  6d. 
London :  Stiahan  &  Co. 

This  is  a  really  capital  book,  one  that  will  delight 
the  old  folk  as  well  as  the  young.  Mr.  Gilbert  has 
the  knack  of  telling  a  sensible  story  in  first-rate  style, 
and  is  never  wearisome.  We  heartily  commend  his 
elegantly-bound  volume.  As  a  prize,  it  cannot  fail  to 
give  satisfaction  to  the  lucky  youngster  who  becomes 
the  happy  possessor  of  it. 


[7^  Editor  -will  have  phasure  in  insirtin^  Short  Notices  of 
Association  meetings.  Communications  should  be  written  on  one 
tide  ofthffaperonly^  and  sent  early  in  fhtnionth.'\ 

The  Conference  on  Code  Reform  was  one  of 
the  principal  educational  events  of  the  last  month. 
In  consequence  of  the  announcement  of  the  Vice- 
President,  that  it  had  been  resolved  to  introduce 


considerate' changes  in  the  Code,  steps  were  taken 
to  form  an  association  of  leading  educationists,  who 
should  bestow  their  united  consideration  on  the 
subject,  and  submit  to  the  Education  Department 
the  result  of  such  consideration.  The  leading  part 
in  the  formation  of  this  association  was  taken  by  Mn 
Mark  Wilks,  chairman  of  the  School  Management 
Committee  of  the  School  Board  for  London,  and  the 
Rev.  £.  F.  M.  MacCarthy,  chairman  of  the  Education 
Committee  of  the  Birmingham  School  Board.  The 
result  of  their  action  was,  that  an  association  was 
formed,  consisting  of  the  following  gentlemen : — 

Rev.  E.  A.  Abbot,  D.D.,  Head  Master  of  the  City  of 
London  School ;  Rev.  Wm.  Barnes,  Chairman  of  School 
Management  Committee,  Leeds  School  Board;  Rev.  J.  W. 
Caldicott,  D.D.,  Head  Master  of  Bristol  Grammar  Sdhool: 
Charles  Doncaster,  Esq.,  Chairman  of  S.  Man.  Com.,  Sheffield 
School  Board;  H.  W.  Eve,  Esq.,  Head  Master  of  University 
College  School,  London;  Professor  G.  Carey  Foster,  F.R.S., 
Professor  of  Physics,  University  College,  London;  Professor 
Gladstone,  F.R.S.,  Member  of  the  London  School  Board; 
James  Hanson,  Esq.,  Chairman  of  S.  Man.  Com.,  Bradford 
School  Board;  Professor  Henrici,  F.R.S.,  Professor  of  Applied 
Mathematics,  University  College,  London ;  Sir  U.  Kay-Shuttle- 
worth,  Bart.,  Member  of  the  London  School  Board;  Rev. 
Brooke  Lambert,  Vicar  of  Greenwich;  Sir  John  Lubbock, 
Bart.,  F.R.S.,  M.P.  for  the  University  of  London;  Rev.  J.  F. 
McCallan,  Chairman  of  S.  Man.  Com.,  Nottingham  School 
Board  ;  Rev.  £.  F.  M.  MacCarthy,  Chairman  of  the  Education 
Committee,  Birmingham  School  Board ;  Professor  Meiklejohn, 
Professor  of  Education  in  the  University  of  St.  Andrews,  N.B. ; 
Richard  Morris,  Esq.,  LL.D.,  President  of  the  Philological 
Society,  London;  Rev.  T.  D.  C.  Morse,  Member  of  the 
London  School  Board;  Professor  Max  Miiller,  Professor  of 
Comparative  Philology,  University  of  Oxford ;  William  Oulton, 
Esq.,  Chairman  of  S.  Man.  Com.,  Liverpool  School  Board; 
Rev.  Mark  Pattison,  Rector  of  .Lincoln  CdUege,  Oxford ; 
J.  AUanson  Picton,  Esq.,  formerly  Member  of  the  London 
School  Board ;  Rev.  R.  H.  Quick,  formerly  Assistant  Master 
at  Harrow  School ;  A.  Sonnenschein,  Esq.,  Author  of  Science 
and  Art  of  Arithmetic^  etc.;  R.  F.  Weymouth,  Esq.,  D.Lit., 
Head  Master  of  Mill  Hill  School,  Middlesex  ;  Mark  WhitwiU, 
Esq.,  Chairman  of  the  Bristol  School  Board  ;  Mark  Wilk%  Esq., 
Chairman  of  S.  Man.  Com.,  London  School  Board;  Rev. 
Joseph  Wood,  Chairman  of  the  Leicester  School  Board ; 
R.  Wormell,  Esq.,  D.Sc,  Head  Master  of  the  Middle  Class 
School,  Cowper  Street,  E.C. 

Considerable  dissatisfaction  was  manifested  by, 
and  on  behalf  of,  certificated  (elementary)  teachers 
that  their  co-operation  was  not  invited.  Non-mem- 
bers were,  however,  allowed  to  attend  the  Conference 
and  to  take  part  in  the  discussion,  though  not  to  vote, 
and  several  gentlemen  connected  with  the  work  of 
elementary  teaching  did  actually  avail  themselves  of 
this  privilege.  The  Conference  met  in  the  Board 
Room  of  the  School  Board  for  London,  on  Thursday 
the  2 1  St  April.  Mr.  Mark  Wilks  was  elected  to  preside, 
and  the  Rev.  Mr.  MacCarthy  to  act  as  secretary. 
The  chairman  opened  the  proceedings  by  explaining 
the  origin  and  objects  of  the  Conference.  These 
objects  were,  first,  to  produce  a  memorial  to  the 
Education  Department,  setting  forth  generally  the 
principles  of  the  association,  and  then  to  apply  these 
principles  to  the  Standards  of  the  Code,  thus  to 
examine  and  determine  what  were  the  most  practical 
and  practicable  Standards  of  instruction.  It  was 
hoped,  he  said,  that  sub-committees  which  had  been 
appointed  by  the  association  would  have  been  able 
to  bring  up  a  report  to  the  meeting,  including  not 
only  a  draft  of  the  memorial,  but  also  a  rough  draft 
of  the  proposed  alterations  in  the  Standards,  and  also 
a  revision  of  the  Fourth  Schedule.  The  time  at  their 
command  had  not  been  sufficient  to  accomplish  the 
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whole  of  this  purpose.  The  memorial,  however,  was 
prepared  He  would  therefore  suggest  that  the  Con- 
ference should  devote  the  present  session  to  the 
consideration  of  the  memorial,  and  then  adjourn,  to 
meet  on  the  4th  of  May  for  the  disposal  of  the  other 
parts  of  the  programme.  This  suggestion  was  unani- 
mously adopted.  The  draft  memorial  was  then  dis* 
cussed  clause  by  clause,  after  which  the  Conference 
adjourned  as  agreed  upon. 

The  adjourned  Conference  on  Code  Reform  was 
held  in  the  Board  Room  of  the  London  School  Board, 
on  Wednesday  the  4th  May,  Mr.  Mark  Wilks  in  the 
chair.  After  some  discussion,  it  was  moved  by  Mr. 
Wilks  that  the  following  memorial  to  the  Education 
Department  be  adopted.  This  was  adopted  with  one 
dissentient : — 

To  the  President^  Vice-President^  and  Lords  of  the 
Committee  of  Council  on  Education, 

We,  the  undersigned,  being  intimately  associated 
with  Educational  Work  in  this  country,  and  convinced 
that  the  whole  range  of  Education  from  the  Elemen- 
tary School  to  the  Universities  is  so  organically 
connected  that  the  course  of  instruction  followed  in 
the  Elementary  Schools  cannot  but  affect  directly  the 
work  of  the  Secondary  Schools,  and  through  them,  to 
an  increasing  extent,  even  the  Universities,  have  long 
felt  that  the  educational  provisions  of  the  existing 
Code  fail  to  secure  either  a  solid  foundation  for  all 
Education,  or  the  substantial  equipment  of  the  children 
passing  through  the  public  Elementary  Schools  for 
their  ftiture  duties  and  responsibilities. 

We  have  accordingly  heard  with  the  utmost  satis- 
faction that  your  Lordships  have  under  contemplation 
the  making  of  fundamental  changes  in  the  Regulations 
of  the  Code. 

We  would  respectfully  submit — ^that  the  experi- 
ence of  the  past  has  led  to  the  acceptance  of  certain 
general  Principles  of  Education,  and  that  these 
c  innot  be  neglected  without  seriously  detracting  from 
the  value  of  the  early  training  given  at  school. 

The  most  important  of  these  principles  are — (i) 
That  the  Course  of  Studies  should,  at  each  stage, 
be  in  harmony  with,  and  adapted  to,  the  natural  de- 
velopment of  the  child's  mind  and  body.  (2)  That 
all  teaching  should  proceed  from  the  Known  to  the 
Unknown ;  from  the  Particular  and  the  Concrete  to 
the  General  and  the  Abstract;  and  from  the 
Empirical  to  the  Rational  and  Scientific 

We  would  respectfully  urge  that  the  Standards 
(Art  28)  and  Stages  (Schedule  IV.)  are,  at  different 
points,  at  variance  with  one  or  other  of  these  principles. 

We  would  remind  your  Lordships  that  these 
principles  were  enunciated  by  the  Committee  of 
Council  thirty-seven  years  ago,  and  embodied  in  the 
Minutes  on  Methods  of  Teaching  issued  by  the  Com- 
mittee in  1844;  and  we  would  also  point  out  that 
they  are  recognised  in  a  greater  or  less  degree  in  the 
most  approved  Manuals  of  Method  now  in  the  hands 
of  those  who  are  being  trained  as  Elementary 
Teachers. 

We  would  therefore  ask  for  the  unreserved  adop- 
tion of  these  principles  as  the  basis  of  our  Public 
Elementary  Education. 

A  draft,  or  series  of  drafts,  were  then  laid  before 
the  Conference,  in  which  were  embodied  the  results 


of  the  deliberations  of  the  sub-committees  appointed 
to  consider  the  changes  which  it  is  desirable  to  intro- 
duce in  the  Code  with  reference  to  the  Standards  of 
Examination  and  the  Fourth  Schedule.  These  re^ 
ceived  careful  and  minute  consideration  from  the 
Conference,  and  after  considerable  discussion  a 
large  number  of  suggestions  were  agreed  upon,  which 
it  was  resolved  to  present  to  the  Department  as  in 
harmony  with  the  general  principles  embodied  in  the 
memorial  The  memorial,  with  the  names  of  the 
members  of  the  association  appended,  and  these 
suggestions,  have  accordingly  been  presented  to  the 
Department  These  suggestions  have  met  with 
considerable  approval  from  the  principal  educational 
journals.  There  is,  however,  a  general  agreement 
that  they  err  in  expecting  and  demanding  an  amount 
of  work  which  is  beyond  the  capacity  of  the  children 
attending  Elementary  Schools. 

British  and  Foreign  School  Society. — The 
seventy-sixth  annual  general  meeting  of  the  British 
and  Foreign  School  Society  was  held  on  Monday  in 
the  Lecture  Hall,  Borough  Road— Lord  Aberdare,  the 
President  of  the  Society,  in  the  chair.  The  report,  as 
read  by  Mr.  A-  Bourne,  B.A,  the  secretary,  stated 
that  the  colleges  were  quite  full,  well  reported  of  by 
the  Government,  and  in  a  very  prosperous  condition 
educationally.  Briefly  sketching  the  work  of  the 
year,  it  was  shown  that  at  five  sets  of  elementary 
schools  1957  children  were  under  instruction,  with 
an  average  attendance  of  1501.  Of  those  which 
were  recognised  by  the  Education  Department  as 
British  and  Board  schools,  there  were  4871,  with 
accommodation  for  1,468,668,  a  roll  of  1,427,949 
names,  and  an  average  attendance  of  1,012,264.  The 
financial  statement  showed  receipts  to  the  amount  of 
JQ22^^^o^  5s.  2d.,  and  an  expenditure  or;£'2 2,445,  ^*s. 
4d.,  being  an  excess  of  receipts  of  £24^  13s.  lod. 
With  the  addition  of  the  money  locally  received  and 
spent  at  Darlington,  Swansea,  and  Bangor,  the  figures 
became — ^receipts,  ;f  31,063,  iis.  7d. ;  expenditure, 
^1^30,981,  ss.  id. ;  balance,  ;£82,  6s.  6d. 

Lord  Aberdare,  in  moving  the  adoption  of  the 
report  and  financial  statement,  said  that  in  all 
respects  the  report  was  a  satisfactory  one.  He  also 
congratulated  the  Society  on  the  fact  that  the  Board 
Schools  of  this  country  had  declared  in  favour  of  the 
system  upon  which  the  schools  of  the  British  and 
Foreign  Society  were  instituted.  Out  of  a  thousand 
Boar£  established  since  the  passing  of  the  Education 
Act,  all  but  forty-nine  had  adopted  the  British  School 
system.  A  resolution  was  proposed  by  Dr.  Gladstone^ 
of  the  London  School  Board,  congratulating  the  Society 
on  the  results  of  its  operations  in  promoting  the  Kinder- 
garten system  of  teaching,  and  expressing  the  hope 
that  these  operations  will  be  continued  and  extended. 

Presentation  Day  at  the  University  of 
London  was  held  on  Wednesday  the  nth  ult  Lord 
Granville,  the  Chancellor,  presided,  and  the  theatre  was 
crowded  with  ladies  and  gentlemen  interested  in  the 
proceedings.  A  remarkable  feature  of  the  proceed- 
ings consisted  in  the  fact  that  this  was  the  first  time 
in  the  history  of  the  University  when  degrees  were 
conferred  on  women.  On  this  occasion  three  ladies 
received  certificates  of  matriculation,  four  received 
degrees  of  R  A,  and  one  a  prize  for  French  in  the 
First  B.A.  Examination.     Lord  Granville,  in  one  of 
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those  charmingly  humorous  speeches  for  which  he  is 
distinguished,  thus  referred  to  this  circumstance: — 
He  had  to  remark  that  no  question  had  been  more 
warmly  discussed  than  what  should  be  the  relation  of 
women  to  the  University.  The  practice  and  principle 
of  the  latter  had  widened,  and  at  that  moment  he  was 
happy  to  say,  so  far  as  education  was  concerned, 
ladies  could  regard  that  University  absolutely  on  the 
same  footing  as  men.  He  felt  sure  that,  however 
warm  the  controversy  might  have  been  before  this 
decision  was  taken,  now  that  the  experiment  was 
decided  on,  all  feeling  of  opposition  would  subside, 
and  those  who  really  had  the  welfare  of  the  University 
at  heart  would  be  desirous  to  see  the  success  of  that 
experiment.  As  far  as  he  knew,  there  had  been  no 
hitch  or  difficulty  in  their  proceedings,  and  they  had 
had  evidence  that  day  of  the  way  in  which  the  ladies 
distinguished  themselves  in  the  examinations.  No 
less  than  four  ladies,  two  in  the  first  and  two  in  the 
second  division,  had  that  day  become  graduates  of 
the  University  and  he  believed  from  certain  signs 
which  had  been  given  that  day,  that  the  infusion  of 
feminine  graduates  would  add  to  the  utility,  as  it 
certainly  had  done  to  the  grace,  of  their  proceedings. 
His  Lordship  also  stated  that  after  careful  considera- 
tion it  had  been  determined  to  extend  the  examina- 
tions into  the  science  and  art  of  teaching,  for  which 
purpose  a  scheme  had  been  prepared,  which  would 
shortly  be  carried  out  This  year  for  the  first  time 
the  University  had  conferred  degrees  for  Music, 
which  he  considered  a  satisfactory  point.  He  also 
announced  that  their  application  to  the  Treasury  for 
the  establishment  of  a  practical  museum  of  natural 
history  to  enable  them  to  carry  on  examinations  on 
their  own  premises  had  been  most  liberally  met,  and 
he  hoped  that  in  a  very  short  time  such  a  department 
would  be  opened. 

Technical  Education. — ^The  foundation  of  the 
City  and  Guilds  of  London  Technical  College  at 
Cowper  Street,  Finsbury,  was  laid  by  Prince  Leopold  on 
Tuesday  the  loth  ult  The  Lord  Chancellor  and  Mr. 
Mundella  attended  and  took  part  in  the  proceedings. 
Lord  Selbome,  who,  as  chairman  of  the  Council  of 
the  Institute,  was  deputed  to  bid  his  Royal  Highness 
welcome,  having  performed  this  duty,  said : — The  City 
and  Guilds  of  London  Institute  was  formed  a  few 
years  ago  by  the  munificence  and  liberality  of  the 
Livery  Companies  of  London,  aided  now,  he  was 
happy  to  say,  by  the  Corporation.  It  was  formed 
with  a  view  of  supplying  the  want  to  which  he  had 
referred,  and  liberal  subscriptions  had  been  given 
both  for  annual  expenditure  and  building  purposes. 
The  Institute  had  conducted  local  examinations,  and 
the  readiness  of  working  people  to  take  advantage  of 
them  had  been  signally  illustrated.  The  object  of 
the  central  institution,  for  which  an  available  site  had 
been  secured  at  a  nominal  rent  at  South  Kensington, 
was  to  give  the  highest  kinds  of  instruction  necessary 
to  qualify  persons  to  become  teachers  of  the  indus- 
trial arts.  This  College  was  intended  especially  for 
the  benefit  of  artisans.  The  College  was  not  meant 
to  teach  trades,  or  to  interfere  with  the  necessary 
training  of  the  factory  and  workshop,  but  it  was 
intended  to  give  them  the  knowledge  which  would 
enable  them  to  receive  that  training  in  the  most  in- 
telligent and  effective  manner;  and  that  such  an 
institution    was   appreciated  by  artisans  had  been 


abundantly  proved.  The  work  was  already  in  pro- 
gress. By  the  aid  of  the  proprietors  of  the  middle 
class  schools,  they  had  been  for  two  or  three  years 
past  carrying  on  in  suitable  class-rooms  the  instruction 
of  artisans  in  Applied  Chemistry  and  Applied  Physics, 
and  the  appreciation  and  success  of  that  instruction 
had  been  great.  Another  branch  had  been  opened 
at  Castle  Street,  Leicester  Square,  for  handicrafts ; 
but  when  that  College  was  finished,  the  work  would 
be  transferred  there.  The  building  would  contain 
thirty-two  rooms,  including  a  large  laboratory,  two 
lecture  theatres,  suitable  class-rooms,  workshops, 
engine-room ;  and  there  would  be  ample  accommoda- 
tion for  the  full  development  of  the  work  which  had 
to  be  done. 

A  Domestic  Economy  Congress  was  held  on  the 
20th  May,  which  was  attended  by  a  large  number  of 
ladies  of  rank,  and  others.  We  were  obliged  to  go 
to  press,  however,  before  receiving  an  account  of  the 
proceedings. 

Free  Education  (Scotland)  Bill. — On  Wednes- 
day the  1 8th  May,  Dr.  Cameron,  one  of  the  members 
for  Glasgow,  moved  the  second  reading  of  this  bill. 
The  object  of  the  bill  was  to  bestow  absolute  discre^ 
tion  on  School  Boards,  if  they  thought  proper,  to  give 
free  education  to  the  children  in  their  districts. 
Colonel  Bame  moved  the  rejection  of  the  bill. 
.It  was  opposed  by  some  members  on  the  ground 
that  it  was  in  advance  of  public  opinion,  and  by 
others  because  they  disapproved  of  its  principle. 
Mr.  Mundella  affirmed  that  the  present  law  was 
working  admirably,  and  that  the  adoption  of  this 
measure  would  rather  retard  than  advance  popular 
education  in  Scotland.  The  measure  was  eventually 
withdrawn. 


Qurrg  (Column. 

*«*  Communications  for  this  column  must  reach  the  Office  not 
laier  than  the  i$th  inst.,  and  should  be  cuUressed^  *  The  Query 
Editor*  of  the  Practical  Teacher^  Pilgrim  St.,  Ludgatc  Hill, 
London,  E.C. 

We  are  now  receiving  such  a  number  of  Queries  that  we  are 
obliged  for  the  future  to  limit  each  Correspondent  to  one  question. 
When  more  than  one  is  sentfWe  shall  if  possible  give  hints  for  the 
solution  of  all,  or  solve  the  most  difficult  only.  All,  however, 
who  attend  to  our  rule  may  be  sure  of  getting  their  question  fully 
explained, 

I.  John  Pegg,  Leicester. — ^The  month  of  Jujy  1828  was 
remarkable  for  excessive  rains.  At  Derby  the  quantity  collected 
in  the  pluviometer  between  the  hours  of  nine  A.  M.  of  the  9th  of 
that  month  and  six  the  following  morning  (an  interval  of  21 
hours)  was  3*59  inches  ;  to  the  evening  of  the  15th  it  amounted 
to  7i  inches  ;  and  by  the  conclusion  of  the  29th  (an  interval  of 
21  days,  of  which  10  only  were  very  rainy)  the  total  depth  of 
water  collected  was  11^  inches.  How  many  hogsheads  of  54 
and  63  imperial  gallons  respectively  fall  on  an  acre  of  ground  to 
amount  to  the  depth  of  one  inch  ?  and  how  many  hogsheads  of 
each  kind  fell  on  the  surface  of  an  acre  during  each  of  the  three 
several  periods  above  mentioned  ? 

We  will  work  the  sum  with  the  hogshead  of  54  ga'Ions  so  as 
to  exhibit  the  method. 

An  acre=6,272,640  sq.  inches ;  * 

•*.  this  same  number  of  cubic  inches  cover  an  acre  to  the  depth 
of  I  inch.     But  a  gallon =277 '274  cubic  inches ;  .*.  in  the  case 

before  us ^'   f^ —  hocsheads  fell  on  an  acre. 

(277-274)  X  54       . 
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.  This  can  i)e  easily  evaluated.     It  is  about  429. 
To  .take  now  the  first  of  the  specifiedperiods,  3*59  inches  were 
recorded  by  the  rain-gauge,  say  3*6.    This  gives  3 '6  X  429>  *'•'• 
about  1544  hogdieads,  etc. 

All  the  other  parts  are  similar,  but  increasingly  tedioos. 
J.  P.  -"will  always-  find  the  ibllowiog  figures  usefiil  in  soch 
questions : — 
An  imperial  gallon  contains  277*274  ixn\)  cubic  inches. 
Axnbic  foot  of  water  weighs  997  (1000  nearly)  oz.  avoir. 
'  A  pint  of  pure  water 
Woighs  a  pound  and  a  ouarter.' 
A  more  exact  statement  can  be  easily  obtain^ 

2.  William  Skyitottr,  South  Shields.— A  hole  of  ij  inch 
radius  is  cut  through  a  sphere  14  inches  in  diameter,  the  axis  of 
the  hole  bong  3^  inches  from 
the  axis  of  the  sphere ;  required 
the  volume  of  the  waste,  and 
the  area  of  the  spherical  sur- 
face remo%'ed. 

Let  us  take  a  central  section 
of  the  sphere  containing  the  axis 
of  the  cylindrical  hole. 

We  judge  it  more  instructive 
to  work  this  problem  with  alge- 
braical values,  so  as  to  obtain 
a  general  result.  Let  LAL'  be 
axis  of  cylinder. 

Let  CA=^,  BA=AD=a, 

CK=CO=radius=r. 

KM,  K'M',  CD  are  perpendiculars,  as  also  is  CNE,  since  KN 
=NO,  CD=r</+fl,  CB=</— tf.  

DK= VCK*-^ CD^ Vy'—  (^+tf)',  so  BO^Vr«—  (d^a)\ 

.*.  volnme  of  fnistnm  of  cylinder  KMO=(aiea  of  base  KM) 
XLN=s««».M9 

■  2 

Call  this  expression  x. 

Also  volume  of  cylinder  KMM'K'=«w«.  KK[ 

CaU  this y.  =  2«-aVr»— (^+fl)». 

Now  the  hole,  of  which  O'K'KO  is  the  plane  section,  is  made 
up  of  (a)  cylinder  KMM'K,  (P)  two  equal  frusta  KMO,  K'M'C, 
(y)  two  equal  spherical  segments  KEO,  K'E'C.  We  must  there- 
fore proceed  to  find  volume  of  KEO. 

KO«=KM*  +  MO«=4/i'  +  r*— (^— fl)«  +  r*  — (i/+tf)* 

.•.KN=^=(easily) 

V4{fl*+r«— i/»— Vf^+tf^+tf*— 2r»^-^2a>i^— 2aV}. 
Call  this  expression/. 


CN=Vr^— /»,  NE=:r—  Vr»— /«.     Call  this  q ; 


.*.  volume  = 


r.NE 


{3KN*-f  NE«}  (by  ordinary  formula) 


=^{3/"+^}.     Call  this*. 

Hence  total  volume  of  waste =y  +  ^Jf + 2«. 

In  the  given  example  ^=1^,  r=7,  </=3i. 

For  the  evaluation  of^  it  should  be  noted  that  r*4"^+<'* 
—  2f*d* — aa*^ — 2fl*r*  readily  splits  into  factors. 
^  It  will  be  very  instructive  to  imagine  the  extreme  case  in  which 
the  axis  of  the  cylinder  passes  through  the  centre  of  the  sphere, 
and  its  radius  as  equal  to  r.  The  whole  sphere  is  evidently 
included,  and  we  ought  to  get  as  our  result  %wt*. 

We  have  ^=0,  « =r.     Hence  ar=o=:^. 

Also  /=  'J\{f»  +  r»— V2/^— 2r*[^ 

.•.  whole  volume=:^-4'2^*t*'^=l*''^« 

3.  A  goods  train  starts  from  A  to  B  at  12  o'dodc,  and  a 
panenger  train  at  i  o*clodc.  After  tniveliing  }  of  the  entire 
distance,  the  former  then  goes  at  (  of  its  first  rate,  and  is  thereby 
overtaken  by  the  latter  at  20  minutes  past  2,  their  distance  from 
B  being  then  10  miles.    The  rate  of  tne  passenger  train  is  twice 


the  diminJAed  rate  of  the  other.    Find  the  dlilance  fipom  A  to 
B,  and  also  the  speed  of  each  train. 

Let  X  miles  an  hour  be  original  rate  of  goods  train. 

y^  distance  from  A  to  B. 

^  israte  of  passenger  train. 

3 

Distance  from  A  when  overtaken  is  7 —  loiniles. 

Pasienger  train  has  done  this  in  x  hr.  20  min. ; 

...,_io=1.5£=???.       .       .       (I) 
3     3       9 

Also  for  ^  miles  goods  train  has  travelled  at  x  miles. 
4 


^-10 

4 


i> 


II 


II 


.•.2*==4L+4 


4^ 


6 


(2) 


These  two  {(i)  and  (2)}  readily  give  2Qr=s9^ — 90. 

Tox^gy — I02f. 

But  these  equations  are  inconsistent,  and  therefore  the  problem 
under  its  present  conditions  is  impossible. 

4.  From  a  certain  station  the  angle  of  elevation  of  a  tower  is 
observed ;  20  feet  nearer  to  the  ba^  a  new  observation  is  taken, 
and  the  angle  is  the  complement  of  the  former  ;  6  feet  nearer 
stQl,  all  in  the  same  right  line,  another  angle  is  taken,  and  found 
to  be  double  of  the  first  angle.  Required  the  iieight  of  the 
tower. 

Construct  the  following  figure : — 

Let  A£  be  the  tower;  B,  C,  D,  the  successive  points  of 
observation.    ABC=^,  ACD=9o— #,  ADE=2^. 

Let  A£=::r=£height  of  tower,  DE==^. 

Then  at  once      f  ^=;tan  0  (i).     -^=:cot^(2). 

f =Un  20  (3). 

From  (I)  and  (2)  ^-+*5->±5=cot  #— tan  #=?-525Jl 

X  X  sinai 

=%  by  (3) ; 

.-.??=??;.•.  ,=  10. 

XX 

Also  multiplying  (i)  and  (2),  jt*=ty+6)  (^4*26) 

=(ro4-6)  (10  +  26); 

,•,  .jr=c4  X  6=24  feet 

5.  IVANUOE,  Dronfield. — Inscribe  a  rhombus  within  a  given 
parallelogram,  so  that  one  of  the  angular  points  of  the  rhombus 
may  be  at  a  given  point  on  the  side  of  the  parallelogram  (Tod- 
hunter's  Euclid^  Ex.  93). 

Let  ABCD  be  the  panllelogram  and  E  the  point  in  the  side 
AD.  Then  the  student  will  easily  be  able  to  construct  the 
figure,  thus :— In  CB  take  CF  equal  to  AE.  Join  AC  and  EF 
meeting  in  G.  Draw  KGL  perpendicular  to  EF.  Then  there 
will  be  two  cases  : — 

(i)  When  KGL  meets  BC  and  AD  before  meeting  AB  and 
CD.  Suppose  this  to  happen.  Let  KGL  meet  BC  in  K  and 
AD  in  L,  K  and  L  being  between  B  and  C  and  A  and  I) 
respectively.  Join  EK,  FL.  Then  EKFL  is  the  rhombus; 
for  the  triangles  AEG  and  FGC  have  all  their  angles  equal  (see 
Euclid  I.  15  and  I.  29).  Hence  AG  is  equal  to  GC,  and  EG  to 
GF.  But  the  diagonal  BD  must  pass  throu^  the  middle  point 
of  AC.  Hence  BGD  is  a  straight  line,  and  %G=GD,  since  tibe 
diagonals  of  a  parallelogram  bisect  each  other.  Also  by  i.  15 
and  I.  29  again,  BGK  and  LGD  are  similar,  and  BG=GD. 
Hence  we  must  have  KG=GL.  We  can  now  easily  prove  that 
EKFL  is  a  rhombus.  EG=GF,  LG  is  common  to  the  two 
triangles  EGL,  FGI^  and  £GL=xight  «ngle=FGL.  Hence 
(Euclid  I.  4)  EL=LF.  In  a  similar  way  we  get  LF=FK,  and 
FK=EK.  Hence  EL  =  LF  =  FK  =  EK,  or  EKFL  is  a 
rhombus. 

(2)  When  KGL  meets  AB  wd  DC  before  ^meeting  BCand 
AD,  it  will  be  found  that  although  the  ihombos  is  now  inscribed 
in  a  slightly  different  sense,  precisely  the  same  wording  applies 
for  the  proof. 

There  is  still  a  third  case. 
J       (3)  When  KGL  meets  BC  and  AD  fiat ;  but  instead  of  ooa« 
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Btroeting  die  rlminbqsjis  £KFL,^we>mAir^  KiGL  to  meet  AB, 
CD  in  M  and  N  respectively;  Tlien  it  will  be  foand  that 
EMFN  is  a7h0mbii5. 

(4)  Of  course  there  is  a  similar  extension  when  KGL  meets 
AB  and  CD  first. 

In  these  latter  cases,  although  part  of  the  rhombus  is  outside 
the  parallelogram,  jet  every  smgular  point  lies  on  the  sides  of 
the  parallelogram,  and  hence,  according  to  the  ordinary  defini- 
tioBSy  it  is  iuscribtdt  more  properly  tscnbuL  We  liave  still  one 
other  method  of  escribing  a  rhombus. 

With  this  extended  meaning  of  the  definition,  it  is  quite 
possible  that  other  solutions  may  be  found ;  in  fact,  there  will 
certainly  be  one  such  solution  when  the  diagonal  EP  of  the 
rhombus  lies  in  AD.     It  is  easily  found  thus  : — 

Take  Q,  the  middle  point  of  AD,  and  find  P  such  that 
£Q=QP;  then  dnw  RQS  perpendicular  to  EP,  meeting  AU 
and  CD  respectively  produced  m  R  and  S.  Then  it  can  be 
proved  at  once  that  £KPS  is  a  rhombus. 

6.  If  a  triangle  is  described  having  two  of  its  sides  equal  to 
the  diagonals  of  any  quadrilateral,  and  the  included  angle  equal 
to  either  of  the  angles  between  these  diagonals,  then  the  area 
of  the  triangle  is  equal  to  the  area  of  the  quadrilateral  (Tod- 
hunter's  Euclid^  Fx.  105). 

Let  ABCD  be  the  quadrilateral,  with  diagonals  intersecting 
in  £.  By  trigonometry  the  result  at  once  follows  : — Area  quad. 
=  J{AE.  BE  +  BE .  EC  +  EC .  ED  +  ED .  EA)  sin  BEC 
=  4(AE  +  EC)  (BE  +  ED)  sin  BEC  =  4AC.BD  sin  BEC. 

To  adapt  this  to  geometry,  draw  AH,  CJ  perpendicular  to 
BD,  and  suppose  the  angle  AEB  acute.  Let  the  triangle  LMN 
have  the  angle  LMN  equal  to  AEB,  LM  equal  to  BD,  and  MN 
to  AC.  Draw  NP  perpendicular  to  ML.  Then  area  of  quadri- 
lateral =  sum  of  areas  of  triangles  ADB,  CDB  =  4AH.BD 
+4CJ .BD=J(AH -4- CJ)BD.  But  AEH=JEC=PMN,  and 
EJC=nght  angle=EHA=MPN.  Hence  AEH,  ECJ,  MPN 
ace  similar.     Hence  (vi.  4), 

AE  :  AH  ::  CE  :  CJ  ::MN  :  PN 
::AE  +  CE:AH  +  CJ::MN:  PN 
::AC:AH  +  CJ::MN:PN 
:rldN  :AH+CT ::  MN  :  PN ; 
.-.  AH4-CJ=PN; 

.*.  sea  qtriuMateral=JPN.BD=l.PN.ML=area  triangle. 

la  a  similar  way,  the  theoram  can  be  proved  when  AEB  is 
obtuse,  the  only  difference  being  that  P  does  not  then  fall 
between  M  and  L.     These  obviously  include  all  cases. 

'  7.  '  SUMUVM  BONUM,'  Oban,  wishes  information  as  to  how 
to  madce  a  'commonplace'  book,  also  would  like  to  know  what 
Locke's  plan  is.  We  believe  that  this  latter  scarcely  differs  at 
all  from  the  ordinary  one  for  an  Index  Rerum,  Our  correspon- 
dent must  surely  have  seen  little  pocket-books  with  '  Where 
is  it  ?  *  on  the  back.  An  Index  Rerum  is  simply  an  enlarged 
edition  of  this.  It  can  be  easily  made  as  follows.  Take  an 
ordinary  ezercise-book,  value  about  is.,  4md  snip  off  a  narrow 
column  from  the  outer  edge  of  the  first  ten  pages,  say,  leaving 
only  a  square  piece  at  the  top,  on  which  write  A,  thus  :-  - 

For  the  next  letter  snip  off  a  similar  narrow 
colmm,  leaving  a  piece  at  the  top  twice  as  deep 
as  before,  and  write  B  on  the  lower  part  of  this, 
so  that,  when  the  book  is  shut,  both  the  A  and 
B  will  be  distinctly  visible.  Continue  this  pro- 
cess thronghont  the  alphabet.  Thus,  since  each 
letter  b  visible  without  opening;  the  book,  you 
can  turn  at  once  to  any  particular  one,  and  are 
saved  the  trouble  of  an  mterminable  index.  We  would  reoom- 
mend  our  correspondent,  if  he  deems  it  advisable  to  keep  any 
such  thing  at  all,  to  keep  two— one  strictly  an  Index  Rerum,  the 
other  a  quotation-book.  The  use  of  the  first  is  almost  obvious. 
Whenever,  in  reading  a  standard  book  in  your  possession,  you 
come  across  a  passage  that  strikes  you  as  able  to  bear  a  second 
reading,  and  these  will  be  few  enough,  make  a  note  of  its  posi- 
tion, cataloguing  it  under  the  most  prominent  word  or  thought, 
and  adding  a  few  descriptive  hints  to  remind  you  of  what  it  is 
treating,  so  that  you  can  see  at  once  whether  you  have  got  hold 
of  the  right  one  when  you  look  it  up  again.  The  following  is 
a  specimen  entry,  for  instance,  all  easily  compressible  into  one 
line  of  small  manuscript : — 

'  Life,  allegorical  picture  of,  Carlyle,  Sartor  Resarius^  Bk.  iii. 
chap.  viii.  p.  1S4,  People's  Edn.' 

It  is  hopeless  to  attempt  to  arrange  the  heads  in  strict  alpha- 
betical order.  You  must  be  content  with  having  all  of  one  initial 
letit^  together,  afid  odd  others  just  as  they  come,  without  reference 


reminder  in  this  case. 

The  quotation-book  should  never  be  used  for  standard  books, 
books  in  your  own  possession,  or  books  that  you  can  easily 
obtain,  otherwise  it  will  be  full  for  sooner  than  you  wish  It. 
Any  passage  in  a  book  which  you  meet  once,  and  are  not  likely 
to  meet  again,  or  any  jotting  from  an  ephemeral  magazine  that 
pleases  you,  should  be  transferred  bodily,  and  then  its  position 
in  the  quotation-book  registered  in  the  Index  Rerum. 

In  conclusion,  we  would  advise  our  correspondent  not  to 
attempt  the  formation  of  such  books  until  his  literary  tastes  are 
fully  formed,  otherwise  it  may  happen  that  a  year  after  the  book 
is  made  it  will  annoy  him  by  its  very  stupidity,  for  he  will  have 
lost  the  taste  for  some  passage  which  then  quite  took,  his  fancy, 
but  now  seems  wonderfully  weak. 

8.  R.  Gibbons,  Stockport— One  diagonal  of  a  quadrikteral, 
which  lies  outside  the  figure,  is  70  feet,  and  the  difierence  of  the 
perpendiculars  upon  it  from  the  extremities  of  the  other  diagonal 
IS  16  feet.     Find  the  area. 

Let  ABCD  be  the  quadrilateral,  AC 
the  diagonal  outside  the  figure.  Then 
we  are  given  AC =70,  BE-DF=i6, 
where  BE  and  DF  are  perpendiculars 
on  AC. 

Now  quadrilateral  ABC  D = triangle 
ABC  — triangle  ADC 

=iAC.BE  — JAC.DF 

=IaC(BE  — DF) 

=  4.70.16=560  sq.  feet 

9.  W.  H.  W.,  Wcstfield. — Given  one  side  of  a  right-angled 
triangle,  and  the  sum  or  difference  between  the  hypotenuse  and 
the  other  side  to  construct  the  triangle. 

We  will  first  suppose  the  difference  given. 

Let  AB  be  the jgiven  side.  At  B  erect  BD  perpendicular  to 
AB,  and  make  BD  equal  to  the  given  difference.  Join  AD, 
and  at  A  make  the  angle  D AC  equal  to  the  angle  ADB,  and 
produce  AC  and  DB  to  meet  in  C.  Then  ABC  is  triangle 
required,  for  AC  — CB  =  CD  — CB=BD=gi»en  difierence, 
and  ABC  is  a  right  angle. 

Secondly,  if  the  sum  is  given. 

The  construction  will  be  found  precisely  the  same,  the  figure 
differing  in  that  C  now  lies  between  B  and  D. 

Or  a  method  of  solution  might  be  derived  at  once  by  algebra. 
Let  </=given  difference,  x  and  y  the  unknown  sides,  b  the  given 

base.     Then  3^ — y^^b'^t  x — >=^,  Jr+^="?.    Hence  on  the 

d 

given  difference  or  sum  construct  a  rectangle  equal  in  'area  to 
the  square  on  the  given  base ;  its  other  side  wul  be  the  sum 
(or  difference)  of  x  and  y.     The  rest  is  obvious;  x — y'=^d, 

ii      d^  J-  A* 

= = — ^5-->  t^c  fc"^  of  which  suggests 

2d 


x+y- 


b^ 


d'  2 

another  direct  construction  for  x.  Find  a  rectangle  one  of 
whose  sides  is  2d,  and  whose  area  is  equal  to  that  of  the  square 
on  AD  in  the  former  part  of  the  question ;  its  other  side  is  x. 

10.  R.  J.  White,  Woolwich,  wishes  to  know  if  there  is  any 
annotated  editions  of  Wordsworth's  *Ode  to  Duty,*  'Ode  to 
Immortality,'  and  '  Poems  dedicated  to  National  Independence 
and  Liberty.* 

We  do  not  believe  that  any  such  is  yet  published ;  we  have 
certainly  not  met  with  them,  nor  is  any  one  mentioned  in  the 
last  number  of  the  Bookseller's  Catalogue,  Messrs.  Rivington 
publish  an  annotated  edition  of  several  miscellaneous  poems  of 
Wordsworth ;  but  as  we  have  not  yet  had  an  opportunity  of 
examining  this,  we  cannot  say  whether  any  of  those  you  mention 
is  among  them.  The  price  is  is.  If  not  successful  there,  try 
Chambers.     See  *  Reviews  *  in  this  number. 

11.  An  Impbrfect  Grammarian  wishes  an- explanation  of 
the  phrases : — '  it  weighed  six  pomnds  ;*  ^it  was  three  ells  kng; ' 
*^methinks;'  ^ it  is  worth  sixpence;^  "^ ^ -more  the  merrier ;* 
*  a  dog  yclept  Pompey  ;  *  *  if  you  phase, ' 

We  do  not  wonder  that  Lindley  Murray  failed  to  satisfy  you. 
Try  Mason's  English  Grammar,  to  the  value  of  whidi  more 
tluin  twenty  editions  are  sufficient  testimony.  Publisher,  G.  Bell, 
price  3$.  6d.     It  will  solve  all  your  HiffinTUirs.     Bain's  Com* 
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panion  to  the  Higher  English  Grammar  you  would  find  a  very 
useful  book  in  teaching  that  subject.  It  makes  an  especial  point 
of  discussing  such  phrases.     Publisher,  Longmans,  price  3s.  6d. 

12.  R.  C.  Bean  wishes  a  complete  list  of  guide-books,  books, 
and  periodicals  bearing  on  the  London  1st  B.  A. 

This  is  a  scarcely  reasonable  request.  We  can  only  say  that 
Mr.  Sparkes  has  produced  a  guide  to  the  1st  B.A.  which 
possibly  may  do  you  some  little  good.  Ask  your  lx)okseller  for 
it  To  get  an  idea  of  what  your  request  would  mean,  refer  to 
the  last  two  or  three  pages  ot  his  work,  and  you  will  find  a  list 
complete  enough  to  please  any  one,  on  the  assumption  that 
completeness  and  bulk  are  identical.  We  have  not  the  slightest 
objection  to  give  you  advice  to  aid  your  choice  of  books  on 
special  subjects,  say  Classics  or  Mathematics,  or  to  help  vou 
in  any  other  dilemma,  but  we  really  could  not  admit  such  a 
wholesale  tax  on  our  space,  especially  in  a  case  in  which  many 
booksellers  could  relieve  you  at  once. 

13.  H.  W.  CitowE,  Otley. — Fini  two  mean  proportionals 
between  3  and  24. 

If  th<y  be  3r,  3/* ;  3,  3r,  3/^,  and  24  must  be  a  G.P.  ;  . '.  3r'' 
=  24,9^  =  8,  r=2,  and  hence  the  proportionals  are  6  and  12. 

At  what  time  between  ii  and  12  o  clock  are  the  hour  and 
minute  hands  of  a  watch — 1st,  together;  2d,  at  right  angles ;  3d, 
directly  opposite. 

1st  They  are  together  at  X2  o'clock,  and  at  no  other  time 
between  11  and  12. 

2d.  Let  them  be  at  right  angles  x  minutes  before  12.  Then 
the  minute  hand  has  x  minute  spac^  to  traverse,  and  (construct 
a  figure)  the  hour  hand  {jr-|-i5  (=  right  angle) — 60}  minute 
spaces  before  reaching  12  o'clock.  But  the  minute  hand  goes 
at  12  times  rate  of  hour  hand  ; 

II  II 

Hence  the  event  happens  at  10'-^  minutes  past  11. 

3d,  opposite.  In  a  similar  way  the  minute  hand  has  y  minute 
spaces,  hour  hand  has  {y  +  30  (=  2  right  angles)  —  60}. 

Henoch  =,-30,  j-  =  ^  =  3a  1. 

Hence  the  hand,  are  opporite  at  27!  minutes  past  , .. 

14.  J.  W.  Pegg,  Barlestone. — .\  person  wishing  to  know 
the  height  of  a  wall,  the  foot  of  which  was  inaccessible,  fixed  an 
upright  staff  five  feet  high  (the  height  of  his  eye)  at  the  place 
where  the  angular  altitude  above  the  level  of  his  eye  was  45*. 
Having  then  walked  backwards  till  the  anele  between  the  top 
of  the  wall  and  the  top  of  the  staff  was  18*  26',  of  which  the 
tangent  is  ^,  he  found  by  actual  measurement  that  his  distance 
from  the  staff  was  70  feet. 

Determine  the  height  of  the  wall. 

Let  EG  be  wall,  CD  the  staff,  AB  the  man  in  second  position, 
BDG  the  ground  (horizontal),  ACF  likewise  horizontal  and 
parallel  to  BDG.    Join  AE,  CE. 

Then  EAF=  18*  26',  ECF  =  45. 


LetEG  =  :r,  EF  =  x  — 5 
AC  =  70;  .-.  AF 

EF 


CF  {•.•CEF  =  ECF}. 
70+x— 5  =  65+jr. 


AF 


=  tan  EAF  =  tan  i8'  26'  =  J ; 


.-.  ^-^  =  i,  3^—  IS  =  Jr  +  6S,  2Jr  =  80,  j:  =  40 ; 
.  *.  the  tower  is  forty  feet  high. 

15.  Frere,  Barrow-in-Fumess,  wishes  to  know  how  she  may 
obtain  a  certificate  '  for  an  extra  subject  such  as  French,  so  as 
to  be  eligible  for  a  situation  where  it  is  required.' 

We  think  your  best  pUn  would  be  to  take  the  Cambridge 
Higher  Local  Examinations  for  Women.  Certificates  are  there 
given  for  proficiency  in  special  subjects,  which  would  be  of  con- 
siderably more  value  than  that  of  a  visiting  inspector,  as  you 
suggest  The  secretary.  Rev.  G.  F.  Browne,  St  Catharine's 
College,  Cambridge,  will  send  you  a  copy  of  the  Regulations, 
etc.,  post  free,  on  application. 


16.  J.  D.  M. ,  Weston-super-Mare. — ^A  grocer  buys  2  cwt.  of 
tea.    The  first  cwt  he  sells  at  5  per  cent  profit,  and  the  second 
cwt.,  which  costs  £i  more,  at  12  per  cent,  profit,  the  difierence 
of  the  retail  price  being  4d.  per  lb.     Find  the  cost  price  per  lb. 
of  each  kind. 

Suppose  wholesale  price  of  first  kind  £x  per  cwt 

Then  wholesale  price  of  second  kind  is  £\x-\- 1)  per  cwt 

2IX 
Hence  selling  price  of  first  kind  £—  per  cwt.,  since  there  is 

a  profit  of  5  per  cent. 

^28 
And  selling  price  of  second  kind  is  £^  (x  + 1)  per  cwt,  since 

there  is  a  profit  of  12  per  cent 

28 
But  the  retail  prices  differ  by  4d.  psr  lb.,  ue,  £  —  per  cwt  ; 

.     ??/      I      N       ^I£_28 
••  25^^ "T"'^""  20  ""IS* 

Multiply  by  3»:— 33^-^+  0— 3«S^  =  S^» 

2ix  =  224,  X  =  ;^ioi  per  cwt. 
2 
^^  X  20  ,.40 

=  3  x'xt?*'  P*'       ~  21^  ~  '^  "^'  nearly. 
7 
Price  of  second  kind  is  £{x-\-i)  per  cwt  =  jf  Ii|  per  cwt 

5       5 

^K  X  ^))       25 

=  ^  X  xn  ~  12^  ^^  ^^'  "  ^  '^'  exaaly. 
t^4 

17.  An  up-train,  88  vards  long,  travelling  at  the  rate  of  35 
miles  an  hour,  meets  a  down-train,  88  yards  long,  at  12  o'clock, 
and  passes  it  in  6  seconds.  At  15  minutes  and  3  seconds  past 
12  the  up-train  meets  a  second  down-train,  132  ykrds  long,  and 
passes  it  also  in  6  seconds.  At  what  time  will  the  second 
down-train  run  into  the  first  ? 

In  such  sum?  we  find  the  time  in  which  one  train  will  pass 
another,  as  follows : — ^Suppose  one  train  at  rest  and  the  other  to 
move  with  a  velocity  equal  to  the  sum  of  the  two  velocities  ol 
the  trains.  Then  the  moving  train  will  first  reach  the  engine  of 
the  other  train,  then  the  other  end,  then  its  whole  length  will 
have  to  pass  this  other  end.  Hence  the  rule :  Divide  sum  of 
lengths  of  trains  expressed  in  miles  by  sum  of  velocities  of  trains^ 
The  result  will  be  the  time  occupied  in  passing. 

Thus  the  total  velocity  of  the  two  trains  here  b  such  that  176 
yards  are  traversed  in  6  seconds,  i.e.  88  feet  per  second,  i.e.  60 
miles  per  hour.  But  one  train  moves  at  35  miles ;  hence  the 
other  moves  at  25  miles. 

Similarly  in  the  second  case  220  yards  are  traversed  in  6 
seconds;  .'.  the  total  rate  is  82}  miles  per  hour;  .*.  the  rate 
of  the  second  train  is  47}  miles  per  hour. 

Also  the  first  down-train  and  the  up-train  are  separating  at 

I  301 

60  miles  per  hour ;  hence  in  15  —  minutes  they  will  be  -~  miles 

apart. 

Now  the  two  down-trains  are  decreasing  the  distance  between 
them  at  47i— 25  =  22}  miles  per  hour;  .*.  they  will  cover 

301     .-     .    30'  ^t     3o«  V  .  .0  J 

-—  miles  m  ^        ,  =  -—  hour,  t.e.  40  minutes  8  seconds. 

10 
Hence  the  trains  run  into  one  another  at  55  minutes  and  11 
seconds  past  12. 

18.  If  8  men  and  6  boys  reap  15  acres  in  2  days,  and  5  men 
and  8  boys  can  reap  23  acres  in  4  days,  how  many  boys  will 
be  required  along  with  3  men  to  reap  17  acres  in  4  days? 

Suppose  a  man  to  be  as  efficient  as  x  bojrs. 
o  men  and  6  boys  =  8x4-6  boys  reap  15  ac.  in  2  days, 

2(8x+6) 
I  boy  reaps  I  ac.  in rr da}  s, 

5x  -f-  8  boys  reap  23  ac  in  4  days, 

4(5x+8) 
I  boy  reaps  i  ac.  in  — tt" days. 

Hence  i  boy  reaps  i  ac.  in  4  days,  17  boys  reap  17  ac.  in 
4  days. 

17  boys  =  9  boys-|-8  boys  =  3  men -(-8  boys. 
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19.  W.  S.,  Wirksworth.— Which  English  battle  from  1300 
to  1400  is  considered  by  Froissart  to  have  been  the  best  foaght  ? 
What  other  historians  agree  with  him  ? 

Cressy,  we  beliere,  but  can  scarcely  pretend  to  be  answerable 
for  or  even  fully  conversant  with  Froissart*s  opinions ;  nor  is  it 
quite  fair  to  expect  us  to  know  whether  any  of  the  numerous 
gentlemen  fated  to  write  history  agreed  with  him.  Some  do, 
we  believe. 

20.  C.  W.  Easton',  Gresscnhall. ^Pitman's  System  of  Short- 
hand, which  he  calls  Phonography,  is  very  much  the  best  Its 
general  use  is  attested  to  by  the  fact  that  of  the  sixteen  reporters 
on  the  staff  of  the  Times^  eight  are  phonographers.  The 
acquirement  is  not  a  matter  of  a  moment.  Practise  honestly  an 
hour  a  day  for  a  year,  and  we  can  assure  you  of  100  words  per 
minute.  Three  years*  practice  will  bring  you  to  180,  and  this  is 
the  limit.  Purchase  from  F.  Pitman,  Paternoster  Row,  The 
Phonographic  Teacher  (price  6d.),  and  Exercises  in  Phonop-aphy 
(Id.).  After  that,  the  AfanuaidLn^  /Reporter.  But  we  refer  you 
to  Pitman^s  books  for  further  instruction. 

Older  the  Syllabus  for  the  Elementary  Teachers'  Certificate 
Examination  from  any  bookseller. 

As  to  studying  Viigil's  jEneidy  Books  I. -III.,  do  not  get  a 
tramkUian,  \Ve  have  previously,  in  these  columns,  recom- 
mended Bryce*s  edition,  which  is  fully  enough  annotated.  You 
may,  but  we  hope  you  never  will,  find  a  literal  prose  translation 
in  Bohn's  'Classical  Library.'  Conington's  verse  translation  is 
the  besty  but  there  are  no  notes. 

21.  Bristolian,  Bristol,  Delmer,  and  others. — Is  there 
any  rule  to  arrange  the  digits  58,  967,  537,  so  that  the  number 
formed  may  be  divisible  by  19  ? 

These  digits  naturally  split  up  into  four  sets  of  two,  57,  95, 
76,  38.  Each  pair  is  divisible  by  19,  and  thus  the  numbers 
formed  by  arranging  these  pairs  of  digits  in  any  order  would 
satisfy  the  condition.  There  are  evidently  twenty-four  such 
numbers.  It  seems  to  us  that  there  can  be  no  general  rule  for 
such  sums ;  for,  to  take  one  instance  only,  the  number  formed 
by  nineteen  nines  is  divisible  bjr  19,  no  matter  in  what  way  we 
arrange  these  nines.  Now  if  it  were  possible  to  find  a  general 
rrde  to  include  all  cases,  we  have  a  fair  right  to  apply  it  to  this 
particular .  one,  and  we  obtain  several  arrangements  of  these 
nines  as  being  the  only  ones  which  will  give  a  resultant  number 
satisfying  the  condition.     This  is  absurd. 

22.  W.  R.,  Shetland. — A  railway  train,  after  travelling  for  one 
hour,  meets  with  an  accident  which  delays  it  one  hour ;  after 
which  it  proceeds  at  three-fifths  of  its  former  rate,  and  arrives 
at  the  terminus  three  hours  behind  time.  Had  the  accident 
occurred  50  miles  farther  on,  the  train  would  have  arrived  I 
hour  20  minutes  sooner.  Required  the  length  of  the  line,  and 
the  original  rate  of  the  train  (Todhunter\  Algebra^  p.  103, 
Ex.  25). 

Let  x=original  rate  of  train,  ^=distance  between  places. 
In  I  hour  train  goes  x  miles  ;  .•.  there  are  ^  — x  miles  to  do 

after  the  accident,  at  ^  miles  per  hour ;   .*.  it  takes  ^^^  "~  ^' 

hours. 

Hence  in  the  journey  altogether  it  takes  5L?LZLfi4-  2  hours, 

3JC 

since  it  is  delayed  i  hour.     But  it  should  have  taken  ^  hours ; 

In  the  second  case  there  are  ^  —  50 — x  miles  to  be  done  at 
reduced  speed  ;  .  •.  it  takes  S(^  — So—-^)  \^omxz.    Also  it  would 

do  50  miles  in  S?  hours;  .'.  before  the  accident  it  had  been 

X 

travelling  1+5?  hours ; 

.-.  it  was  5(jy— 50— ^)^£+So^|  hours  on  the  route 

3^^  *       jf      ' 

=(asbefore)^  +  ^3-|l) 

•••  SO'-5o-x)+3(f +  5o)  +  3'=3>;+S'. 
Sr  —  250-- Sjr  + 3X+ i50-|-3x=lr+ Sx ; 
. .  2jf—  4jr=iO(^  8x— 4r=ioo,  since  ^=44,  jt=25,>'s=ioo. 


23.  Two  persons,  A  and  B,  could  finish  a  work  in  m  days ;  they 
worked  together  n  days,  when  A  was  called  away,  and  B  finished 
the  work  in  /  days.  In  what  time  would  each  do  it  ?  (Todhunier's 
Algebra^  p.  104,  Ex.  27.) 

Suppose  A  could  do  it  in  x  days,  i,e,  — th  a  day. 


»i 


in  y  days,  -i.e.  -th  a  day. 

y 


In  m  days  A  does  — ths,  B  -  ths,  but  they  finish  it  together  ; 

X      y 
In  n  days  they  do  l~-\-V\  of  it.     In  /  days  B  does  Ahs  of 

X  y  X      y 

Solve  these  simultaneous  equations  in  f  -  j  and  f  -  V 


Hence  a:=  ^f'"- ,  y  =  JH!-. 


m  —  n 


24.  A  body  weighing  6  lbs.  is  placed  upon  a  smooth  plane 
which  is  inclined  to  30*  to  the  horizon  ;  find  the  two  directions  in 
which  a  force  equal  to  the  weight  of  the  body  may  act  to 
produce  equilibrium.  Also  find  the  pressure  on  the  plane  in 
each  case  (London  Matriculation,  1873). 

Let  us  denote  the  force  applied  by  P,  the  resistance  by  R. 
Then  the  bodv  is  in  equilibrium  under  W,  P,  and  R,  and 
W=P;  therefore  R  bisects  the  angle  between  P  and  W. 
Hence  the  construction.  Draw  the  vertical  through  the  point 
and  the  nonnal  to  the  plane  at  the  point,  and  take  a  line  on  the 
other  side  of  the  normal,  making  the  same  angle  30*  with  it  as 
W  does.    Then  this  is  one  direction. 

Also  for  the  magnitude  of  the  pressure,  resolving  normally. 

R=2W  cos  3o"=2W.'^i=W.\^3,  for  both  P  and  W  are  in- 
clined at  an  angle  of  30^  to  the  normal  in  which  R  lies. 

The  second  direction  of  P  is  evidently  given  by  the  vertical. 
W  and  P,  directly  opposite  and  equal,  counterbalance  one 
another,  and  R=o ;  in  other  words,  the  particle  is  on  the  point 
of  being  lifted  off  the  plane. 

25.  W.  T.  F.  W.,  Fort- William.— A  plantation  in  the  shape 
of  an  ellipse  has  diameters  which  measure  respectively  1 10  yaitls 
and  73  yards  I  foot ;  how  many  stakes  will  be  required  to  fence 
it,  if  they  are  placed  10  inches  apart  ? 

To  do  this  problem  exactly,  it  is  evidently  necessary  to  know 
the  perimeter  of  an  ellipse,  and  this  is  unfortunately  a  problem 
which  mathematical  analysis  has  as  yet  utterly  failed  to  solve. 
It  involves  a  knowledge  of  elliptic  int^rals  and  higher  tran- 
scendants.  We  will,  however,  give  an  approximate  solution. 
Let  the  semi-arc  be  a  and  b ;  then  the  penmeter  of  the  minor 
auxiliary  circle  is  2«'^,  of  the  major  auxiliary  circle  2*^1.  Now 
the  perimeter  of  the  ellipse  must  lie  between  these  two,  and  the 
method  of  Least  Errors  would  leadens  to  ex^iect  that  we  shall  be 

nearest  the  truth  in  taking  ,y/^^^^^*+^^*'^^'=»V2(a«  +  ^•)  as 

the  value  of  the  perimeter  of  the  ellipse.     Although  this  is  not 

the  exact  truth,  it  is  near  enough  when  -  is  not  very  small.      In 

this  case  2^=330  feet,  0=165  ^*^^^»  2^=220  feet,  3=  no  feet. 

j/2(a«  +  ^') = V2. 55>  {2» + 3«}  =  55  Vi6. 

Now  V26  =  5*099.  Hence  the  perimeter  =  r  x  55  x  5*099 
=:rx  280*445  fect=  (taking  a-  as  3*14159)  881*043  feet.  And 
there  is  a  stake  every  10  inches,  therefore  there  are  f  {881x343} 
stakes,  i./.  taking  the  integral  part  only,  1057  stakes  altogether. 

As  we  have  said,  this  is  not  the  exact  answer,  and,  in  fact,  we 
cannot  be  certain  of  anything  except  that  the  number  lies  between 
1050  and  1060.  There  is  no  eUmeniary  method  of  arriving  at  a 
more  exact  result. 

26.  Preceptor. — (i)  No;  the  diploma  would  be  useless  to 
you  as  a  teacher  in  an  elementary  school. 

(2)  Currie's  Common  School  Education  (Stewart  &  Co.)  would 
suit  you  admirably. 

27.  An  octagonal  prism  is  40  feet  long,  and  each  side  of  its 
end  is  10  feet.     Required  its  volume. 
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Genersd  fomittla  for  area  of  an  eqailateral  polygon  is cot 

wime  a  is  length,  and  n  the  nomber  of  sides. 
Here  a=io,  11=8,  area=200  cot  22). 

Now  cot  22j  =  l-+-^-^-^5= v;2^     - 

sin  45  j^         -v^-r-i. 

V2 
Hence  area=£20o(V  2-1-1). 

Hence  vol.  of  whole  prisin=8ooo(V2-|-i)  cubic  feet=  19,313 
cubic  feet,  taking  V2  as  1*41 4. 

28.  A  hexagonal  prism  is  50}  feet  long,  and  a  straight  line 
across  the  centre  of  its  end  from  comer  to  comer  is  30  inches. 
Required  its  volume. 

Let  ABCDEF  be  the  hexagon,  join  AD,  and  let  fall  BL, 
CM  perpendiculars  on  AD.  Then  BAF  is  the  angle  of  a 
regular  hexagon =120®  (Euc.  I.  32,  Cor.). 

Hence  BAL=6o»  =  CDM.     Hence  AD  =  AB  cos  60+  BC 

+  CD  cos  6o=^+BC+^=2BC,  as  might  have  been 

z  2 

otherwise  inferred  from  Euc.  iv.  15,  since  the  centre  of  the 

circle  circumscribing  the  hexagon  lies  at  the  centre  of  AD. 

Hence  the  length  of  side  is  15  inches =}  feet.      Hence,  as 

before,  the  afea=5il4?  cot  30^     Hence  volume  =15|5^ 

A__  04 

cubic  feet = (taking  V3  as  17320)  204*9  (approximately). 

^.  'Nil,'  Holbeck.^We  think  you  will  find  Clyde's  Geo^ 
grap^  £is  the  best— the  larger  edition,  we  mean. 

3a  Subscriber,  Nottingham.— If  a -f^-{-r so,  show  that 

Also  2tf»^« + 2^*^  +  2t-«il*  —  fl«  —  5« — r* 
(by  ordinary  formula  or  by  multiplication  ;  see  a  former  number 
of  this  Query  Column) 

=  (a+*+f)  (a+*— ^)  (a-.^+f)  (*+<:-.«)=o. 

Hence  the  rest  is  obvious. 

31.  Subscriber,  Meikleour. — There  is  a  certain  number 
consbting  of  3  figures ;  the  sum  of  the  digits  is  7 ;  twice  the 
aom  of  £e  extreme  digits  is  equal  to  5  times  the  mean,  and  if 
297  be  sttbtimcted  from  the  number,  the  digits  will  be  inverted. 
What  is  the  number? 

Let  JT,^,  and  x  be  the  digits.  Then  loox-f-  loy-^-z  is  the 
number. 

^lsox+^+«=7     •        •        •        •     (') 

2(*+«)=sr  ....   (2) 

loor+iqy+e — 297=ioo«+iq|r+jr, 
ue.  re«8rranging  and  cancelling  99, 

X  — «=3    .        .        .        .•    (3) 
(i),  (2),  and  (3)  are  dnee  simnltaneons  equations,  whence  we 
get  at  once  x^^  /=2,  s=s  i,  or  the  number  is  421. 

32.  To  recommend  a  book  on  algebra  to  you,  unless  you  name 
further  particulars,  is  hard.  Hamblin  Smith  (Rivingtons,  price 
3s.)  b  very  profuse  in  his  explanation  of  difficulties.  fod- 
hunter's  smaller  work  (Macmillan,  2s.  6d.)  will  carry  you  as 
far,  and  in  a  more  scientific,  though  not  so  easy  fashion.  Tod- 
huntei's  larger  work  (Macmillan,  7s.  6d.)  is  by  ail  means  the 
best,  if  suited  to  your  requirements. 

33.  Algebraist,  Montrose. — (i)  Factors  for  j:*+4x — i, 
and  similar  sums. 

Solve  the  quadratic  in  xi^-3^_-\'^ — 1=0,  jr=— 2  +  V5. 

Hence  the  ficctors  are  X  4-2— V5,  and  X+2+V5. 
In  general,  «r*  -f-  Aar + r =a( jr — «)  ( jt — /S),  where 

2a  *  2a 

(2)  There  are  x  students  in  one  class,  y  in  another,  but  s 
attend  both.  Find  an  expression  for  the  whole  number  of 
students,    x  -{-y — x,  as  b  surely  evident. 

(3)  The  angles  of  a  four-sided  figure,  taken  in  order,  are  as 
the  numbers  I,  2,  3,  4.  Prove  that  two  opposite  sides  are 
parallel.  Let  x,  23r,  3jr,  4jr  be  the  angles.  Then,  since  sum 
of  ang^  of  a  quadrilateral  is  equal  to  4  right  angles, 

jr+2jr+3T+4jr=36o,  jr=36. 


Hence  the  angles  axe  36*,  72*,  loS*,  144*;  and  as  3j6*+i44' 
=  i8o*r=  72"+ 108',  it  follows  by  Euc  i.  28  that  two  oppose 
sides  are  parallel. 

The  sides  of  a  triangle  are  6,  7,  and  8.  Find  the  laments 
into  wluch  the  bisector  of  the  mean  angle  divides  the  opposite 
side. 

The  mean  angle  is  the  angle  opposite  side  7.  Let  the 
segments  be  x  and  7 — x,  x  being  near  to  the  angle  fonned  by 
6  and  7. 

Then  by  Euc.  vi.  2,  6  :  8::4r :  7— jp; 

•*.  6  :  14 ::  jr  :  7,  c^mp^tmdo; 
. '.  x=3  ;  . '.  the  segments  are  3  and  4. 

34.  Pupil  Teacher,  Stratford. — ^We  must  refer  you  to  any 
work  on  Trigonometry  or  Geodesy  for  the  method  of  measuring 
mountains. 

35.  The  publislier  of  Brook-Smith*s  Arithmetic  is  Macmillan 
&  Co.,  price  4s.  6d. 

36.  Oranges  are  bought  for  2s.  6d.  a  hundred  ;  some  are  sold 
at  3s.  6d.  per  hundred,  and  the  rest  at  2s.  10^.  per  hundred. 
The  same  profit  is  made  as  if  they  had  all  been  sold  at  3s.  i^. 
a  hundred.     Of  looo  oranges  sold,  how  many  fetch  3s.  6d.  ? 

Suppose  X  fetch  3s.  6d.,  then  1000— x  fetch  2s.  io|d.,  and 

total  receipts  are  7-^^ 23(ioto--£)  ^^Yixsa^     But  we  ate  told 
also  that  these  receipts  are  the  same  as  if  all  had  sold  at  3s.  i|d. 

+ 


Hence7'-i-^3('000--x)_,^  25 


=  1000.  -  , 
28  h 

or  28x  +  23000 — 23X =35000 ; 

.'.  5Jr=2000,  X=r400. 

37.  J.  S.,  Dumfries. — Solve  (i)  jt* -4-^=4. 

(2)  y«4jr=ia 
Substhnting  from  (i)  in  (2)  for>^, 

(4 — 3^Y-\x — 10=0; 
.\jc*— 8**-f  x+6=:o; 
/.  jr*  — 8jc^+7  +  a:— 1=0; 
/.  (j:»^7)(^— i)+JP— 1=0; 
/.  x=  I  or  (:r  +1)  (jc«—  7) 4- 1  =0.       .         (3) 
The  value  jr=i  gives  /=3»  and  this  is  the  only  solution 
which  is  both  rational  and  integral. 

The  cubic  equation  (j),  which  gives  us  others,  may  be  dealt 

with  thus: — Write  it  jr*--|-j:*  —  yjr — 6=a     Since  it  consists 

of  a  set  of  positive  terms  followed  by  a  set  of  negatives,  it  has 

only  one  rod  root  (see  Theory  of  Eptaiions). 

Call  the  equation  y(jf)=a     Then  /(2)=  —  8,/(3)=9  ;  hence 

the  root  lies  between  2  and  3.     Put  x=2-|--,  and  nmltiply  by 

^.  The  equation  becomes  %^  —  ^j^ — ly — 1=0.  If  this 
expression  be  ^(>^),  ^(i)=  — 9,  and  ^2)=  13.  Hence  there  is  a 
root  between  i  and  2.  Hence,  finally,  the  only  other  value  of 
X  that  is  real  is  about  2},  whence  y=-  —  2}  about  Or  the 
equation  might  be  dealt  with  in  the  ordinary  way  for  cnbics. 

38.  Write  again  more  definitely  for  instructions  as  to  Science 
and  Art  Mathematical  Examination,  stating  what  proficiency 
you  have  attained,  and  what  books* you  have  read.  We  shall 
then  be  glad  to  advise  you. 

39.  Subtract — 

mis.  fur.  po.  yds.  (t  in. 
800000 
7      7    39      5      2     10 

The  latter  quantity =8  miles  I  ft. +4  inches.  Hence,  if  re- 
quired to  subtract  the  second  from  the  first,  the  answer  i$ 
— 16  in. 

4a  H.  M.  M. — Write  to  Mr.  James  Jennings,  Deptford, 
S.E.,  and  Mr.  Tudor  Rogers,  Chester. 

41.  T.  Elliot,  Grindal  School,  Yorks.— The  'fish'  is  not 
a  fish  at  all,  but  one  of  the  cuttles-— the  Common  Squid.  The 
circular  cups  on  the  arms  are  for  suction,  in  order  to  capture 
prey.  There  is  a  full  account  of  it  and  its  relatives  in  Wood's 
Illustrated  Natural  History^  vol.  iii. 

*«*  ///  communications  to  this  column^  correspondents  must  in 
all  cases  remember  to  send  us  their  names,  not  necessarily  for 
publication^  but  as  a  guarantee  of  good  faiths  and  for  facility  of 
referenee. 
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"AutomatiG" 

Silent  Sewing  Machine. 

The  highest  excellence  in  every  respect, 
ffimplicity,  Bue  of  Workii^,  Usefulness. 


Free  Trial  at  Home  before 

Purchase,  Carriage  Paid. 

Lists  Post-Free. 


Willcox  and  Gibbs  Sewing  Uachine  0(hd^ 
panjr,  150  Cbeapaide,  E.O.,  and  185  Begent 
Street,  W.,  Londoa;  lo  Cross  Street,  Man- 
chester ;  1 1 5  Hope  Street,  comer  of  Bothwell 
Street,  Glasgow;  32  New  Road,  Brighton; 
15  Mercery  Lane,,  Canterbtu?;  19  Market 
Street,  Nottingham. 


A  Certifled  Agent  in  evei7  Tomi. 


Cxuva  Sva,  cLwh.  price  4L  6d,, 

CLAIRAUT'S   ELEMENTS  OF  GEOMETRY. 

Tbamlated  by  dr.  KAINES. 
With  145  Fignm, 


Crowe 


t.6A.. 


AN  ESSAY  ON  THE  CULTURE  OF  THE 
OBSERVING  POWERS  OF  CHILDREN. 

(fspcdoDg  in  caniuctian  biitl)  tjit  £tuliE  oC  Solang. 
By  ELIZA  A.  YOUMANS. 

Edited,  oilh  Mots  and  ■  SupplenKnI. 
Bv  JOSEPH    PAYNE,    F.C.P., 

AatlKr  of  ■  Lectiua  m  ihc  Sduice  mnd  Anof  EdoaMkn'  cto. 
'Thiutndy.  Bcojrdiai  toher  ju«  notions  on  the  luhject,  is  lo  b=  funda- 
u  the  pTDpeitlH  oTplADCi  «Bd  I 
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O  CHEAPER  EDITION. 


FIRST    BOOK    OF    BOTANY. 

Bn^puli  ia  Cnltiiiati  t})C  (SEntfTirins  ^^kcs  of  CijilSrtii. 

By  ELIZA  A.  YOUMANS. 

With  3se  Encnvingi,  cnnn  Bn,  cloth,  price  ».  6d. 

It  B  bat  tvtI^  (bur  a  scbooUbook  appotn  whicli  is  at  once  lo  novel  i 


nund  univcrukL  and  unquaiiAed  approbalio 
Miss  Yonnuui-*  "  First  Bo<A  of  B«ht. 
welcofoed  Ki  a  timely  And  invaluable  coi 
jximiuy  educatinn.'  —Pall  Mali  Gaitlti. 


lit  Hch  hu  been  t 


.   It  has  been  everywhere 


LoNiK>N  !  C.  KEGAN  PAUL&  CO.,  i  Paternoster  Square. 


SC  H  O  L  ASTI C 
MUSICAL  INSTRUMENT  CO. 

(■BTAfiLisHBD  lanx 
To  mpplr  T«Mhen,  Sdool  BMid  Kambom  and   BAod 
Kuiasan  wltb  ANY  klBA  of  KMlml  lunraoHnt  Itom  AMT 
HAker  at  bonadlde  Tiada  FMm  lor  dun,  or  br  Bmt  lutalmanbL 


We  have  now  had  plenty  of  time  to  try  the  piano ;  and  I  can  say  Ed  you 
how  very  much  n  an  pleaHd  with  it,  and  bo*  (leatly  t  ank  DbEfed  to  you 
for  procuring  me  u  ucelleni  ail  inilnimenl  socheap.'— M*TrK»w  Arkolo, 
Esq.  H.M.I.  *^ 

'  You  are  at  liberty  la  make  any  uu  of  my  wife's  and  my  own  opinion— 

Ihal  Ihe  nano  ii  eiceltenl  both  Tor  tone  and  louch.  and  Ibat  it  is  a  lery  cheat) 

" tt,  M.A.,  H.M.t.  /or  Ttaimmt  CtlUti  fir 


15,000  timiUr  TatimoDiab  have  been  nceind  froei  all  parts  of  iha 

country,  from  H.M.  Inspedon.Assistanilnspecton,  Presidents  of  N  UET 
^incipals  and  Masters  of  Training  CoUegc^  TcKlien  and  Scboot  Bcsrd 
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WE  FABLES  OF  £SOP.   AND  OTHER  EMINENT  MYTHOLOGISTS. 

Reprinted  in  Old-Faced  Tjpe  from  the  Celebnited  Editioa  of  1M9. 
By  Sir  ROGER  L'ESTRANGE,  Kt. 

CONTAINING  THE  MORAL  AND  REFLECTION  TO  EACH  FABLE;   THE  LIFE  OF  MSOP;  AND  THE 
ORIGINAL  FRONTISPIECE. 
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ThaBlemimti  otPlinn  mil  Snherli ^ _.     . 

mntainine  iha  Solution  of  the  Problemi  in   Nanlisil 

the  Rev.  T.  G.  Mm-l,  M.A.,  FiofesMv  oC     '    ' 

College,  LoDdon.     Fcap.,  «. 
Th*  Blamaot*  of  Vhf^tivxfitj.    Fer 

Prof. ».  T.  Ahbtmd.    leap.,  is.  4d. 
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Algetoaic  Teaching  Reformed. 


Algebraic  Factors :  How  to  Find  them,  and 

How  to  Use  them.  By  W.  T.  Knight,  F.S.Sc.,  Lon- 
don, Science  Teacher,  formerly  Mathematical  Master  at 
New  College,  Southsea,  Author  of  *  Solutions  to  Science 
Papers  in  Mathematics,'  etc 


Every  Teacher  and  Student  should  at  once  obtain  a  copy  of 
this  book,  since  its  principles  and  methods,  when  fully  grasped 
and  adopted,  must  inevitably  produce  a  complete  revolution  in 
the  teaching  and  practice  of  Algebra.  To  persons  preparing 
for  Examinations  it  will  be  invaluable. 


'  No  one  can  read  these  pages  without  being  convinced  that  a 
vast  improvement  ought  to  be  effected  in  many  of  the  methods  of 
performing  the  most  ordinaxy  operations  of  Algebra.  More  than 
this,  no  beginner  can  work  through  the  examples  given  in  the 
book,  according  to  the  plans  laid  down  in  it,  without  bringing  to 
all  future  work  a  facility  of  handling  and  transforming  Algebraical 
expressions  formerly  quite  wanting. ' — Sheemess  Guardian. 

'You  may  freely  use  my  name  in  recommending  the  book. 
Send  me  50  copies.' — ^J.  B.  COLGROVE,  M.A,  Head  Master, 
Grammar  Sdiool,  Loughboro'. 

*  I  think  it  a  pity  that  all  teachers  of  Algebra  do  not  know  there 
is  such  a  capital  book  to  be  had  at  a  very  moderate  price. ' — W.  J. 
Mantle,  F.R.G.S.,  Head  Master,  Diocesan  School,  Lincoln. 

Other  remarks  by  practical  teachers : — '  It  is  all  it  professes  to 
be.*  '  Valiuble  and  not  costly.'  'That  rara  avis  in  this  stereo- 
typed age — something  both  new  and  good.'  'A  real  boon  to  all 
teachers  of  Algebra. '    '  Your  admirable  book. ' 


To  be  Jiad  ONLY/n?w  the  Author^ 

SPRING    HILL    HOUSE,   TAVISTOCK, 
Price  2s.|  post  free ;  four  Copies  as  three. 


LOCKWOOD'S    ELEMENTARY 
SCHOOL    SERIES. 

18mo,  price  Is.  each,  strongly  bound. 

*^  This  Series  of  Elemmiary  Works  is  recommended  to  the 
notice  of  Principals  of  Colleges^  Heads  of  Schools^  and  alt  in* 
structors  of  Youth,  as  intended  to  meet  the  wants  of  beginna^s, 
being  aecommodated  to  their  age  and  capacity. 

The  Elements  of  Geography.    By  the  Rev.  B. 

G.  Johns.    Enlarged  and  corrected. 

The  German  Language,  The  Little  Scholar's 

First  Step  in.     By  Mrs.  Falck  Lebahn. 

German  Reading,  The  Little  Scholar's  First  Step 

in.     Containing  Fifty  Tales  from  Schmid,  with  Notes.     By 
Mrs.  Falck  Lebahn. 

The  German  Prepositions,  and  the  Cases  they 

govern.     Exemplified  by  2500  useful  Colloquial  Phrases. 
By  Samuel  Galindo. 

German  Colloquial  Phraseology,  exemplifying 

all  the  Rules  of  the  German  Grammar.      By  Samuel 
Galindo. 

The  French  Language,  An  Easy  and  Practical 

Introduction  to.    By  John  Haas.     First  Course. 

The  French  Language,  An  Easy  and  Practical 

Introduction  to.    By  John  Haas.    Second  Course. 
•»•  The  above  Two  Volumes  bound  together,  2s. 
Other  IVorks  are  in  preparation. 


0B03BT  LOOEWOOD   k  00., 

7  STATIONERS'  HALL  COURT,  LUDGATE  HILL,  E.C. 


New  EditioD,  crown  8vo,  price  js.  6d. ;  post  free,  3s.  lod., 

PAETIN&  WOEDS  TO  BOYS  lEAYDra 

SCHOOL. 

By  MAURICE  CHARLES  HIME,  M.A.,  LL.D., 

HEAD  MASTKR  Of  FOYLK  COLLBCE,  LOMDONDBRKY. 


Second  Edition,  price  is.  6d. ;  post  free,  is.  8d., 

MOEALITT: 

9n  tffssas  alilirrsseli  to  goun^  fftcn. 

By  Author  of '  Parting  Words  to  Boys  Leaving  School,*  etc  etc. 

'  The  subject  is  dealt  with  in  an  exhaustive  manner,  the  notes  are  varied 
and  extensive,  and,  considering  the  difficulty  and  delicacy  of  the  task,  it  has 
been  executed  well.'— Vide  Oxford  Umrversify  Htrald. 


Pf  ice  One  Shilling, 

A  CHBOIOLO&ICAL  &  &E0&B1PIIGAL 

T££E. 

zi  %\%  iSritts^  i^ation  bttj^  tije  Ztti,  Host  S^rito  of  JsraeL 


LONDON: 
W.    H.    GUEST,    20   WARWICK    LANE. 


Price  8d. 

CreograpMcal  Eeader,  Book  L 

HOW  PEOPLE  LIVE  ON  THE  EARTH,  AND  A 
JOURNEY  ROUND  THE  WORLD. 

{^For  the  Second  Statidard.) 
Price  lOd. 

fieograpMcal  Eeader,  Book  II 

THE  WORLD-ITS  GENERAL  FEATURES. 

(May  be  used  for  the  Jliird  Standard.) 
Others  in  Preparation. 

W,  ft  B.  OHAHBEBS,  London  and  Edinborgli. 


READ,  PLEASE,  AND  CUT  OUT, 

INDIA-RUBBER  for  School  nse,  price  2s.  per 
pound— best  qualitj,  free  from  Sand  or  Grit — 
half-pound,  post  free,  xs.  3d.  in  stamps. 


Cheshire  India-Ruhher  Company, 

HEIBT  lilES  HUDD,  Proprietor, 
NEW  BRIGHTON.  BIRKENHEAD. 
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GIFT    AND    PRIZE    BOOKS. 

Small  8vo,  cloth  extra,  Ss.  6d. ;  gilt  edges,  Ss. 

TR(ESffB  FOBTUHBS.    By  Mrs,  R.  O'Reilly.    With  Illustrations. 

THB  OHILDBEirB  JOVBHET,  and  otber  BtorlM.    By  the  Author  of  '  Voyage  en  Zigzag.'    With  Illustrations  by  the  Author. 

THE  POBTMAITB  BAQ.    By  John  db  Liepdb.    With  Illustrations  by  John  Pettie.  R.  A. 

THB  GIBLS  OF  THB  BQUAUL    By  Mrs.  R,  O'Reilly. 

MODBBH  W0NDBB8  OF  THB  WOBLD;  or,  The  New  Blnb&d.    By  William  Gilbert.    With  Illustrations  by  Arthur  Hughes. 

TALBB  OF  MAMT  LAMBS.    By  M.  Frasbr-Tytler.    With  Illustrations. 

SLTBOOTB,  AND  OTHBB  FABM-TABD  OHBONIOLBBi    By  Beata  Francis.    With  many  IllustraUons. 

BOUQHINa  IT  IN  VAN  DIBMBys  LAND,  Eto.    By  Richard  Rowe. 

MABQUIBB  AND  BOBBTTB,  Bta    By  the  Baroness  M artineau  des  Chesney. 


GEIKIE'S    PRIZE 

Nos.  z  to  21. 


COPY-BOOKS. 

2d.  each. 


SOME    NOTICES 

*  The  oonpetitioa  in  the  copy-book  department  of  school  requirements 
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No.  IV.— BATHS  AND  BATHING. 

INTIMATELY  associated  with  the  subject  of  water- 
supply,  is  that  of  baths  and  bathing.  Every  large 
school  should  have  a  swimming-bath  attached  to  it  as 
a  part  of  its  establishment  as  an  educational  institution. 
If  there  is  a  stream  of  clean  water  in  close  proximity  to 
the  school,  it  may  be  possible  for  the  managers  to 
make  such  arrangements  as  may  render  the  stream  avail- 
able for  the  purpose;  but  it  is  necessary  that  there 
shall  be  good  supervision  of  the  bathing-place,  otherwise 
accidents  are  likely  to  happen,  and  the  managers  will 
not,  in  that  case,  be  quite  free  from  blame.  They 
know  that  boys  will  always  be  boys,  and  that  they  will 
get  into  danger  if  they  are  not  controlled  by  wiser 
heads,  and  that  then  occasionally  there  will  be  a  death 
from  drowning. 

It  is  culpable  negligence  on  the  part  of  the  managers 
not  to  provide  for  this.  It  is  their  duty,  by  proper 
regulations,  to  prevent  the  possibility  of  its  occurrence. 
Schools  containing  several  hundred  boys  will  be  in- 
complete unless  they  have  a  swimming-bath  of  their 
own,  or  one  in  some  way  open  to  them.  There  ought 
to  be  a  standing  rule  in  every  school,  that  swimming 
should  be  as  much  a  port  of  education  as  cricket  or 
music ;  or  even  more  so,  because  it  may  chance  to  any 
one  to  have  his  own  life,  or  that  of  a  fellow-creature, 
lost  for  w^ant  of  this  knowledge ;  whilst  such  loss  could 
not  arise  for  want  of  acquaintance  with  the  rules  of 
cricket  or  football.  Managers  of  all  schools  should 
therefore  look  out  for  bathing-places  in  safe  situations, 
and  make  proper  arrangements  for  their  supervision. 
If  there  is  a  public  swimming-bath  in  the  district,  they 
should  negotiate  with  the  managers  of  the  bath  for  the 
periodical  admission  of  their  scholars  to  its  advantages, 
and  if  this  cannot  be  done  on  satisfactory  terms,  they 
should  establish  a  swimming-bath  under  their  own 
management.  Those  who  happen  to  be  acquainted 
with  the  pauper  establishment  at  Anerley,  may  easily 
know  the  good  results  which  follow  from  the  rule  at 
that  school,  which  makes  every  boy  learn  to  swim  be- 
fore he  finally  leaves  its  roof.  There  would  be  an  ad- 
vantage in  the  same  rule  being  applied  to  girls.     That 
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which  a  pauper  school  does,  cannot  be  very  difficult  for 
elementary  schools  to  do,  and  there  can  be  no  difficulty 
in  the  way  of  private  adventure-schools  doing  it.  There 
are  some  districts  where  it  will  be  impossible  from  the 
absence  of  sufficient  water,  but  it  is  very  exceptional, 
as  it  need  not  apply  to  any  place  having  a  rainfall  of 
twenty-five  to  thirty  inches  per  annum.     It  will  gene- 
rally be  easy  to  secure  a  basin,  into  which  rain-water 
may  be  diverted,  which  will  serve  the  purpose ;  whilst, 
if  there  be  a  water  company,  water  may  always  be  ob- 
tained.    If  the  bath  be  properly  placed,   the  water 
could  afterwards  be  used  by  the  local  authorities  as  a 
means  for  flushing  the  public  sewers  at  regular  intervals, 
and,  if  used  by  elementary  schools,  it  ought  to  be 
possible  for  a  mutual  arrangement  to  be  made,  by 
means  of  which  the  cost  should  be  small  to  the  school 
authorities,  and  not  be  any  additional  charge  upon  the 
ratepayer.     School  education,  either  public  or  private, 
is  not  complete  which  does  not  teach  children  that  a 
clean  skin  is  a  necessity,  independently  of  the  advan- 
tage of  being  at  home  in  the  water.     If  all  children 
were  washed  all  over  the  body,  only  once  a  week,  it 
w^ould  tend  to  diminish  the  incidence  of  infectious 
disease  generally,  and  also  t9  prevent  some  of  that  un- 
pleasant odour  which  too  often  belongs  to  the  atmo- 
sphere   of  a    schoolroom  when  full    of   pupils.      I 
recommend  all  school  authorities  to  encourage  bathing 
as  much  as  possible  everyday  in  hot  weather,  and  at  least 
once  a  week  in  cold ;  let  it  take  its  place  in  the  drill  of 
the  school,  and  be  considered  a  part  of  the  education 
of  the  child,  attendance  at  the  bath  counting  in  the 
time-table.     It  will  encourage  an  exercise  which  is 
important  as  regards  the  health  of  the  children,  whilst 
it  will  give  confidence  to  them  when  in  danger,  and 
make  them  better  citizens  when  they  have  come  to 
years  of  discretion.     A  knowledge  of  this  accomplish- 
ment will  help  to  train  a  child.    A  boy  that  can  swim 
is  worth  much  more  in  every-day  life  than  a  boy  who 
cannot     A  child  who  has  been  accustomed  to  plunge 
into  cold  water  will  be  much  less  likely  to  suffer  from 
sudden  alteration  of  temperature  than  one  who  is  never 
washed  in  this  way,  whilst  if  by  chance  he  should  get 
wet  through  by  a  sudden  storm,  he  will  be  less  likely 
to  be  chilled  or  laid  up  by  fever.     Cold  bathing  is  also 
much  more  advantageous  than  warm  baths :  there  is 
considerable  danger  from  the  too  frequent  application 
of  the  latter,  as  the  following  incident  will  show. 
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A  number  of  medical  men  were,  some  years  ago, 
assembled  together  at  Edinburgh,  when  a  remark  was 
made  that  croup  seemed  to  be  occasionally  ejHdemic 
in  the  winter  months.  On  comparing  notes,  it  was 
made  out  that  Saturday  night  was  the  usual  time  at 
which  it  occurred ;  a  few  further  inquiries  showed  that 
tubbing-night  provoked  the  attacks,  and  that  there  were 
dangers  even  m  cleanliness. 

Hot  baths  in  a  steaming  atmosphere  in  cold  seasons 
of  the  year  are  likely  to  do  damage  to  sensitive 
temperaments.     I  will  give  another  illustration. 

Two  large  families  lived  next  door  to  each  other  in 
precisely  similar  conditions.  It  was  found  on  compar- 
mg  notes,  that  at  one  house  the  doctor  (myself)  was 
frequently  in  attendance  for  croup  or  bronchitis,  or 
some  other  malady ;  whilst  in  the  other  case  his  visits 
were  infrequent  I  advised  that  the  reason  consisted 
in  the  hot  baths  with  which  the  children  were  treated 
every  morning  by  a  self-willed  nurse  in  the  one  case, 
whilst  in  the  other  the  children  were  daily  accustomed 
to  a  cold  dip.  The  washing  with  warm  water  was 
given  up  in  the  delicate  family  with  rapidly  manifest 
advantage  to  them,  and  a  serious  diminution  of  the 
fees  which  I  was  accustomed  to  receive  from  the 
family.  It  was  not  long  before  the  one  family  became 
nearly  as  healthy  as  the  other ;  but  it  was  years  before 
the  delicacy  which  the  hot  bath  induced  could  be 
eradicated.  Warm  water  is  pleasant  to  wash  with,  but 
it  is  not  advantageous  for  children  habitually  to  use  it  in 
cold  climates.  No  bath  should  be  habituually  used  in 
cold  weather  which  is  above  sixty  degrees  in  temperature. 

It  is  not  advisable  for  children  when  going  to  bathe 
to  chill  themselves  whilst  undressing.  This  operation 
must  be  performed  as  rapidly  as  possible.  The  child 
should  pass  into  the  water  as  soon  as  he  is  undressed, 
and  not  remain  in  too  long.  First  immersions  should 
be  for  a  few  minutes  only,  the  time  being  increased  as 
the  child  becomes  more  accustomed  to  it ;  but  cold 
bathing  should  not  be  begun  in  cold  weather.  He 
must  be  instructed  to  scrub  himself  dry  with  a  rough 
towel,  and  not  to  dress  until  this  drying,  especially  of 
the  feet,  has  been  thoroughly  effected.  The  early 
morning  is  the  best  time  for  a  bath ;  but  if  this  be 
inconvenient,  it  should  be  between  meals,  and  not 
when  the  stomach  has  been  recently  filled  Children 
should  not  be  allowed  to  bathe  immediately  after 
a  meal.  The  time  for  bathing  should  not  be  taken 
from  their  recreation,  but  should  come  into  and  be  a 
part  of  school-work,  and  be  always  superintended  by 
a  master.  It  will  be  found  that  this  will  be  an  ad- 
vantage in  elementary  schools,  in  the  fact  that  the 
children's  hair  will  be  washed  at  regular  intervals  by 
this  plan ;  and  it  will  be  advisable  also  for  them  to  be 
instructed  to  keep  the  hair  ciit  short,  so  as  to  enable  it 
to  be  dried  more  quickly.  Attention  to  drying  the  hair 
should  be  a  part  of  the  drill,  and  boys  who  have  re- 
turned to  study  with  wet  heads  should  be  sent  out  to 
dry  them  by  a  good  rubbing.  Day-schools  cannot  be 
expected  to  provide  hot  baths,  but  no  boarding-school 
is  properly  furnished  which  is  not  supplied  with  a  series 
of  baths  for  washing  purposes,  and  for  use  in  cases  of 
sudden  illness.  If  there  is  no  swimming-bath,  it  is 
easy  to  have  a  common  bath  with  cold  water,  so  that 
a  cold  douche  can  always  be  had  These  hot  baths  are 
advantageous  in  those  great  schools  in  which  boys  are 
liable  to  be  exposed  to  sudden  immersions  in  cold 
water,  as  when  rowing,  and  after  football,  in  cold  and  wet 
seasons,  when  they  become  covered  with  mud    The 


hot  bath  may  save  them  from  bad  consequences,  pro- 
vided they  have  a  cold  douche  immediately  on  coming 
out  of  it  The  hot  bath  then  refreshes  the  system,  and 
no  harm  is  likely  to  be  effected  by  the  relaxed  condi- 
tion which  a  hot  bath  leaves  when  the  cold  douche  is 
not  used  When  a  man  or  a  boy  has  a  hot  bath  whilst 
in  health,  he  should  always  use  the  cold  douche  before 
drying  himself,  and  then  his  hot  bath  will  do  him  no 
harm,  but  really  refresh  him.  The  baths  should  be  so 
situated  as  to  allow  of  the  water  which  has  been  used 
for  washing  purposes,  being  also  used  for  flushing  the 
drains.  For  this  purpose  it  is  requisite  that  the  waste- 
pipe  from  the  bath  should  be  equal  in  diameter  to  that 
of  the  drain  which  is  to  be  flushed,  or  else  for  the 
drain  to  be  fitted  in  some  part  of  its  course  with  a 
penstock,  which  can  be  put  down  and  kept  in  situ 
until  the  drain  is  quite  full  of  water.  If,  then,  the 
penstock  be  raised,  there  is  a  full  flush,  and  the  whole 
calibre  of  the  pipe  is  properly  washed  out  Flushing, 
as  ordinarily  carried  on,  as  against  some  of  the  dangers 
of  sewers,  is  all  but  useless.  Certain  forms  of  develop- 
ments take  place  on  the  upper  sides  of  sewers  which 
allow  of  fungoid  growths.  It  is  possible  that  some  of 
these  growths  are  intimately  related  to  the  production 
of  germs  capable  of  setting  up  morbid  results  when 
inhaled  by  certain  sensitive  temperaments.  Flushing, 
to  be  really  effective,  must  sweep  the  roof  as  well  as 
the  floor  of  the  sewer,  and  by  that  means  empty  out 
the  sediment  which  may  be  at  the  bottom  of  the  drain ; 
and  also  the  bacteria,  the  spirillae,  and  the  vibrios  which 
occupy  the  roof,  and  with  these  removes  the  foul  air 
which  fills  the  calibre  of  the  sewer.  These  operations 
can  only  be  effected  by  means  of  a  proper  supply  of 
water.  It  is,  however,  waste  to  use  water  for  such  a 
purpose  which  has  not  been  used  for  some  other,  and 
that  other  purpose  is  naturally  for  human  washing. 
The  waste  water  of  baths  in  all  large  schools  should  be 
intimately  connected  with  its  kindred  work,  flushing 
the  sewers;  and  for  this  purpose  the  bath  should 
always  be  placed  at  the  highest  point  on  the  school 
premises,  so  as  to  command  every  part  of  the  drain, 
and  to  be  capable  of  being  discharged  so  as  to  fill  its 
whole  calibre.  I  must  give  a  caution  as  to  the  con- 
tinuous introduction  of  hot  water  into  sewers.  This 
is  a  great,  and  at  present  almost  unsuspected,  source 
of  danger.  It  is  well  known  that  certain  diseases  are 
only  rampant  when  temperature  continues  above  a 
certain  point  for  a  certain  time.  Thus  yellow  fever 
cannot  get  a  footing  in  this  country  unless  temperature 
has  continued  some  time  above  seventy-five  d^ees. 
If  sewers  are  kept  at  that  temperature  continuously  by 
the  discharge  of  hot  water  into  them,  it  may  be  possible 
for  the  germs  of  yellow  fever  to  find  a  resting-place,  if 
they  should  perchance  be  introduced  there.  By  ana- 
logy, it  is  possible  that  other  diseases  may  be  cultivated 
by  raising  the  temperature  of  sewers.  It  is  important, 
therefore,  in  the  interest  of  the  public  health,  that  they 
should  be  kept  as  cool  as  possible.  It  is  wrong,  there- 
fore, to  allow  of  the  continuous  discharge  of  hot  water 
from  any  source  to  be  finding  its  way  into  sewers,  and 
day  after  day  keeping  up  the  heat  of  those  covered 
ways.  I  believe  that  it  is  possible  for  diphtheria  and 
scarlatina  to  be  cultivated  in  this  manner,  and  to  be 
spread  abroad  occasionally  when  there  are  concentrated 
discharges  of  sewer  air,  and  that  germs  of  those  diseases 
would  be  dwarfed  or  destroyed  if  the  sewers  were 
kept  cool.  It  is  best  for  hot  water  to  be  well  cooled 
before  it  is  discharged  into  the  drains. 
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I  must  not  leave  the  subject  of  bathing  without 
mentioning  that  there  are  dangers  in  the  cold  bath 
irhen  injudiciously  used :  that  delicate  children  of  a 
certain  type  are  unable  to  bear  it,  that  they  must  be 
acclimatised  to  it  by  degrees.  A  child  who  is  chilly 
after  a  bath,  has  been  injured  by  it  A  child  who 
complains  of  feeling  tired  and  seems  to  be  suffering 
from  a  kind  of  malaise  after  bathing,  must  not  be 
encouraged  to  remain  in  the  water.  This  kind  of  case 
must  be  weeded  out,  so  to  speak,  from  the  class,  and 
should  be  gradually  brought  to  bear  the  action.  A 
rose-tree  which  has  been  kept  in  a  hot-house  will  not 
bear  a  temperature  of  forty-five  degrees  at  once,  and 
yet  a  rose-tree  which  will  not  bear 
that  temperature  cannot  be  a  healthy 
plant  Jt  is  the  duty  of  school  au- 
thorities to  bring  up  a  healthy  class 
of  children.  Those  which  cannot 
bear  a  cold  dip  or  cannot  bear  to 
be  washed  in  cold  water  are  not 
healthy.  Measures  should  be  taken 
to  get  rid  of  this  inability.  Fresh 
air  is  one  of  the  means,  and  custom 
another.  Children  who  are  never 
washed  all  over,  assist  to  damage 
the  air  of  the  schoolroom  as  well  as 
their  own  persons.  The  pores  are 
blocked  b^  debris,  and  if  the  debrii 
scales  oS  it  is  the  most  efhcient  for- 
cing-bed for  the  promulgation  of  in- 
fectious disease  among  other  people,  whilst  if  it  remains 
on,  it  helps  to  make  its  owner  more  susceptible  to  epi- 
demic influences.  Thus  on  all  hands  it  is  important  that 
the  subject  of  baths  and  bathing  should  not  be  lost 
^ht  of. 

The  range  of  temperature  for  a  cold  bath  should  be 
from  forty-five  degrees  to  cold  weather,  to  seventy-five 
degrees  in  summer.  It  is  unwise  to  bathe  in  water 
colder  than  forty-five  degrees.  When  it  is  below  that 
degree,  sponging  the  body  in  the  bedroom  quickly  all 
over  is  the  better  plan.  It  is  also  dangerous  to  t^e  a 
hot  bath  which  is  hotter  than  blood  heat  (98-5),  unless 
with  medical  advice.  Children  who  are  washed  every 
day  with  cold  water,  and  who  take  a  proper  amount  of 
exercise,  will  never  really  require  a  hot  bath,  provided 
the  drying  process  is  accompanied  by  a  thoroughly 
good  scrubbing. 

c 
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Part  I. 

INCLUDED  among  the  members  of  the  cat  tribe — 
or  Fdida,  as  they  are  scientifically  ternied^we 
find  many  of  the  largest  and  most  powerful  of  all 
the  Cnrnivora,  or  flesh-eating  animals.  The  lordly 
lion,  the  fierce  and  savage  tiger,  the  crafty  leopard, 
and  many  others,  all  belong  to  this  family,  which, 
.\ustralia  excepted,  is  spread  over  the  greater  part  of 
the  world. 

Intended  by  nature  for  an  active  and  predacious 
existence,  the  structure  of  the  Cats  is  pre-eminently 
adapted   to  suit  their  mode  of   life,  and  the  whole 


form  is  a  marvellous  combination  of  strength,  light- 
ness, and  activity. 

Take  the  lion,  for  example.  Who  would  think  that 
an  animal  of  such  ponderous  size  and  weight,  who  can 
strike  an  ox  to  the  ground  with  a  single  blow  of  his 
mighty  paw,  could  pass  noiselessly  through  the  thickest 
jungle  and  overtake  an  antelope  in  fair  chase? 

Let  us  now  proceed  to  examine  this  wonderful 
structure  in  detail,  and  afterwards  to  devote  a  short 
space  to  each  of  the  more  prominent  animals  of  the 
group. 

We  will  first  examine  the  skeleton,  beginning  with 
the  skull. 


The  first  point  which  strikes  the  attention  is  the  bony 
ridge  which  runs  along  the  crest  of  the  skull,  and 
which  chiefly  serves  as  the  attachment  for  the  powerful 
muscles  which  act  upon  the  jaws.  Inside  the  skull  a 
second  ridge  of  bone  is  found,  partly  separating  the 
two  great  divisions  of  the  brain  from  one  another. 
The  object  of  this  ridge  has  never  been  satisfactorily 
proved,  but  it  is  thought  to  be  of  service  in  guarding 
the  brain  from  the  severe  shocks  to  which  it  might 
otherwise  be  subjected  from  the  leaps  and  bounds  of 
the  animal 

The  teeth  of  the  cats,  like  those  of  all  other  exclu- 
sively flesh-eating  animals,  are  formed  for  biting  and 
tearing  the  prey  alone,  and  not  for  masticating  it  before 
it  is  swallowed.  None  of  them  are  found  with  the  flat 
surface  necessary  for  grinding  the  food,  and  even 
were  such  teeth  possessed,  the  construction  of  the 
jaws  would  render  impossible  the  side  motion  neces- 
sary for  mastication.  Upon  watching  a  cat  devouring 
her  food,  it  will  be  seen  that  she  bolts  it  in  large  lumps, 
swallowing  it  by  a  succession  of  sharp,  pecking  bites. 

Passing  to  other  parts  of  the  skeleton,  it  will  be 
noticed  that  the  two  first  vertebrie  are  provided  with  a 
similar  enlargement  to  that  of  the  skull>  for  the  better 
attachment  of  the  muscles. 

The  bones  of  the  limbs  are  of  great  strength,  as  is 
necessary  for  the  rapid  and  powerful  motions  of  the 
animals.  I'he  muscles  are  particularly  hard  and 
tough,  seeming  almost  like  ropes  of  iron,  and  turning 
the  edge  of  the  sharpest  knives. 

The  claws,  which  are  tlie  chief  weapons  of  the 
animal,  are  long,  sharp,  and  strongly  curved. 

All  the  animals  of  the  tribe  being  digUigrades,  or 
those  which  walk  upon  the  tip  of  the  toes  alone,  it 
might  be  thought  that  the  pomts  of  the  claws  would 
be  constantly  worn  down  by  the  friction  with  the 
ground,  and  thus  rendered  useless  for  purposes  of 
oflence. 
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In  order  to  prevent  this,  there  is  a  beautiful  me- 
chanism which,  when  the  paw  rests  upon  the  ground, 


withdravrs  the  claws  into  the  sheaths  provided  for 
them,  and  protects  them  from  injury  by  the  ground ; 
as  soon,  however,  as  the  paw  is  thrust  forward  to 
strike  or  grasp  the  prey,  they  are  mechanically  thrown 
out  ready  for  use. 


Most  people  have  had  their  hand  licked  by  a 
favourite  dog  as  a  mark  of  affection,  and  know  that 
his  tongue  is  wet  and  smooth.  Not  so  that  of  the 
cat,  which  is  comparatively  dry,  and  provided  with  a 
number  of  sharp,  file-like  points,  pointing  backwards, 
and  serving  to  scrape  every  particle  of  Resh  from  the 
bones  of  a  slaughtered  animal 

So  rough  is  the  tongue  of  the  domestic  cat  that  it 
will  cause  pain  to  a  delicate  skin,  while  the  larger 
animals  of  the  tribe  will  draw  blood  almost  im- 
mediately. 

There  is  a  well-known  story  of  a  gentleman  who 
owned  a  pet  lion,  of  which  he  was  very  fond,  and  with 
which  he  often  indulged  in  a  game  of  play.  One  day, 
whilst  lying  asleep  upon  a  couch,  the  hon  came  up, 
and  seeuig  one  of  his  master's  hands  hanging  outside 
the  covering,  began  to  lick  it,  just  as  a  pet  dog  would 
under  the  circumstances. 

In  a  short  time  the  rough  tongue  cut  through  the 
skin  and  drew  blood,  which  was  greedily  licked  up  by 
the  animal,  the  pain  at  the  same  time  awaking  his 
master. 

No  sooner  did  he  attempt  to  withdraw  his  hand 
than  the  creature  uttered  an  angry  growl,  whereupon 
the  gentleman,  knowing  the  dai^er  in  which  he  was 
placed,  and  that  a  moment's  hesitation  might  seal  his 
fate,  drew  with  his  other  hand  a  loaded  pistol  from 
beneatii  the  pillow  and  shot  his  favourite  through  the 
head,  as  his  only  chance  of  escape. 

All  the  feet  of  the  cats  are  provided  with  soft,  fleshy 
pads,  which  enable  them  to  move  noiselessly  from 
place  to  place,  and  also  serve  to  break  the  fall  from 
the  long  leaps  and  bounds  of  the  animals. 

Another  point  to  be  noticed,  too,  is  to  be  found 
in  the  whiskers. 

These  are  provided  at  their  roots  with  an  extremely 
sensitive  nerve,  so  that  the  slightest  touch  is  at  once 
felt  by  the  animal  Those  springing  from  the  sides 
of  the  mouth,  too,  are  of  exactly  the  same  width  as  the 


body,  so  that  the  animal  is  able  to  tell,  even  in  the 
dark,  whether  it  can  pass  through  a  narrow  orifice  or 
not 

Having  now  noticed  the  chief  points  of  the  structure 
of  the  cats,  we  will  take  each  of  the  more  important 
members  of  the  family  in  their  order,  and  examine 
their  habits  and  mode  of  life. 

To  begin  with,  we  will  take  the  Lion  (Zee  iariarus), 
which  stands  at  the  head  of  the  cat  tribe — the  ac- 
knowledged King  of  Beasts.  No  animal,  and  scarcely 
even  man,  can  hear  without  trembling  his  mighty  roar, 
and  from  his  strength  and  courage  he  is  feared  by 
every  denizen  of  the  forest 

It  is  yet  uncertain  whether  or  not  there  is  more  than 
one  species  of  lion.  Some  authors  suppose  the 
African  lion,  the  Gambian  lion,  the  Asiadc  lion,  etc, 
to  be  different  animals ;  while  others  consider  them  to 
be  merely  varieties  of  the  same  type,  slightly  modified 
according  to  the  country  in  which  they  live. 

The  most  widely  known  of  these  species,  or  varie- 
ties, is  the  African  lion,  which  is  spread  over  the 
whole  of  the  southern  part  of  that  continent,  excepting 
those  parts  where  civilised  man  has  gained  a  pennanent 
footing,  and  driven  the  wild  beasts  from  his  neigh- 
bourhood. 

The  lion,  when  it  has  spent  its  life  free  and  un- 
trammelled in  its  native  haunts,  attains  to  considerable 
dimensions,  a  full-grown  animal  averagii^  some  four 
feet  in  height  at  the  shoulder,  and  nearly  eleven  feet  in 
total  length  from  the  nose  to  the  tip  of  the  tail  The 
lioness  is  rather  less  in  size,  and,  onring  to  her  want 
of  mane,  appears  even  smaller  in  comparison  than  is 
really  the  case. 

The  colour  of  the  lion  is  a  dark  tawny  yellow,  deeper 
on  the  back,  and  lighter  on  the  under  parts  of  the  body. 
The  ears  are  blackish,  and  there  is  a  thick  tuft  of  hair 
at  the  end  of  the  tail,  found  in  no  other  member  of 
the  cat  tribe,  which  is  also  black.  The  male  lion, 
when  it  has  attained  the  age  of  three  or  four  years,  is 
furnished  with  a  shaggy  mane  of  long  hair,  which  falls 
from  the  neck  and  shoulders,  and  part  of  the  throat  In 
the  female  this  mane  is  wanting.  It  is  remarkable  that 
when  young  the  lion  bears  dark  stripes  and  spots  on 
its  fur,  so  that  a  well-marked  specimen  might  eaaly 
be  mistaken  for  a  tiger-cat  A  similar  arrai^ement  of 
colour  is  found  in  several  animals,  such  as  one  or  two 
species  of  swine,  and  the  Malayan  tapir. 

There  are  various  opinions  as  to  the  character  of  the 
lion. 

Some  hold  him  up  as  a  model  of  generosity  and 
courage,  sparing  the  weak,  but  fighting  the  strong  with 
the  utmost  courage.  Other  writers  represent  him  as 
a  mean,  sneaking  animal,  afraid  to  face  an  armed  man, 
and  preferring  to  obtain  his  prey  by  stealth  rather  than 
by  open  warfare.  Others,  again,  consider  that  his 
temper  is  uncertain,  and  that  one  day  he  will  fight  with 
great  courage  and  ferocity,  while  on  another  he  will 
fly  in  terror  from  a  comparatively  insignificant  foe. 

It  is  certain  that  the  courage  of  even  the  same  lion 
seems  to  vary  at  different  times,  and  that  on  one 
occasion  he  wilt  openly  attack  a  number  of  armed  men, 
while  on  another  he  takes  refuge  in  flight  before  a  single 
savage. 

Like  the  rest  of  the  cat  tribe,  the  lion  is  of  a  very 
indolent  nature  except  when  suffering  from  the  pangs 
of  hunger,  and,  unless  he  be  in  want  of  a  meal,  will 
seldom  t^e  the  trouble  to  fight 

Even  when  in  pursuit  of  prey,  he  never  takes  more 
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exertion  than  is  absolutely  necessary  for  his  purpose, 
but  prefers  to  stalk  the  quarry  until  he  can  creep  within 
five  or  six  yards.  One  powerful  bound  and  a  single 
blow  of  his  paw  then  suffices  to  kill  his  prey,  and  he 
earns  his  meal  with  very  little  active  exertion.   . 

Should  the  animal  be  of  such  size  that  the  blow 
from  his  paw  would  be  insufficient  to  kill  it,  the  lion 
springs  upon  the  flank  or  shoulder,  and  drags  it  to  the 
ground  by  sheer  strength,  when  it  is  easily  despatched 
A  lion  and  his  mate  have  been  seen  to  spring  upon  a 
giraffe,  and  by  their  combined  efforts  to  tear  it  to  the 
ground. 

Although  the  lion  prefers  living  animals  for  his  prey, 
he  by  no  means  disdains  a  repast  from  any  carcase 
which  he  may  find  lying  in  his  path.  It  is  thought  by 
several  writers  that  many  "  man-eaters  "  acquire  their 
taste  for  human  flesh  by  preying  upon  the  bodies  of 
slain  natives  which  they  find  in  the  bush. 

If  large  game  be  scarce,  he  will  satisfy  his  hunger  by 
a  meal  on  some  of  the  smaller  rodents,  and  has  even 
been  known  to  devour  locusts  and  other  insects  in 
times  of  scarcity.  If  he  should  happen  to  suffer  from 
thirst,  too,  when  water  cannot  be  procured,  his  instinct 
teaches  him  to  search  for  the  juicy  water-melons  which 
grow  in  the  desert,  and  which  answer  the  purpose  of 
liquid  nourishment  to  many  animals,  so  that  we  have 
the  remarkable  fact  of  a  carnivorous  animal  voluntarily 
taking  to  vegetable  food. 

The  lion  is  justly  dreaded  by  the  colonists  of  southern 
Africa,  for  hardly  a  more  determined  foe  to  the  farms 
could  be  found.  Night  after  night  he  visits  the 
enclosures,  carrying  off  a  valuable  animal  at  each 
visit,  and  making  his  raids  with  such  cunning  and 
ingenuity,  that  it  is  generally  a  most  difficult  matter 
to  trap  or  shoot  him.  Favoured  by  the  darkness  of 
the  night,  he  creeps  dose  to  the  folds,  carefully 
watching  for  every  sign  of  danger  \  as  soon  as  he  is 
satisfied  that  his  presence  is  unnoticed,  he  leaps 
among  the  cattle,  strikes  one  of  the  animals  to  the 
ground,  and  drags  it  off  into  the  bush  before  the  alarm 
is  fairly  given. 

Travellers  passing  through  the  country  with  a 
train  of  horses  and  oxen,  often  lose  a  considerable 
quantity  of  stock  by  means  of  the  lion's  nocturnal 
visits.  It  is  always  the  custom,  at  the  approach  of 
night,  to  tether  the  horses  and  oxen  to  the  bushes, 
and  making  a  large  fire,  to  form  an  encampment 
around  it 

The  lion  will  prowl  round  and  round  within  twenty 
or  thirty  yards  of  the  camp,  but  dares  not  approach 
nearer  on  account  of  the  fire.  Finding  that  the  cattle 
do  not  seem  inclined  to  stray,  he  retires  to  a  short 
distance,  places  his  mouth  close  to  the  ground,  and 
gives  vent  to  two  or  three  of  his  loudest  roars.  The 
oxen,  alarmed  by  the  terrible  sounds,  often  break  away 
from  their  tethers  and  rush  out  into  the  darkness,  when 
the  lion  has  no  difficulty  in  making  one  of  them  his 
victim. 

The  most  dreaded  of  all,  however,  is  the  terrible 
"man-eating"  lion,  which  prowls  in  the  neighbour- 
hood of  the  villages,  ready  to  pounce  upon  any 
unprotected  human  being  who  may  pass  within  the 
vicinity  of  hk  lair.  When  once  a  lion  has  tasted 
human  flesh,  he  prefers  it  to  every  other  kind  of  food, 
and,  daily  growing  bolder  in  his  raids,  causes  a  p>erfect 
panic  in  the  neighbourhood  In  such  a  case,  the 
whole  population  of  the  village  takes  the  field,  and 
there  is  no  rest  until  the  dreaded  man-eater  is  slaia 


Several  lions  often  band  together  in  search  of  prey, 
and  act  in  concert,  each  having  his  appointed  part 
In  such  a  case,  one  of  the  lions  drives  the  prey, 
generally  a  herd  of  elands,  or  other  large  animals, 
towards  his  companions,  who  lie  in  wait  until  the 
fiying  animals  are  within  reach,  when  they  fall  an  easy 
prey  to  their  hidden  foes. 

Many  stories  of  adventures  with  lions  have  been 
told,  in  some  of  which  the  lion  has  reversed  the 
wished-for  order  of  proceedings,  and  slain  the  hunter 
instead  of  being  himself  killed 

Even  when  mortally  wounded,  the  animal  generally 
has  sufficient  strength  to  throw  himself  upon  his 
assailant,  often  killing  or  severely  wounding  him 
before  succumbing .  in  the  death-struggle.  In  a  few 
instances  it  has  happened  that  a  hunter  has  been 
carried  off  by  a  lion,  and  has  yet  escaped  with  com- 
paratively slight  injuries.  The  lion,  like  most  of  the 
cat  tribe,  when  he  has  captured  any  animal,  prefers 
to  play  with  it  for  a  short  time  before  killing  and 
eating  it,  just  as  our  domestic  cat  amuses  herself  with 
a  mouse,  sometimes  for  hours,  before  putting  an  end 
to  its  miseries. 

Knowing  this  habit,  the  hunter  has  remained  per- 
fectly quiet  until  the  lion  placed  him  on  the  ground, 
when,  drawing  a  pistol  or  knife,  he  has  contrived  to 
shoot  or  stab  his  foe  to  the  heart,  and  thus  rescue 
himself  from  a  horrible  death. 

Sometimes,  as  in  the  well-known  case  of  the  late  Dr. 
Livingstone,  it  has  happened  that  the  lion  has  dallied 
with  its  prey  long  enough  to  permit  the  comrades  of 
the  fallen  man  to  come  to  his  rescue. 

Men  who  have  escaped  in  this  manner  always  say 
that  the  first  shake  of  the  lion  deprived  them  of  all 
sense  of  fear  and  pain,  and  that  they  were  then  only 
conscious  of  a  kind  of  languor,  mixed  with  a  wonder 
as  to  the  way  in  which  the  Uon  intended  to  eat  them. 

It  has  often  been  noticed,  in  the  case  of  a  mouse 
caught  by  a  cat,  that  even  when  released  by  its  enemy 
it  did  not  seem  to  attempt  to  save  itself,  but  moved  as 
though  fascinated  and  unable  to  fly. 

So  we  may  conclude  that  the  same  merciful  provi- 
sion is  made  for  the  various  animals  upon  which  the 
camivora  feed,  and  that  after  the  first  shock  little  or  no 
pain  is  felt 

Livingstone,  who  was  once  carried  off  by  a  lion, 
compares  the  sensation  to  that  of  a  patient,  partially 
under  the  influence  of  chloroform,  who  sees  all  the 
operation,  but  feels  not  the  knife.  "The  shake,"  he 
says,  "  annihilated  fear,  and  allowed  no  sense  of  horror 
in  looking  round  at  the  beast  This  peculiar  state  is 
probably  produced  in  all  animals  killed  by  the  cami- 
vora ;  and,  if  so,  is  a  merciful  provision  by  our  bene- 
volent Creator  for  lessening  the  pain  of  death." 

Even  should  a  man  succeed  in  making  his  escape 
from  the  clutches  of  a  lion,  and  his  wounds  heal  in  due 
course,  he  is  very  unlikely  to  have  entirely  recovered 
from  the  effects  of  his  injuries,  for  there  seems  to  be  a 
peculiar  poisonous  property  about  the  lion's  teeth, 
causing  the  wounds  made  by  them  to  break  out  afresh 
every  year  about  the  time  at  which  they  were  first 
inflicted 

The  lion  is  an  exceedingly  cautious  and  wary  animal, 
and  will  carefully  avoid  any  object  which  it  does  not 
understand,  or  which  bears  the  least  resemblance  to 
a  trap. 

Knowing  these  cautious  habits,  the  hunters  are  ac- 
customed to  protect  the  carcase  <A  a  slaughtered  animal, 
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which  they  are  unable  to  carry  away  at  the  time,  by 
fastening  a  streamer  of  white  cloth  to  a  stick,  and 
planting  it  in  the  ground  close  by  the  animal.  Or,  a 
kind  of  clapper  is  constructed,  which  rattles  m  the 
wind,  and  which  is  planted  in  the  same  way.  Although 
the  lions  will  prowl  in  the  neighbourhood  all  night,  not 
one  will  dare  to  approach  so  mysterious  an  object,  even 
though  he  may  be  half  wild  with  hunger. 

The  young  of  the  lion  are  generally  from  two  to  four 
in  number,  and  are  about  the  size  of  an  ordinary  tom- 
cat For  the  first  few  months  of  their  life,  the  fur  is 
brindled  with  darker  stripes,  in  the  same  way  as  that 
of  the  tiger ;  as  they  grow  older,  however,  these  stripes 
gradually  become  fainter,  and  at  last  entirely  disappear. 
The  cubs  are  wonderfully  playful  little  animals,  and 
frisk  and  gambol  about  their  mother  just  like  so  many 
kittens.  Their  weight  is  very  great  in  proportion  to 
their  size,  the  skeleton  and  muscular  systems  being 
very  solid  and  massive  in  structure.  The  full  growth 
of  the  lion  is  not  reached  until  the  end  of  the  fourth 
year. 

In  the  more  northern  parts  of  Africa  a  variety,  or 
species,  of  the  lion  is  found,  usually  known  as  the 
Gambian  lion  (^Leo  Gambianus).  In  character  and 
habits  it  differs  only  in  the  very  slightest  degree  from 
its  southern  relative. 

The  lion  which  inhabits  Asia  presents  no  particular 
points  of  difference  from  that  of  Southern  Africa,  and 
a  detailed  description  will  therefore  be  unnecessary. 
A  peculiar  variety,  or  species,  according  to  some 
writers,  however,  is  found  in  Guzerat  This  is  usually 
known  as  the  Maneless  Lion  (Leo  GoojrcUtensis)^  on 
account  of  its  lacking  the  hairy  covering  of  the  neck 
and  shoulders  which  is  found  in  the  other  species. 
This  is  not  entirely  wanting,  but  is  very  imperfectly 
developed,  the  animal  not  possessing,  in  consequence, 
the  majestic  as^x^ct  with  which  we  are  so  familiar.  The 
tail  is  shorter  in  comparison,  with  a  large  tuft  of  hair 
at  the  tip. 

By  the  natives,  this  animal  is  often  called  the 
"  camel-tiger,"  on  account  of  the  resemblance  its  fur 
bears  in  colour  to  that  of  the  cameL 

Like  most  of  the  members  of  the  cat  tribe,  the  lion 
has  often  been  tamed  as  a  pet,  and  learned  to  follow 
and  obey  its  master  just  as  does  a  dog.  In  these 
cases  the  animal  has  always  been  captured  while  quite 
a  cub,  before  the  wild  and  savage  instincts  of  its  nature 
had  yet  been  implanted  in  its  breast  It  is  commonly 
the  case,  too,  to  find  a  troop  of  performing  lions  in 
menageries  and  circuses.  No  matter  how  well  trained 
the  animals  may  be,  however,  it  is  always  a  dangerous 
performance,  for  a  slight  whim  or  a  piece  of  ill-temper 
on  the  part  of  one  of  the  animals  may  bring  out  all 
the  savage  nature  of  the  beasts,  and,  before  aid  can  be 
given,  cause  the  death  of  the  trainer,  as  has  but  too 
often  happened. 


BV   REV.    SIR   GEORGE   W.    COX,    BART.,   M.A. 

(25)  Eunus  and  the  Slave  Revolt 

in  Sicily. 

\J{  UCH  is  said  about  the  spirit  of  freedom  which 

^^     animated    the    citizens    of  ancient  Rome  or 

Athens ;  but  the  only  notion  they  had  of  citizenship 

was  that  of  a  body  of  men  who  could  discharge  the 


duties  of  citizens  because  all  their  work  was  done  for 
them  by  slaves.  If  Uiere  were  ten  thousand  citizens 
in  either  city,  it  was  because  a  hundred  thousand 
slaves  lived  and  toiled  and  died,  without  comfort  and 
without  hope,  to  give  them  the  leisure  for  a  life  of 
graceful  re^nement  and  of  high  political  activity.  As 
time  went  on,  the  yoke  of  the  slave  became  unbear- 
able, and  the  excessive  multiplication  of  slaves  led  to 
revolt  The  first  great  servile  war  broke  out  in  Sicily 
in  the  latter  half  of  the  second  century  before  the 
Christian  Era.  At  the  head  of  the  slaves  was  one 
Eunus,  who  had  made  himself  notorious  by  his  claim 
to  prophetical  powers,  and  by  exhibitions  in  which  he 
breathed  flames  from  his  mouth.  The  outbreak  began 
in  the  household  of  Damophilus,  a  man  infamous  for 
his  wanton  cruelty.  The  slaves  put  him  and  his  wife 
to  death,  but  showed  their  gratitude  to  his  daughter, 
who  had  always  treated  them  with  kindness,  by  care- 
fully shielding  her  from  all  harm.  The  slaves  held 
their  ground  for  two  or  three  years  against  the  Roman 
armies,  and  during  this  time  maintained  a  thoroughly 
orderly  government  According  to  modem  law  they 
were  belUgerents,  and  entitled  to  the  rights  of  bellige- 
rents; but  when  at  length  Eunus  and  his  followers 
were  overthrown,  all  who  were  not  slain  in  battle  were 
doomed  to  death  indiscriminately.  No  amount  of 
forbearance  and  generosity  shown  through  a  series 
of  months  or  years  could  obtain  for  them  the  least 
mercy  from  their  former  masters.  The  attempt  to 
escape  from  thraldom  was  with  them  the  unpardonable 
sia 

(26)  The  Slaves  of  Pedanius. 

The  better  side  of  ancient  slavery  is  exhibited  to  us 
in  the  Epistle  of  St  Paul  to  Philemon ;  but  only  a 
few  months,  or  a  year  or  two,  before  this  letter  was 
written,  a  Roman,  named  Pedanius,  had  been  mur- 
dered by  one  of  his  slaves,  whom  his  cruelty  may  have 
tortured  into  madness ;  and  for  the  deed  of  this  one 
man  custom  and  law  demanded  that  the  whole  house- 
hold of  slaves,  or,  as  it  was  termed,  the  whole  family 
should  be  put  death.  The  innocence  of  the  rest  was 
beyond  all  doubt  No  one  questioned  it;  and 
amongst  the  people  generally  there  was  a  dangerous 
excitement  when  the  intention  of  so  massacring  them 
became  known.  The  matter  was  brought  before  the 
Roman  senate  ;  and  a  large  majority  agreed  that  the 
filthy  rabble  of  slaves,  as  they  phrased  it,  could  be  kept 
down  only  by  terror,  and  therefore  that  all  of  them,  men, 
women,  and  litde  children  must  die.  The  populace 
was  furious ;  but  a  legion  of  soldiers  drove  them  from 
the  streets,  and  between  the  hedges  of  their  spears 
the  victims  marched  to  their  graves.  Such  a  fact  may 
help  us  to  understand  in  some  degree  what  the  state 
of  things  was  with  which  the  first  teachers  of  Christi- 
anity had  to  deal 

(27)    The  Legend  of  the    Monk 

Romanus. 

The  earliest  Christian  monks  were,  in  the  strictest 
sense,  like  all  other  monks,  self-tormentors.  For  eight 
and-forty  years  from  the  summit  of  a  pillar  Simeon, 
hence  called  Stylites,  edified  the  crowds  who  thronged 
around  its  base,  not  more  by  his  preaching  than  by 
the  wonderful  skill  with  which  he  bent  his  forehead 
till  it  touched  his  feet  Simeon  was  a  saint  of  the 
Eastern  Church ;    but  the  austerity  of  the  Western 
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monks  was  not  a  whit  less  severe.  Some  passed  their 
lives  in  caverns,  a  prey  to  ecstasies  and  diabolical 
temptations.  Another,  discovered  by  shepherds  on 
the  crest  of  a  rock,  would  not  suffer  them  to  approach 
him,  but  gave  them  his  benediction  as  they  knelt  at 
the  base  of  the  cliff.  In  the  heights  of  the  Jura, 
Romanus  found  a  lurking-place  amidst  impenetrable 
rocks  and  thickets,  where  he  ho|)ed  that  no  human 
eye  might  see  him.  His  brother  Lupicinus  found 
means  to  track  him,  and  with  him  established  the 
great  monastery  of  Condat  On  a  neighbouring  rock 
their  sister  governed  five  hundred  women,  who,  once 
cloistered,  never  emerged  except  for  burial  In  this 
wild  retreat  all  were  satisfied  but  Lupicinus.  His 
soul  was  vexed  with  the  lightness  of  their  austerities. 
Into  one  caldron  he  threw  a  meal  of  fish  and  vege 
tables  which  the  monks  were  preparing  separately  with 
some  neatness  and  care ;  and  twelve  of  the  brethren 
left  the  convent  in  indignation.  *  Better  were  it  for 
thee  not  to  have  come  here,'  said  Romanus,  '  than 
thus  drive  away  our  monks.'  *It  matters  not,'  was 
the  reply ;  *  it  is  the  chaff  separating  itself  from  the 
wheat    God  has  no  portion  in  them.' 

(28)    St.  Columba  and  lona. 

The  spirit  of  early  Irish  monachism  is  best  shown, 
•  perhaps,  in  the  story  of  the  life  and  death  of  Sl 
Columba.  His  birthplace  was  a  rock ;  and  the  tale 
sprang  up  that  for  those  who  slept  on  that  hard  stone, 
banishment  should  lose  something  of  its  misery,  and 
the  memory  of  their  native  land  should  come  back  to 
them,  not  with  the  gnawing  pain  of  home-sickness,  but 
with  the  peaceful  glow  of  a  tender  and  consoling  beauty. 
As  to  the  calling  of  his  life,  Columba's  mind  was  soon 
made  up.  *  I  chose  virginity  and  wisdom,'  he  said ; 
and  forthwith  three  beautiful  maidens  stood  before  him. 
His  modesty  shrank  from  the  caresses  which  they 
were  eager  to  lavish  upon  him.  *  Know  you  not,'  they 
asked,  '  whose  love  and  kisses  you  are  throwing  away  ? 
We  are  three  sisters  whom  our  Father  has  betrothed  to 
thee.'  *  But  who  is  your  Father  ? '  *  He  is  the  Lord 
Jesus  Christ,  the  Saviour  of  the  world'  *  I  cannot 
deny  the  greatness  of  your  lineage,'  said  Columba,  *  but 
what  are  your  names?'  *We  are  called  Virginity, 
Wisdom,  and  Prophecy.  We  shall  never  leave  thee, 
and  ever  love  thee  with  a*  love  which  shall  know  no 
change.' 

Not  less  beautiful  is  the  picture  which  brings  before 
us  the  closing  scene  of  his  life.  The  Saint  had  a 
blessing  for  all — for  the  grain  stored  up  in  the  garner, 
for  the  old  white  horse  which  placed  its  head  on  its 
master's  lap  as  he  sat  down  on  the  great  cross  for  the 
last  time.  Departing  thence,  he  made  his  way  slowly 
to  the  summit  of  the  little  hill  whence  his  eye  could 
range  over  the  whole  island  of  lona,  and  there  pro- 
nounced his  benediction  on  his  children  and  on  all 
that  they  had,  and  foretold  the  greatness  and  the  glories 
of  his  monastery  in  the  time  to  come.  Returning  to 
his  cell,  he  took  up  his  habitual  work  of  transcribing 
manuscripts.  His  fingers  moved  over  the  parchment 
until  they  had  WTitten  the  words,  *  They  who  seek  the 
Lord  shall  want  no  manner  of  thing  that  is  good' 
•  Here  I  must  stop,'  he  said,  *  Baithen  will  write  the 
rest'  This  faithful  friend,  who  was  to  succeed  him  as 
abbot,  supported  him  into  the  church,  and  remained 
with  him  afterwards  in  his  cell  Through  him  he  sent 
his  last  words  to  his  dear  children.     They  expressed  a 


simple  trust  that  a  deep  peeee  and  a  fervent  charity 
might  for  ever  reign  among  them.  After  this  message 
the  voice  of  Columba  Was  hefiurd  no  more ;  but  when 
the  midnight  bell  gave  the  signal  for  matins,  the  Saint 
arose,  and  hastening  more  rapidly  than  the  brethren 
could  follow  him,  entered  the  choir  and  prostrated  him- 
self before  the  altar.  The  building  had  not  yet  been 
lighted,  and  the  monk  who  was  nearest  knew  not  in 
the  darkness  where  he  was.  When  others  came  with 
lights,  they  found  him  lying  before  the  altar-steps. 
The  monk,  who  had  groped  his  way  to  his  master,  was 
supporting  his  head  on  his  knees.  Opening  his  eyes, 
Columba  bestowed  on  all  a  glance  full  of  a  serene  and 
radiant  gladness,  and,  aided  by  Dermid,  raised  his 
hand  for  the  act  of  benediction.  Presently  the 
muscles  relaxed,  and  a  faint  sigh  marked  the  moment 
when  he  fell  asleep. 

(29)  Hannibal   before  the  Walls  of 

Rome. 

The  great  task  which  Hannibal  set  himself  was  the 
humiliation  of  Rome.  He  failed  to  conquer  the  Eternal 
City ;  but  once,  and  once  only,  he  saw  it  He  had  sur- 
mounted the  stupendous  Alpine  barriers  which  sever 
Gaul  from  Italy.  He  had  utterly  destroyed  the  Roman 
army  at  the  Thrasymene  Lake,  and  again  at  Cannas ; 
and  thenceforth  no  Roman  general  dared  to  meet  him 
in  the  field  At  length  there  seemed  to  be  signs  that 
Rome  would  be  forsaken  by  her  allies,  and  the  revolt 
of  Capua  gave  promise  of  further  blows  to  be  dealt 
upon  his  deadly  enemy.  But  in  fact  the  tide  was  turn- 
ing against  the  great  Carthaginian  leader,  and  the 
Roman  army  which  beleagured  Capua  never  released 
its  iron  grip  on  the  doomed  town.  Thus  far  Hannibal 
had  thought  that  he  could  best  do  his  work  at  a  dis- 
tance from  Rome.  Now  he  resolved  to  present  himself 
before  her  walls.  But  he  could  not  take  the  Romans 
unawares.  Sixteen  thousand  men,  perhaps  more,  de- 
tached from  the  army  besieging  Capua  had  reached 
Rome  before  him ;  and  these,  with  the  two  legions 
already  in  the  city,  made  Hannibal's  project  of  storming 
its  defences  impossible.  But  with  a  few  thousand 
Numidians  he  rode  leisurely  in  front  of  the  walls,  no 
one  daring  to  assail  him.  If  we  look  only  to  what 
had  passed,  we  might  speak  of  it  as  his  triumphal  pro- 
cession ;  but  Hannibal  knew  that,  though  his  career 
had  been  marked  by  an  unbroken  series  of  victories, 
Rome  was  still  unconquered,  and  seeing  that  the  Romans 
were  steadily  resolved  not  to  leave  their  stronghold  for 
the  purpose  of  fighting  him,  he  marched  slowly  south- 
wards. The  imagination  of  later  times  busied  itself 
with  devising  incidents  for  this  memorable  visit  One 
story  ran  that  on  two  successive  days  the  Roman  army 
was  drawn  up  in  order  of  battle  before  the  forces  of 
Hannibal,  but  that  each  day  a  storm  drove  them  into 
their  camps,  the  weather  clearing  up  as  soon  as  they 
were  safely  lodged  within  them.  Another  told  how  the 
ground  on  which  Hannibal  was  encamped  was,  during 
the  time  of  his  occupation,  put  up  to  auction  in  Rome 
and  bought  at  its  full  value.  The  story  is  at  least  more 
likely  and  less  childish  than  the  one  which  speaks  of 
Hannibal  as  so  vexed  on  hearing  thb  news  that  he  put 
up  to  auction  in  his  camp  the  booths  of  the  money- 
changers in  the  Roman  Forum.  It  was  enough  that 
the  great  African  general  was  baffled,  and  that  there 
was  no  longer  reason  to  fear  that  Carthage  might 
become  the  mistress  of  the  world 
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^tactical  Wessons  on  fiufttt  life* 

No.    III.— THE    ORDERS    OF    INSECTS. 

BY  THEODOKE  WOOD,    M.E.S., 

Joint  Authur  of '  Tin  Field  Nattiralisti  Handboek.' 

IN  order  to  facilitate  the  classification  of  Insects, 
they  are  divided  into  various  groups,  or  orders, 
according  to  their  differences  of  structure.  Various 
systems  have  been  employed  by  different  authors,  but 
the  arran^raent  now  about  to  be  described  is  that 
generally  in  use  at  the  present  day,  and  which  is  based 
on  the  structure  of  the  wings. 

At  the  head  of  the  insects  stand  the  beetles,  or 
Coltoplera,  they  being  the  most  highly  developed  of 
the  tribe.  Their  leading  peculiarity  is  that  of  the 
four  wings  possessed  by  them  :  the  upper  pair  are  of  a 
firm,  horny  nature,  and  are  not  used  in  flight,  being 
merely  employed  to  protect  the  lower  pair,  which  are 
packed  away  beneath  them.  The  name  CoUoptera 
refers  to  this  structure,  being  derived  from  two  Greek 
words,  the  one  signifying  a  sheath,  and  the  other  a 
wing — '  sheath-wings.'  When  the  insect  is  at  rest  these 
wing<ases,  or  elytra  as  they  are  more  properly  termed, 
do  not  overlap  each  other,  but  meet  in  a  straight  line 
continued  for  the  whole,  or  nearly  the  whole,  of  their 
length.  This  line  of  junction  is  usually  known  as  the 
suture. 

The  wings  themselves  are,  when  present,  invariably 
lai^er  than  the  elytra,  and,  when  not  in  use,  are  folded 
transversely,  and  packed  away  beneath  them.  Many 
beetles,  however,  only  possess  the  merest  rudiments 
of  wings,  and  in  such  cases  the  elytra  are  always 
soldered  together.  In  one  or  two  species  both  elytra 
and  wings  are  almost  entirely  wanting. 

The  CoUoptera  are  provided  with  jaws,  and  subsist 
chiefly  upon  food  of  a  solid  nature. 

As  regards  tlie  earlier  stages  of  development,  the 
larvx  of  the  Coleoptera  are  soft,  with  the  exception  of 
the  first  two  segments  of  the  body.  They  are  pro- 
vided with  six  legs,  corresponding  with  those  of  the 
perfect  insect,  and  placed  upon  the  same  segments, 
namely,  the  second,  third,  and  fourth.  During  the 
pupal  state  the  insects  of  this  order  are  inactive,  and 
take  no  nourishment  The  limbs  are  enclosed  in  the 
outer  covering,  just  as  is  the  case  in  the  Lepidoptera. 

Owing  to  the  difficulty  of  watching  the  CoUoptera 
during  the  earlier  stages  of  their  life,  the  nature  of 
their  habits  rendering  it  almost  impossible  to  rear 
them  in  captivity,  the  life-histories  of  the  order  are 
but  little  known. 

The  next  order  consists  of  the  Euplexoptera,  or 
Dermaptera  as  they  were  formerly  termed.  The  first  of 
these  titles  is  formed  from  three  Greek  words,  signifying 
'  prettily-folded- wing,'  the  manner  in  which  the  lower 
pair  of  wings  are  packed  away  beneath  the  upper 
being  simply  marvellous.  The  older  title,  Dermap- 
tera, signifying  '  skin-winged,'  referred  to  the  structure 
of  the  elytra. 

The  insects  composing  the  order  are  popularly 
known  as  earwigs,  and  are  usually  held  In  great  detesta- 
tion, partly  on  account  of  the  pair  of  forceps  with 
which  the  end  of  the  body  is  provided,  and  partly 
owing  to  the  prevalent  idea  that  the  creatures  are  in 
the  habit  of  crawling  into  the  human  ear,  reaching  the 
brain,  and  driving  the  victim  mad.  In  reality,  the 
earwigs  are  perfectly  harmless ;  for  they  possess  no 
sting,  they  do  not  crawl  into  people's  ears,  and  the 


tail-forceps,  which  are  used  in  packing  the  wings  be- 
neath the  elytra,  are  quite  unable  to  inflict  any  mjury 
upon  the  most  delicate  skiiL 

The  earwigs  were  formerly  included  in  the  following 
order,  the  Ortkoptera,  but  were  separated  on  account 
of  the  manner  in  which  the  wings  are  folded. 

In  the  Ortkoptera — 'straight-winged'  insects — the 
upper  wings,  or  elytra,  are  only  partly  homy,  and  are 
stretched  upon  strong  nervures  which  supply  the 
necessary  rigidity.  When  not  in  use,  these  overlap 
each  other,  instead  of  merely  meeting  as  is  the  case  in 
the  beetles.  The  hind  wings  are  folded  longitudinally, 
instead  of  transversely.  The  jaws  are  formed  for 
cutting  v^etaWe  substances,  upon  which  the  greater 
number  of  these  insects  feed. 

The  larvae  and  pupae  of  the  Ortkoptera  bear  a  very 
strong  resemblance  to  the  perfect  msects,  and  out- 
wardly seem  only  to  differ  with  regard  to  the  wings, 
which  in  the  larva  are  entirely  wanting,  and  In  the 
pupa  are  only  partly  developed.  Both  larva  and  pupa 
are  equally  active  with  the  perfect  insect  The  food  is 
the  same  both  in  the  preliminary  and  perfect  stages. 

The  Ortkoptera  include  the  crickets,  grasshoppers, 
and  cockroaches  of  this  country,  and  the  leaf  and 
walking-stick  insects,  etc.,  of  abroad. 

Next  in  order  come  the  Neuroptera,  or  'nerve- 
winged  '  insects,  such  as  the  dragon-flies,  lace-wings, 
May-flies,  etc.  They  are  possessed  of  four  transparent 
wings,  equal,  or  nearly  so,  in  sue,  and  traversed  by 
an  intricate  network  of  nervures,  which  are  closely 
spread  over  the  whole  surface.  The  mouth  is  furnished 
with  jaws. 


The  larvae  of  the  Neuroptera  are  very  different  In 
appearance  from  the  perfect  insects,  and  are  provided 
with  the  usual  six  jointed  legs,  each  of  which  is  ter- 
minated by  a  pair  of  strong  claws.  The  pupae  often 
closely  resemble  the  larvae,  and  are  sometimes  active, 
and  sometimes  quiescent 

Next  come  the  Trickoplera,  or  'hairy-winged*  in- 
sects, a  small  order  comprising  the  well-known  caddis- 
flies  These  were  formerly  included  among  the 
Neuroptera,  but  were  separated  on  account  of  the 
hairiness  of  the  wings,  and  the  mode  of  life  of  the 
larvae,  which  reside  in  cases  which  they  build  of 
little  twigs,  empty  shells,  stones,  straws,  etc.  Whca 
at  rest,  the  lower  pair  of  wings  are  folded  beneath 
the  upper,  which  are  placed  tent-wise  longitudinally 
over  the  body. 

Next  follows  the  large  and  important  order  of  the 
Hymenoptera,  oi  'membranous-winged'  insects,  com- 
prising the  bees,  wasps,  ants,  ichneumons,  etc. 
They  are  distinguished  by  possessing  four  transparent 
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wings,  in  which  the  nervures  are  more  widely  distri- 
bmed  than  is  the  case  in  the  Neuroptera.  During 
flight,  they  are  firmly  fastened  together  by  u  row  of 
small  hoolcs,  which  are  placed  upon  the  inner  margin 
of  the  hind  wings,  and  which  fit  into  a  groove  in  the 
lower  margin  of  the  upper  pair.  In  many  of  these 
insects  it  is  almost  impossible  to  detect  the  second 
pair  of  wings  without  close  examination,  the  two  pairs 
being  so  closely  united  that  they  appear  like  one. 

The  small  hooks  which  unite  the  wings  vary  con- 
siderably both  in  size  and  form  in  different  branches 
of  the  order,  and  are  very  well  worth  a  careful 
examination  beneath  a  tolerably  high  power  of  the 
microscope. 

Among  the  Hymatephra  are  included  the  only 
insects  which  possess  stings,  properly  socalled,  such 
as  the  bees,  wasps,  and  hornets.  Only  the  female 
insects  possess  these  weapons,  the  males  being  perfectly 
harmless. 

The  sting  b  in  reality  nothing  more  than  a  modifi- 
cation of  the  ovipositor,  provided  with  a  poison-sac 
and  duct  The  poisonous  fluid  is  secreted  by  two 
long  and  slight  hair-like  glands,  one  upon  each  side  of 
the  body,  which  lead  into  the  poison-sac 

The  larva  of  the  Hy- 
menoptera  are  usually 
soft,  grub-like  objects, 
entirely  without  the 
means  of  locomotion, 
and  often  requiring  to 
be  fed  and  tended  by  the 
adult  insects.  This  is 
the  case  in  the  bees, 
wasps,  hornets,  and  ants. 
The  eggs  of  the  various 
ichneumon  -  flies,  how 
ever,  are  deposited  with- 
in the  bodies  of  living 
caterpillars,  the  young 
larvje  feeding  upon  the 

flesh  of  the  unfortunate  ubaii^ii 

victim,     and     carefully 

avoiding  the  vital  organs,  until  the  time  approaches  for 
their  involuntary  host  to  change  to  the  pupal  condition. 
The  'stung'  caterpillar  then  dies,  and  the  parasites 
issue  from  its  carcase  in  their  perfect  state,  having 
undergone  the  whole  of  their  preliminary  stages  in  the 
body  of  their  victim.  The  larvae  of  the  saw-flies  differ 
from  those  of  the  rest  of  the  Hymenoptera  in  being 
provided  with  legs.  Of  course,  in  these  cases,  the 
grubs  are  able  to  take  care  of  themselves. 

The  Lepidoptera,  more  commonly  known  as  butter- 
flies and  moths,  come  next  upon  the  list,  and  are, 
perhaps,  the  most  widely  known  of  all  orders  of  insects. 
The  name,  Lepidoptera,  is  a  very  appropriate  one, 
being  derived  from  two  Greek  words  signifying  re- 
spectively a  scale  and  a  wing — 'scale-winged'  insects. 
Everybody  is  aware  that  if  a  butterfly  or  moth  is 
roughly  handled,  a  sort  of  coloured  mealy  substance  is 
left  upon  the  fingers,  and  the  wing  becomes  trans- 
parent, like  that  of  a  fly,  wherever  it  has  been  touched. 
If  a  small  quantity  of  this  mealy  dust  is  placed  beneath 
the  microscope,  it  will  be  seen  to  consist  of  innumera- 
ble scales,  of  various  sizes  and  shapes,  glowing  with  all 
the  colours  of  the  rainbow  and  many  more  besides, 
and  sculptured  and  chiselled  in  a  most  wonderful 
manner.  It  is  to  these  scales  that  the  Lepidoptera  owe 
the  colours  and  marking  of  their  wings  ;  for  if  they  are 


rubbed  off",  the  wings  are  seen  to  be  formed  of  a 
simple,  transparent  membrane,  as  are  those  of  a  bee 
or  gnat 

These  scales  are  arranged  upon  the  wings  in  rows', 
as  may  be  seen  in  the  accompanying  illustration,  which 
represents  a  portion  of  the  wing  of  a  moth  under  a 
high  power  of  the  microscope.  The  overlapping  rows 
can  be  plainly  seen,  while  in  the  part  from  which  the 
scales  have  been  removed  a  row  of  small  dots  denotes 
the  position  of  their  former  roots. 

There  is  a  curious  point  about  the  development  of 
these  scales  when  the  insect  emerges  from  the  pupal 
state.  The  wings  are  then  folded  and  crumpled,  and 
quite  soft,  not  yet  having  been  hardened  by  the  air. 
The  scales,  however,  are  of  their  full  size,  and  the 
rows  are  merely  packed  much  more  closely  beneath 
each  other  than  is  the  case  when  the  wing  is  fully 
developed.  As  the  wings  are  gradually  spread  to 
their  full  extent,  the  rows  of  scales  are  pushed  forward 
from  beneath  each  other,  until  the  development  is 
complete. 

There  is  one  family  of  moths  in  which  the  wings  are 
almost  entirely  without  scales,  and  in  which  the  insects 
are  consequently  known  as  clear-wings. 

Most  of  these  moths 
bear  a  wonderful  resem- 
blance to  certain  Hy- 
menoptera, such  as  the 
hornet,  the  gnat,  the 
wasp,  and  so  on,  and 
are  usually  named  after 
them.  The  likeness  is 
often  so  great  that  even 
experienced  entomolo- 
gists sometimes  find 
considerable  difficulty  in 
distinguishing  between 
the  two  insects.  Many 
a  collector  has  been 
badly  stung  throt^h 
<<PFtt»,  mistaking  the  true  hor- 

net for  the  apparent, 
while  at  the  same  time  he  has  allowed  numbers  of 
clear-wings  to  escape  for  fear  of  the  stings  which  he 
supposed  them  to  possess. 

Another  of  the  great  distinctions  in  the  Lepidoptera  is 
found  in  the  structure  of  the  mouth. 

The  mandibles,  or  larger  jaws,  which  are  so  strongly 
developed  in  the  Coleoptera  and  other  orders,  in  the 
butterflies  and  moths  are  almost  rudimentary,  and  are 
not  used  by  the  insect  in  supplying  itself  with  food. 
The  maxiliiE,  or  lesser  jaws,  however,  are  developed  to 
a  wonderful  degree,  and  form  a  complete  tube,  which 
can  be  coiled  away,  when  not  in  use,  beneath  the  head. 
This  tube,  or  proboscis  as  it  is  properly  termed,  can  be 
separated  into  two  portions,  each  answering  to  one  of 
the  maxillfe  of  which  it  is  a  development  The  two 
parts  are  held  together  so  as  to  form  a  tube,  by  a  series 
of  minute  hooks,  which,  in  spite  of  their  small  size,  are 
of  considerable  strength. 

Through  this  proboscis,  liquid  nourishment,  which  is 
the  only  form  of  food  taken  by  the  perfect  Lepidoptera, 
is  sucked  up  into  the  mouth. 

The  pupa  is  incapable  of  motion,  and  is  enclosed  in 
a  semi-transparent  homy  case. 

The  Lepidoptera  are  usually  divided  into  two  great 
classes,  namely,  the  Rhopaloctra,  or  butterflies,  and 
the  Helerocera,  or  moths.    The  insects  of  the  former 
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group  are  distinguished  from  those  of  the  latter 
by  their  knobbed  antennae,  and  by  the  abdomen 
being  considerably  narrowed  at  its  junction  with  the 
thorax.  The  wings,  too,  are  never  folded,  but  project 
boldly  from  the  body. 

Next  in  order  come  the  Homopteray  or  'similar- 
winged  '  insects,  so  called  from  both  the  upper  and 
under  wings  being  constructed  after  the  same  fashion. 
All  four  wings  are  of  a  membranous  character,  and 
are  all  used  in  flight.  The  mouth  is  provided  with 
a  long,  slender  proboscis,  not  capable  of  being  coiled 
like  that  of  a  butterfly  or  moth,  by  which  the  juices 
of  plants  are  extracted  to  serve  as  food  for  the  insects. 
There  are  never  more  than  three  joints  in  the  tarsus^ 
or  foot 

The  larvae  and  pupae  closely  resemble  the  perfect 
insects,  only  differing  from  them  in  the  development 
of  the  wings.  Aphides,  and  the  insects  which  form  the 
well-known  *  cuckoo-spit,'  and  are  commonly  known 
as  '  frog-hoppers,'  besides  many  others,  are  included  in 
the  Homoptera, 

The  Heteroptera^  or  *  different-winged '  insects,  are 
the  next  on  the  list  The  wings  of  those  species  which 
possess  them  in  a  perfecdy  developed  state  are  homy 
near  the  base,  the  rest  being  membranous  and  trans- 
parent The  body  is  flattened,  and  the  head  is 
furnished  with  a  proboscis,  which  starts  from  the  front 
of  the  under  surface  of  the  head,  and  not  from  the 
back  as  is  the  case  in  the  Homoptera,  The  larvae  and 
pupae  are  similar  to  those  of  that  order. 

Many  of  the  Heteroptera  frequent  the  water,  and 
others  the  land ;  the  water-gnats,  water-boatmen,  water- 
scorpions,  etc,  among  the  former,  and  the  '  bishop's 
mitres '  and  the  too  well-known  bed-bug  among  the 
latter,  being  comprised  in  the  order. 

The  Homoptera  and  Heteroptera  are  generally  in- 
cluded under  the  one  head  of  Hemiptera^  or  *  half- 
winged  '  insects,  i>.,  those  which  have  half  of  the 
wings  membranous.  The  two  groups  are  then  known 
as  Hemiptera-homoptera  and  Hemiptera-heteroptera. 

A  very  large  group  of  insects  is  the  Diptera^  or 
'  two-winged '  flies,  so  called  because  the  flrst  pair  of 
wings  only  is  developed,  the  second  being  modified 
into  a  couple  of  small  knobs,  known  as  balancers,  or, 
scientifically,  halteres. 

In  such  insects  the  halteres  seem  necessary  to  flight, 
for,  should  they  be  removed,  the  insect  is  unable  to 
direct  its  course.  At  the  base  of  the  wings  is  generally 
found  a  pair  of  wing-like  objects,  or  aluletSy  which  are 
merely  modifications  of  part  of  the  upper  pair. 

The  mouths  of  the  Diptera  are  adapted  for  suction, 
and  are  often  modified  into  weapons  of  offence,  as  is 
the  case  in  the  common  gnat 

The  preliminary  stages  of  the  growth  vary  consider- 
ably in  different  species,  the  larvae  and  pupae,  however, 
generally  being  very  distinct  from  each  other. 

The  last  order  of  insects  is  the  Aphaniptera^  or 
^hidden-winged'  insects,  the  wings  being  only  rudi- 
mentary, and  represented  by  four  very  minute  scales  . 
upon    the   thorax.     The  insects  of   this  order  are 
popularly  known  as  fleas. 

The  larvae  are  small  white  grubs,  and  are  entirely 
without  legs,  working  their  way  along  by  means  of  a 
row  of  stiff  brisdes  with  which  the  margin  of  each 
segment  is  furnished. 

It  will  thus  be  seen  that  the  Insects  are  divided 
into  eleven  orders,  of  which  the  Coieoptera^  Hymenop- 
tera^  Hemiptera^  and  Diptera  are   by  far  the   most 


important  Of  the  first-named  alone  at  least  sixty- 
thousand  species  are  known  to  exist,  while  large 
numbers,  we  may  feel  certain,  are  as  yet  undiscovered. 


'  l^oln  S  Ceocj^  Clementarg  Science/ 

FOURTH- SCHEDULE      SUBJECTS: 

MECHANICS. 

BY  RICHARD   BALCHIN. 

WITH  code  upon  code,  and  schedule  following 
schedule,  the  elementary  teacher  may  be 
pardoned  if  now  and  again  he  appears  to  more  fortunate 
mortals  to  be  well-nigh  bewildered.  If  he  can,  however, 
manage  to  bring  himself  to  a  calm  frame  of  mind,  he 
may  perhaps  determine  to  study  the  Fourth  Schedule  of 
the  Revised  Code,  and  settle  what  special  subjects  he 
will  take  in  Standards  IV.,  V.,  and  VI.  He  will  find  a 
list  of  them  here,  and  he  may,  all  on  his  own  responsi- 
bility, choose  one  or  two,  not  more.  Thank  you,  my 
lords,  for  allowing  thus  much  liberty  for  the  play  of 
our  own  several  individualities.  There  are — first,  the 
Literature  subjects.  These  include  English  Composition 
and  Poetry,  Latin,  German,  and  French.  Second, 
Mathematics,  by  which  is  meant  a  little  Euclid  and  more 
Algebra.  Third,  Science  proper,  which  embraces 
Physiology,  Botany,  Mechanics,  etc.,  and  for  girls 
Domestic  Economy. 

There  are  various  considerations  that  will  influence 
a  teacher  in  making  his  choice.  Some  will  study 
'  blue  books '  and  *'  reports,'  and  go  round  among 
their  friends,  exploring.  This  is  for  the  purpose  of 
ascertaining  which  subjects  pay  the  best — />.,  earn  the 
most  grant  This  information  gained,  the  whole 
question  is  settled.  Others  will  look  into  their  minds 
and  memories  to  discover  what  two  subjects  they  know 
most  about  without  any  further  study ;  those  two  they 
teach,  provided  a  decent  grant  may  be  anticipated 
Others  again  have  pet  subjects  for  the  time  being.  If 
those  items  are  in  the  Schedule — and  some  of  them 
may  not  be  (Geology,  for  instance) — they  are  the  ones 
selected.  This  last  ground  of  choice  is  by  no  means 
a  bad  one.  For  a  man  will  most  likely  teach  best 
that  subject  upon  which  he  has  bestowed  most  of  his 
attention. 

But  does  it  not  strike  the  reader  that,  among  all 
these  considerations,  the  persons  most  interested,  the 
very  ones  for  whose  benefit  the  Government  framed 
this  Fourth  Schedule,  are  left  entirely  out  of  the  reckon- 
ing? What  as  to  the  boys  and  girls  themselves? 
Ought  not  the  honest  educator  rather  to  ask  himself, 
'  What  are  the  subjects  likely  to  be  most  useful  to  the 
children  under  my  care — useful,  I  mean,  in  the 
direction  of  mental  training,  as  well  as  of  some  prac- 
tical application  in  the  future  concerns  of  their  lives  ?' 
I  am  convinced  that  the  one  subject  which  best  serves 
these  two  purposes  is  '  Mechanics.'  There  is  this 
advantage  also,  connected  with  it  It  is  most  logically 
and  conveniently  laid  out  in  the  three  stages.  And 
this  is  more  than  can  be  said  of  some  of  the  other 
subjects — Botany,  for  instance.  For  the  second 
subject,  perhaps,  on  the  whole,  English  Literature  will 
be  found  to  be  the  most  profitable — I  do  not  mean  in 
a  pecuniary  sense.  It  is  not  that  I  set  a  very  high 
estimate  upon  the  repetition  of  the  Poetry.  The  most 
valuable  part  of  the  subject  is  the  *  letter-writing '  and 
*  composition ;  *  an  1  for  two  reasons :    first,   it  is  a 
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good  thing  that  bojrs  should  be  trained  to  put  their 
ideas  and  thoughts  into  the  proper  words  and  sentences. 
This  gives  a  definiteness  to  their  knowledge.  *  Writ- 
ing maketh  an  exact  man.'  It  is  good  also  for  another 
reason.  Unfortunately,  as  the  present  method  of 
examination  is  wholly  by  written  answers,  and  no  part 
of  it  oral,  as  it  should  be,  the  examiner  is  able  to  judge 
of  what  the  lads  have  been  taught  only  by  what  they 
are  able  to  put  in  writing.  Now,  a  boy  is  a  very 
innocent,  humble,  and  artless  creature,  in  at  least  this 
one  respect  He  never  puts  down  upon  his  examina- 
tion paper  even  one-tenth  of  what  he  knows,  or  has 
been  ever  so  carefully  taught ;  and  he  is  not  at  all  like 
those  other  creatures,  older  and  more  worldly,  who  on 
their  examination  papers,  it  may  be  in  Science,  make 
so  great  a  show,  and  think  to  persuade  the  folks  at 
South  Kensington  that  their  knowledge  is  indeed  so 
profound  that  what  appears  upon  their  papers  is 
evidently — ^and  this  must  be  quite  clear  to  the  examiner 
— but  the  smallest  fraction  of  what  they  could  say,  only 
'time  was  up.'  I  have  never  met  with  the  boy,  in 
Standards  IV.,  V.,  or  VI.,  who  possessed  this  faculty 
of  being  able  to  impress  upon  the  examiner  the  fact 
that  he  had  vast  stores  of  hidden  knowledge. 

'  Unskilful  he  to  note  the  card 

Of  prudent  lure.* 

In  teaching  Mechanics,  don't  put  any  of  the  little 
books  at  present  published  in  the  hands  of  the  boys. 
None  of  them  that  I  have  read  are  of  any  use.  I 
have  one  before  me  now  that  is  said  to  have  a  tolerably 
wide  circulation  The  very  first  sentence  in  it  is 
absurd  and  wrong.  The  writer  defines  '  matter '  as 
being  '  all  that  we  can  see,  feel,  hear,  taste,  smell, 
or  touch,  around  us  or  in  ourselves.'  Now,  while  I  am 
writing  this,  a  bird  is  quite  filling  my  garden  with 
the  sound  of  its  sweet  song.  I  can  hear  it  Is 
*  sound '  matter  ?  The  sun  is  shining.  Every  place 
is  full  of  its  glorious  heat  I  feel  the  heat  Is  '  heat ' 
matter  ?  Tyndal  says  heat  is  the  name  of  a  state  or 
condition  of  matter ;  but  Mr.  Major  says  it  is  matter 
itself. 

Let  the  teacher  study  the  latest  teachings  of  our 
greatest  men  of  science;  then  make  up  a  series  of 
notes  based  upon  the  syllabus  in  the  Schedule,  and 
submit  those  notes  to  the  Inspector  at  his  visit  I  have 
always  done  this,  and  have  invariably  found  that  the 
Inspectors  have  been  quite  satisfied ;  indeed,  they  have 
more  than  once  told  me  that  they  infinitely  prefer 
setting  their  questions  from  the  teacher's  own  notes  of 
the  course  of  lessons  he  has  himself  arranged  and 
given,  than  that  he  should  bring  out  one  of  those 
wretched  little  twopenny  books,  and  volunteer  the 
information,  *This  has  been  our  text-book,  sir.' 

There  is  one  matter  in  connection  with  Science 
teaching  that  I  should  like  to  impress  upon  my  readers. 
Never  teach  anything  as  true  which  the  boys,  when 
they  grow  up,  and  read  and  think,  will  find  out  to  be 
false.  Many  teachers  seem  to  think  that,  in  order  to 
make  some  established  scientific  fact  easy  to  the  intel- 
ligences of  boys,  or  prudent  for  the  ears  of  parents  and 
managers,  it  is  necessary  either  to  hide  part  of  its 
truth,  or  to  put  something  in  its  place  which  they 
think  easier  or  more  prudent  to  teach,  but  which, 
nevertheless,  is  not  absolutely  true.  I  have  seen  this 
done  also  by  earnest  teachers  who  want  to  make  the 
scientific  fact  somehow  fit  in  to  their  long-cherished 
theological   ideas.      My  advice  to  such  has  always 


been,  '  If  you  find  that  you  are  called  upon  to  teach 
or  explain  a  set  of  established  facts,  that  do  not  seem 
to  coincide  with  your  previously-formed  opinions,  it  is 
much  better  to  refrain  from  the  attempt  to  teach  them 
at  all,  than  to  so  attenuate  or  distort  them  that  you 
not  only  teach  but  a  small  part  of  the  truth,  but  run 
in  danger  of  disseminating  absolute  falsehood  The 
new  wine  must  be  put  into  new  skins,  else  not  only 
may  the  old  skins  burst  up,  which  matters  little,  but  the 
new  wine  may  be  lost,  which  matters  much.' 
The  first  stage,  mechanics,  includes  the  following; : — 

1.  Matter;  its  different  states,  and  most  stnking 
physical  properties. 

2.  Measures — ^/>.,  of  time,  space,  and  velocity. 
This  stage  presents  most  excellent  material  for  a 

year's  course  of  good  thought-awakening  lessons.  I 
have,  however,  never  been  able  to  get  many  boys  in 
Standard  IV.  to  pass  the  examination.  This  is,  how* 
ever,  because  of  the  difiiculty  such  young  children 
experience  of  committing  their  ideas  to  paper.  If  the 
examination  were  partly  oral,  most  in  this  Standard 
would  pass.  Still  the  indirect  results  have  been  most 
valuable  :  that  the  direct  ones  have  not  been  so  too  is 
more  the  fault  of  the  method  of  examination  than  of 
the  teacher. 

The  following  is  a  detailed  syllabus  of  the  course  of 
lessons,  in  this  stage,  that  I  have  just  completed. 

1.  Matter :  material  things,  such  as  chalk,  wood, 
water,  gas,  &c  ;  immaterial  things,  such  as  heat, 
sound,  electricity.    Definition  of  matter.    Two  lessons. 

2.  Elementary  bodies.  The  elements:  the  chemi- 
cal composition  of  chalk,  air,  water ;  with  many 
experiments.     Four  lessons. 

3.  Particles,  molecules,  atoms.     Two  lessons. 
4*  Attraction  of  cohesion.     One  lesson. 

5.  Solids  and  fiuids  (liquids  and  gases).    Six  lessons. 

6.  Capillary  attraction.     Two  lessons. 

7.  General  ideas  of  attraction  of  gravitation.  One 
lesson. 

8.  Properties  of  matter  :  tenacity  and  brittleness. 
Two  lessons. 

9.  Further  properties  of  matter :  elasticity  and 
flexibility,  explained  by  reference  to  the  attraction  of 
cohesion.     One  lesson. 

10.  Further  properties  of  matter :  malleability  and 
ductility.     One  lessoa 

11.  Further  properties  of  matter:  impenetrability 
and  compressibility.     One  lesson. 

12.  Expansion  of  solids,  liquids,  and  gases  under 
heat     Six  lessons. 

13.  Inertia  and  momentum.     Two  lessons. 

14.  The  barometer  and  thermometer;  their  prin- 
ciple of  action.     Two  lessons. 

15.  Measures  generally.     One  lesson. 

16.  Measures  of  time.     One  lesson. 
Measures  of  space.     One  lesson. 
Measures  of  velocity.     One  lesson. 

17.  The  production  of  a  plane  surface — ^i>.,  the  use 
of  the  spirit-level  and  straight-edge. 

18.  The  physical  properties  of  water:  expansion, 
contraction,  boiling  and  freezing  points ;  peculiar 
behaviour  of  water  near  the  freezing-point  Six 
lessons. 

19.  Principle  of  action  of  a  pair  of  bellows.  One 
lesson. 

2a  Principle  of  action  of  the  common  pump.     Two 
lessons. 
Total  number  of  lessons  in  the  course,  forty-five. 
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'  9  Ealfc  aiiout  Eansuage  anti  grammar; 

{Continued  from  page  179.) 

BY   MARTIN    F.    TUPPER,   D.C.L.,    F.R.S., 
Author  of  *  Proverbial  Philosophy^  etc. 

O    SIMILARLY,  and  with  the  like  particular  re- 
>     ference'to  Greece  and  the  oldest  Latin  writers, 
is  the  ruling  letter  of  the  second  declension.     In  Greek, 

*  OS '  is  the  Latin  *  us,'  or  according  to  those  oldest 
writers,  *  ous ;'  and  the  letter  o  will  be  found  to  pervade 
nearly  every  case  both  in  Latin  and  Greek.  U,  with 
at  least  equal  power,  governs  the  fourth  class:  go 
through,  *gradus,  comu,'  etc. 

We  thus  see  a  reason  for  acquiescing  in  the  Latin 
list  of  the  five  declensions ;  and,  as  a  general  rule, 
subject  to  exceptions,  we  may  state  that  the  nouns 
full  of  a  and  e  are  feminine ;  of  i,  all  three  genders ; 
of  o  and  u,  masculine  and  neuter.  Why  the  Latins 
should  not  have  kept  to  the  natural  order  of  the 
vowels,  it  is  not  easy  to  conjecture,  unless,  indeed,  as 
may  fairly  be  suspected,  the  misarrangement  is  due 
to  the  errors  of  comparatively  modem  writers  on 
grammar. 

This  familiar  talk  on  a  subject  usually  treated  more 
severely  is  meant  only  as  a  desultory  help  to  the  more 
regular  teaching  to  be  found  in  other  handbooks  and 
school  primers ;  being,  by  way  of  notes,  explanatory 
and  illustrative  of  the  more  formal  treatises,  serving 
as  the  adjective  'easy'  to  the  substantive  *  lesson.' 
Let  these  hints  as  to  terms,  rules,  and  difficulties, 
neglected  to  be  explained  by  the  rod-bearing  ushers 
of  a  former  era,  help  as  they  may  the  diligent  young 
student  at  his  drier,  because  sterner  and  more  regular, 
studies  in  these  happier  days. 

Let  us  now  speak  about  the  cases, — that  is,  the 
changes  or  accidents  which  befall  nouns  when  tram- 
melled in  sentences.  There  is,  first,  the  simple  name 
or  noun  in  the  nominative  case — as  '  a  knife ; '  next, 
if  a  noun  possesses  anything  proper  to  its  genus  or 
nature,  it  is  thrown  into  the  possessive  or  genitive 
case  —  as  *  the  sharpness  of  a  knife,'  *  John's  hand,' 
or  *the  hand  (j^John;'  thirdly,  if  we  give  anything  to 
a  person  or  thing,  such  person  or  thing  must  be  in 
the  dative  case,  *  datus '  in  Latin  meaning  given — as 

*  John's  hand  gives  sharpness  to  his  knife ; '  fourthly, 
the  next  case  is  that  of  a  noun  which  follows,  and  is 
operated  on  by  the  verb  (that  most  active  word  in  the 
sentence),  and  so  is  called  in  English  the  objective  or 
accusative — as  'John  has  cut  flis  hand ;^  the  order 
being — nominative,  verb,  objective.  In  the  learned 
languages,  the  cases  of  nouns  are  known  at  once  by 
their  endings  or  terminations,  as  we  may  see  anon ; 
but  in  most  modem  tongues  the  cases  are  indicated 
only  by  their  places  in  the  sentence,  or  by  some 
characteristic  preposition  going  before  them.  When 
I  tell  you  that  whole  bookshelves  may  be  filled 
with  treatises  on  grammar,  this  little  essay  may  claim 
excuse  for  not  exhausting  any  part  of  it :  the  object 
here  being  solely  to  enable  a  young  scholar  to  under- 
stand the  technical  terms  of  more  complete  and  exact 
manuals  of  study ;  and  we  must  be  brief,  as  well  as 
clear,  in  the  little  that  can  now  be  said 

The  fifth  case  is  named  the  Vocative,  fi'om  *  voco,' 
I  call, — ^vocal,  being  the  one  of  calling, — as,  *  Charles  ! 
come  hither ; '  its  sign  with  us,  whether  expressed  or 
understood,  being  the  interjection  O !  Sometimes  in 
your  Latin  grammar  you  will  find  the  word  *  caret,'  or 


'  is  wanting,'  to  this  case  :  not  that  it  is  really  lacking 
to  the  noun,  for  one  may  call  anything,  but  that  it 
happens  to  be  unchanged  from  the  form  of  the 
nominative,  and  so  it  has  come  to  be  left  out  In 
the  old  days  when  ushers  explained  nothing,  this 
word  'caret'  was  an  inscrutable  mystery  to  small 
boys,  as  was  also  the  greater  part  of  the  Eton  Latin 
grammar,  and  especially  so  of  the  Greek.  Similarly, 
from  this  cause  of  not  changing  from  a  former  case, 
the  'ablative* — 'ab'  from,  'latus*  taken — is  commonly 
said  to  be  wanting  in  several  languages — for  instance, 
in  Greek,  where  it  happens  to  be  the  same  as  the 
dative ;  so,  too,  with  a  large  class  of  nouns  in  Latin ; 
and  in  French,  where  the  genitive  serves  for  two  pur- 
poses,— as  'de  Londres'  may  mean  of  London,  or 
from  London ;  and  the  dative,  as  '  partoi,'  etc  The 
ablative  case,  then,  is  the  case  or  condition  of  the 
noun  from  which  anything  is  taken,  or  by  which  any- 
thing is  done — as  '  I  am  cut  /^  a  knife,'  '  I  am  pre- 
vented from  going,'  etc. 

In  English,  the  several  cases  are  known  by  these 
simple  prefixes : — First,  or  nominative,  'a'  or  *the'  in 
the  singular,  or  the  noun  plural  alone  before  the  verb 
— '  a  man  lives,'  •  the  house  stands,'  *  birds  sing,'  etc. 
Second,  the  genitive,  by  the  word  *  of  preceding,  or 
*  's '  (the  short  for  his,  possessive)  following  the  word 
— as  '  The  hand  of  John ' — John's — ^John  his — ^hand. 
Third,  the  dative,  by  *  to,'  expressed  or  understood — 
as  ' Give  me  that,*  'give  to  me ;*  but  the  particle  '  to ' 
before  a  verb  is  not  a  preposition  but  a  morsel  of 
speech  belonging  to  it,  making  it  infinitive  or  un- 
defined— as  '  to  be  or  not  to  be,'  whereof  more  anon. 
Fourth,  the  accusative  in  English  is  chiefly  known  by 
following  the  verb — as  '  A  man  built  the  house ; '  but 
in  poetry  (and  sometimes  also  in  prose,  when  writers 
of  English  think  fit  to  imitate  the  Latins,  without  the 
possibility  of  being  as  clear  as  they  are,  because  there 
is  no  change  in  the  English  word  as  there  is  in  the 
Latin)  it  sometimes  precedes  the  verb — as  'Arms  and 
the  man  I  sing.'  Only  a  few  words  in  our  language 
change  in  the  accusative — ^as  '  he '  to  '  him,'  '  she '  to 
'  her,'  etc  ;  but  the  want  of  a  sign  for  our  objective 
case  is  a  weak  point  in  English.  Fifth,  the  vocative 
is  known,  as  I  have  said,  by  the  sign  O  expressed  or 
understood,  and  often  has  after  it  a  note  of  admiration, 
as  it  is  called,  indicating  haste,  or  wonder,  or  shouting, 
and  so  forth.  The  sixth  case  is  signalled  by  such 
prepositions  as  '  by,' '  with,'  *  from,  *  in,'  and  the  like. 
All  these  things  will  show  clearer  when  you  come  to 
■  parse '  a  sentence,  or  to  take  it  per  se  by  itself,  as 
aforesaid. 

I  hope  now  that,  in  any  English  sentence,  you  will 
be  able  to  tell  the  cases  or  conditions  of  its  nouns : 
try;  /  (nom.)  XowQ  you  (ace);  Mary'x  (gen.)  father 
(nom.)  wishes  her  (ace)  to  learn ;  give  the  horse  (dat.) 
some  corn  (ace),  Charles  (voc) ;  take  the  halter  (ace) 
from  his  head  (abl.),  and  so  on. 

It  may  be  safest,  now  that  we  have  come  thus  far 
in  a  desultory  (that  is  to  say,  a  jumping)  fashion,  to 
take  your  Latin  grammar  (for  in  leaming  this  you 
leam  English  too)  and  shortly  elucidate  or  make  clear 
a  few  more  of  its  mysteries  in  this  ^miliar  way ;  but 
taking  less  desultorily  the  regular  order  in  whidi  they 
occur — ^in  effect,  to  fill  up  orally,  or  by  the  mouth  of 
the  teacher,  what  is  involved  or  included  in  the 
written  sentences  of  grammar. 

(To  he  continued,) 
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'  f^otn  S  CeacI)  Slritlimetic/ 

(jComiinued  from  page  174.) 

BY  WILLIAM   SPENCER, 

Author  of  •  Spencer's  Exercises  in  Arithtneiic^ 

{p)  The  other  lesson  was  as  follows : — How  much 
isjoff?  Find|ofi;|ofi|;  i  of  §of  };  4  of  i; 
§o^3H2i^i;  x%oid.£\  ijoi2.£\  j\  of  a  £-, 
if\  of  a  j£.  Find  tt  of  8  J,  =  6  JJ.  Here  I  would 
remark  that,  before  beginning  to  work  a  question, 
especially  on  slates  or  on  the  board,  I  often  give 
them  a  little  time  to  look  it  over,  so  as  to  see  and 
tell  me  somewhat  approximately  what  the  answer 
will  be,  as  it  is  not  an  unheard-of  circumstance  for 
a  thoughtless  boy  to  bring  out  a  result  in  which 
horses  are  2|d.  each,  or  sugar  £^46,  15s.  8Jd.  a  lb. 
A  boy  to-day  made  a  cask  to  hold  nearly  half  a 
million  gallons,  and  another  in  the  lesson  above  {a) 
said  that  f  +  f  +  /j  =»  5  and  a  fraction. 

We  now  proceed, — ^  of  10  J  is  adouf  what  number  ? 
As  YT  ^  something  more  than  ^,  the  number  will  be 
a  little  over  |  of  io|;  now  1  of  10}  would  be  3^, 
hence  i  of  10^  is  nearly  3I,  and  as  ^^  is  more 
than  I,  ^Y  ^^  '^9  must  be  adout  4.  Find  approxi- 
mately X  of  19^, — J  of  19*  is  very  nearly  10,  but  f  is 
yV  s^ort  of  a  luilf,  hence  ^^  of  19^  (nearly  ij)  must 
be  deducted  from  the  10,  leaving  the  result  adou/  8}. 

How  much  is  I  of  £2  ?  Find  ^  of  3  guineas, — 
I  of  a  guinea  =  2s.  7  Jd,  hence  ^  of  3  guineas  =  (2s.  7  Jd. 
X3)  7s.  lojd,  and  |  =  (7S.  lojd  xs)  £1,  19s.  4|d 
Find  5  of  an  hour ;  ^  <^f  i  J  hours ;  y^  of  3  J  hours. 

Bring  3s.  9d.  to  fraction  of  a  ;^ ;  4s.  9d  to  fraction 
of  a  ^;  6s.  10  Jd.  to  fraction  of  a  £, — here  bringing 
both  to  three-halfpences,  we  have  xVff^i^*  Bring 
3^  hours  to  fraction  of  a  day ;  7^  hours  to  fraction 
of  a  day ;  22  hours  to  the  fraction  of  a  week ;  2  days 
8  hours  to  fraction  of  a  week. 

A  can  mow  an  acre  of  grass  in  8  hours  and  B  in 
6  hours,  in  what  time  can  they  together  mow  an 
acre  ? — Ans.  3^  hours.  Another, — A  in  9  hours  and 
B  in  10  hours  ? — Ans.  4||.  Another, — A  in  6  hours, 
B  in  8,  C  in  10  hours  ? — J  +  f  +  tV  =  AV  fraction  of  an 
acre  done  in  i  hour ;  and  as  there  are  yf^  in  the  whole 
acre  (120-^47),  the  result  is  2fy  hours.  Another, — 
A  in  5  hours,  B  in  6,  C  in  8  hours, — ^in  what  time 
can  they  together  mow  ij  acres? — i  +  i  +  B  =  TA 
acre  in  i  hour,  andas  ii=='y|S>  then  180-7-59  =  3/^ 
hours.     Ans. 

Bring  fs.  to  fraction  of  a  crown,  »^.  Bring  4 
guinea  to  fraction  of  a  £.  Here  f  x  |i=TVv  =  TrV 
Bring  ^  lb.  to  fraction  of  a  stone  (14  lb.),  =  5V 
Bring  f  inch  to  fraction  of  a  yard,=^. 

Of  what  amount  is  2s.  9^d  the  y  part  ?»  9s.  g\d. 
Of  what  money  is  5s.  $d,  the  f  part?«  12s.  2jd. 

Each  of  the  above  lessons  occupied  about  half  an 
hour,  which  is  longer  than  usual  for  an  ordinary 
lesson  in  mental  arithmetic ;  but  the  above  were  not 
ordinary  lessons,  as  they  were  especially  confined  to 
fractions.  The  above  questions  were  mostly  given 
orally,  but  several  of  the  more  difficult  to  remember 
were  written  on  the  boards  as  aids  to  the  memory ; 
they  were  all,  however,  worked  out  mentally,  not  a 
figure  being  made  by  the  scholars  during  the  lessons. 

Having  gone  over  the  main,  if  not  the  whole,  of 
the  elementary  operations  required  in  manipulating 
fractions — {a)  to  (»»),  we  will  now  work  out  fully  a 
number  of  exercises  and  problems  of  a  varied 
character,   calling  into  requisition  these  elementary 


operations,  and  also  making  them  the  basis  of  any 
further  explanatory  remarks  that  may  be  required. 
I  shall  first  work  out  a  few  examples  from  my  own 
exercises  in  fractions. 

(i)  Add  together  the  sum,  difference,  and  product 
of  ijand  2 J,     (No.  173.) 

(iJ-h2f)  =  (iA+2A)-3H.  sum. 
2 A  -  i^y  =  ly^y,  difference, 
('r  >«  2f)  =  (J  X  y )  =  ^ « 3/;r»  product 
Then  3||  +  i^J  +  3/^  =  741 «  gi^.  Ans. 

(2)  Divide  ||  by  ii.     (No.  189.) 

8f     ^l\     245     4? 

lJ_IyV         21 

Here  we  have  first  simplified  the  fractions,  and 
then  divided  in  the  usual  method  by  inverting  the 
divisor  and  multiplying. 


(3) 


(No.  249.) 


9f-^2j'  45x25  ■ 


-^r  =  -f?=  — yy  first  term  simplified. 
4tt     4H     236'  ^ 

(4§X2S)=VxV  =  \V  =  i3lf 

rAl=  ,^2l¥  =  Zo~^  second  term  simplified. 
*32r     r3¥7J     5^24 

Then  as  the  first  term  is  to  be  divided  by  the 
second  term, 

1456 
161  .467i\/i6i^j^^XX\  234416  ^^g 

•  5824^  ^iXi^  467i>'  27«?«:8q 


( 


236  •  5824 


59 


N,B. — This  answer  is  in  its  lowest  terms,  but  the 
worker  to  be  quite  sure  that  it  is,  ought  to  find  its 
G.  c.  M.  Four  divides  the  two  numbers  that  are 
cancelled  above. 

(4)  How  many  coats,  each  requiring  2i\  yards, 
can  be  made  out  of  26 J  yards  of  cloth?    (No.  55.) 

Here  first  elicit  what  the  number  of  coats  will  be 
approximately, — that  there  must  be  about  12 ;  that  as 
many  times  as  2-^  will  go  in  26^  will  be  the  number. 
2  nr  =  35-sixteenths  of  a  yard. 
26y^  «  420-sixteenths     „ 
Then  420-7-35  =  12  coats.  Ans. 

(5)  If  a  horse  eats  io|^  lbs.  of  hay,  and  a  cow  14^ 
lbs.  a  day,  how  many  days  will  a  ton  of  hay  serve  7 
horses  and  5  cows?    (No.  127.) 

Here  first  elicit  from  the  scholars  the  distinctive 
steps  that  must  be  taken  before  commencing  at  all, — 
that  we  must  (i)  find  how  much  the  horses  eat  daily, 
(2)  what  the  cows  eat,  (3)  what  they  altogether  eat  daily, 
and  then  (4)  how  many  times  the  number  last  obtained 
will  go  in  2240— the  number  of  lbs.  in  a  ton  : — 

lojlbs.  X  7  =  76i  lbs. 

145  lbs.  X  5  =  74!  „ 


U2M. 


afl07 
5T  • 


2240  lbs.  X  24=  *W^ 
Hence  53760 -^  3607  =  lA^di^  ^^ys.  Ans. 
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(6)  A  person  ignorant  of  fractions  left  by  will 
;i^4264  to  be  divided  among  his  three  sons,  so  that 
they  should  receive  J,  J,  and  \  respectively;  what 
amount  should  each  receive  in  order  to  carry  out 
equitably  the  father's  intentions?    (No.  24S.) 

First  show  clearly  that  if  \  and  \  were  taken  from 
a  whole  one,  there  would  not  be  \  left, — that  these 
three  fractions  are  above  a  whole  one,  and  that  to 
carry  out  literally  what  is  expressed  is  impossible ; — 
(i  +  i  +  i)  =  ( A  +  A  +  tV)  =  T¥  instead  of  1 2-twelfths. 
Hence,  instead  of  dividing  the  money  into  12  parts, 
we  must  divide  it  into  13,  giving  them  respectively  6, 
4,  and  3  of  these  parts — thirteenths. 


Then  ;;^328  x  6  =  ;^i968. 
^328x4  =  ^1312 


\ 


Ans. 


(7)  A  can  make  a  coat  in  22^  hours, — ^he  works  at 
it  alone  for  10^  hours  and  then  B  assists  him  to  finish 
it,  which  they  do  in  5^  hours  more ; — in  what  time 
could  B  make  the  coat  alone?    (No.  272.) 

(a)  1?|=  I?^«g?,  part  done  by  A  alone ; 


22| 


22  A 


X 


Jtt  -  UH 15^.  part  done  by  B  in  the  i\  hours; 


(*)  f^-fOT=F*^  part  to  be  done  by  A  and  B 
together  m  5^  hours ; 

22f      22^      200      OOO 

hours; 

w    ._    ._     .... 

.  W  (I**  -  si)  =  (l§*  X  i\) = tII^if.  part  done  by  B 
in  I  hour; 

(/)  1 2800  -r  7 1 7  =  I  7|tt  bours.  Ans. 

Each  of  the  above  steps  seems  so  natural  that  we 
need  not  occupy  more  space  by  attempting  further 
elucidation. 

(8)  If  3  horses  are  worth  5  oxen,  and  2  oxen  worth 
1 1  sheep,  find  the  aggregate  value  of  one  of  each, 
supposing  a  horse  to  be  worth  5  guineas  more  than 
an  ox.     (No.  237.) 

In  working  out  this  question  for  those  who  have 
read  it  over  several  times,  but  who  fail  to  find  a 
vulnerable  point  which  to  attack,  I  proceed  thus  : — 
3  horses  are  worth  5  oxen,  then  i  horse  is  worth  if 
oxen ;  but  a  horse  is  worth  an  ox  plus  5  guineas, 
that  is,  put  distinctly,  a  horse  is  worth  i  ox  +  |  ox,  or 
it  is  worth  i  ox  +  5  guineas ;  hence  §  of  an  ox  must 
be  worth  5  guineas.  The  question  now  presents  little 
difficulty : — 

£   s.    d. 
{-^5»  Ss- od. -^  2)  X  3  =   717    6,  an  ox. 
jQl^  17s.  6d.  4- ;^5,  5s.  od.  =  13    2    6,  a  horse. 
0^7*  1 7S.  6d.  X  2) -f-i I  =   I    8    7yVi  a  sheep. 

;^22    8    7^.  Ans. 

We  will  now  work  a  few  questions  from  Colcnso's 
Arithmetic, 

(9)  A  ship  is  worth  ;i^i6ooo,  and  a  person  pos- 
sessed of  1^  of  it  sells  I  of  his  share ;  what  share  has 
he  remainmg,  and  what  is  it  worth  ?   (No.  40,  Art.  36.) 

As  he  sells  f  of  his  share,  he  has  |  of  it  (his  share) 
left;  and  as  his  share  was  -jV,  he  has  f  of  tV  =  tA» 
the  share  of  the  ship  he  still  holds.     The  whole  ship 


being  worth  ;^i6ooo,  ^  must  be  worth  ^1000,  and 


I 


worth  ;^5ooo,  the  value  of  the  share  originally 


eld.  He  still  holds  |  of  the  original  share,  hence 
(^5000  -^  8)  X  5  =  ^3 125,  value  still  held.  Or  it  may 
be  worked  more  succinctly  thus  : — 

I  - 1  =  5,  fraction  of  share  still  held. 
«  of  T^  =  T*A,  fraction  oi  ship  still  held. 
T»  of  ;fe  16000  =  ;^5 000,  value  of  original  share, 
t  of  ;^5ooo  =  jQi  1 25,  „    share  still  held. 

(10)  How  many  yards  ot  paper,  f  yard  wide,  will 
be  required  for  the  walls  of  a  room  that  is  2o|  feet 
long  by  11}  feet  wide,  and  12^  feet  high?  and  what 
will  be  the  cost  of  it  at  2  Jd.  a  yard  ?    (No.  48,  Art  36.) 

This  question  presumes  a  little  knowledge  of  Men- 
suration, to  the  extent  of  knowing  how  to  find  the 
area  of  a  rectangle,  on  the  part  of  the  learner.  This 
requirement  is  not  very  unreasonable  in  a  scholar 
who  is  to  be  examined  in  Fractions — that  is,  in  the 
Sixth  Standard — although  there  it  is  beyond  the  letter 
of  the  Code ;  but  such  questions  are  decidedly  beyond 
the  requirements  of  the  Fourth  Standard,  some  In- 
spectors* cards  for  examining  which  I  have  heard 
of,  and  also  seen  with  my  own  eyes,  to  contain  such 
questions  as  the  following : — '  How  many  square 
inches  in  a  door  6\  feet  long  and  3f  feet  broad  ? « 
'  How  many  square  yards  are  there  in  a  floor  6o\  feet 
long  and  27  feet  broad?'  Were  such  requirements 
expressed  in  the  Code,  there  would  be  no  very  great 
difficulty  in  providing  for  such  questions,  but  to  spring 
on  a  child  unexpectedly  seems  somewhat  unfair.  To 
return  to  our  question,  if  the  scholars  do  not  know 
how  to  find  the  area  of  a  rectangle,  now  explain  the 
principle  of  operation  and  educe  the  rule.  Thus,  a 
piece  of  paper  4  inches  long  and  i  inch  broad  con- 
tains 4  square  inches,  4  long  and  2  broad  contains  8, 
6  long  and  3  broad  contains  18  square  inches,  etc 
Illustrate  on  the  board  by  dividing  spaces  of  these 
and  other  dimensions  into  square  inches,  then  educe 
the  rule  that  we  find  the  area  of  any  rectangle  by 
simply  multipl>nng  the  length  by  the  breadth.  Now 
explain  that  we  have  four  walls  to  paper,  and  that 
they  will  take  just  the  same  quantity  of  paper  as  if  all 
the  walls  were  in  one  straight  line.  As  the  two  sides 
are  of  equal  length,  and  the  two  ends  of  equal  length, 
we  have  (2of  x  2)  +  (i i^  x  2)  =  40J  -i-  221=63/1^  feet, 
the  perimeter  of  the  room,  or  length  of  all  the  walls ; 

5 

then  (63 A  X  X  4)  =  "  ^  ><  -  ==  -P  =  789I  sq.  feet, 

X9  42         o 

the  area  of  the  walls,  or  of  paper  required.  The  paper 
being  f  yard  wide,  a  yard  of  it  will  be  f  of  a  sq. 
yd.  =1  of  9  sq.  ft.  =  5f  sq.  ft     Then  as  i  yard  of 

paper  covers  5  J  square  feet,  (789^ -5-  sf )  =  (_^  x  -^) 

^    S       45' 
«=63is-f45  =  140^  yards  of  paper  required.      And 
(i4oJx2l)  =  (28of  +  35^V)  =  3i5|d.=^i>6s.  3|d. 
Ans. 

Expressed  more  concisely,  the  working  is : — 

(2of  X  2)  +  (iil  +  2)  =  63^  ft,  walls'  length. 
63A  X  1 2^  =  789!  sq.  ft  of  paper. 
I  of  9  sq.  ft  =  5|  sq.  ft  in  a  yard. 
1^9^-r-S^—i 40!  yards.  Ans. 
i4o^x2j  =  3i5fd.=^r,  6s.  3jd.  Ans. 

(To  be  continued,) 
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Eerent  Snspection  Questions. 

[  The  Editor  rapectfuUy  solicits  contrihuiums — att  of  which  will 
be  regarded  as  strictly  private— /« this  column.  For  oMous 
reasons,  it  cannot  be  stated  in  which  district  the  quations  have 
been  set]. 

Arithmetic. 

STANDARD   I. 

(i)  From  nine  hundred  and  four  take  three  hundred 
and  eighty-six.     Ans.  518. 

(2)  Add  up  six  hundred  and  nineteen^  eight  hun- 
dred and  four,  ninety-six,  five  hundred  and  thirty- 
eight,  seven  hundred  and  six,  and  nine  hundred  and 
ninety.     Ans.  3»753- 

(3)  Take  sixty-five  from  three  hundred  and  twenty. 
Ans.  255. 

Dictation  Exercise. 


STANDARD   V. 


nail 

jam 

door 

punch 

hammer 

standard   II. 

nose 

(i)  Take  sixty-five  thousand  seven  hundred  and 
seventeen  from  eighty-two  thousand  three  hundred 
and  three.     Ans.  16,586. 

(2)  Divide  seventy-one  thousand  three  hundred 
and  four,  by  nine.     Ans.  7,922  +  6. 

(3)  Multiply  nine  thousand  two  hundred  and 
seventy-nine,  by  eighty-five.     Ans.  9,279. 

(4)  Divide  sixty-nine  thousand  and  seventy-four,  by 
seven.     Ans.  9,867  +  5. 

standard   III. 

(i)  Write  in  words,  30,100,012.  Ans,  thirty  mil- 
lions, one  hundred  thousand  and  twelve. 

(2)  Divide  three  hundred  and  eighty-three  thousand 
nine  hundred  and  ninety-four,  by  eighty-nine.  Ans. 
4,314  4-  48. 

(3)  Find  the  sum  of  four  shillings  and  sixpence 
farthing,  forty-eight  pounds  nineteen  shillings  and 
elevenpence  farthing,  fifty-six  pounds  ten  shillings  and 
eightpence  three  farthings,  and  sixteen  pounds  eighteen 
shillings.     Ans.  ;;£i22  13s.  2^ 

(4)  How  much  must  be  added  to  eighteen  thousand 
and  eleven  pounds  six  shillings  and  ninepence  to  make 
twenty  thousand  pounds  ?    Ans.  ;i^i988  13s.  3d. 

standard  IV. 

(i)  Multiply  six  hundred  and  eight  pounds  ten 
shillings  and  tenpence  three  farthings,  by  one  hundred 
and  ninety-nine.     Ans.  ;^i2i,ioo  8s.  3^ 

(2)  Divide  four  hundred  and  eighteen  thousand 
and  seventy-six  pounds  nineteen  shillings  and  a  penny, 
by  two  thousand  one  hundred  and  ninety-six.  Ans. 
;^i9o  7s.  7id.  +  1936. 

(3)  Reduce  seven  hundred  and  sixteen  thousand 
nine  hundred  and  forty-two  grains  to  pounds  (Troy). 
Ans.   1 24  lbs.  5  ozs.  i2dwts.  i4grs. 

(4)  How  much  does  a  man  run  in  debt  who  earns 
eight  hundred  and  thirty-four  pounds  eighteen  shillings 
and  sevenpence  halfpenny,  and  spends  eight  hundred 
and  twenty-one  guineas  ?    Ans.  £^21  2s.  4^ 


(i)  Find  the  value  of  eight  thousand  and  forty-nine 
articles  at  fifteen  pounds  fourteen  shillings  and  ten- 
pence  halfpenny  each.     Ans.  ^126,721  8s.  lojd. 

(2)  What  will  2  tons  9  cwt  i  qr.  11  lbs.  cost  at  one 
pound  twelve  shillings  and  eightpence  per  cwt  ? 
Ans.  ;^8o  I2S.  ojd. 

(3)  If  the  yearly  rent  of  a  cottage  is  eight  pounds 
thirteen  shillings  and  fourpence,  what  would  the  rent 
be  for  seventeen  weeks  ?    Ans.  ^2  16s.  8d. 

(4)  Make  out  the  following  com-factor*s  bill: — 12 
stones  of  fiour  at  2s.  5 d.  per  stone ;  2  cwt  i  qr.  oat- 
meal at  1 6s.  7d.  per  cwtj  5I  bushels  of  peas  at  15s. 
3d.  per  bushel ;  and  i  qr.  2  bushels  Indian  corn  at 
IS.  6d.  per  bushel 

£   J-     d. 
Ans.  I  10 


Z862} 


STANDARD  VI. 

(i)  Reduce  three-quarters  of  a  yard  to  the  fraction 
of  a  mile.     Ans.  f^^p^ 

(2)  What  is  the  difference  between  one-eighth  of  nine 
pounds  eleven  shillings  and  tenpence,  and  one-sixth  of 
ten  pounds  three  shillings  and  tenpence  halfpenny? 
Ans.  I  OS. 

(3)  If  twelve  horses  plough  a  field  of  twelve  acres 
in  thirty  days,  how  many  horses  will  plough  a  field  of 
thirty-nine  acres  in  nine  days  ?    Ans.  130. 

(4)  Divide  36  by  •0081.     Ans.  4444*4. 

Grammar. 

standard   IV. 

Parse,  The  poor  boy  quickly  put  the  old  woman's 
money  into  his  pocket 

STANDARD   V. 

Parse  and  Analyse,  Squirrels  during  summer  store 
up  a  quantity  of  nuts  in  some  safe  place  for  winter 
use. 

STANDARD  VI. 

(tf)  Parse  and  Analyse,  If  you  examine  a  large 
sheet  of  common  glass  you  will  see  that  it  has  a  thick 
round  mark  in  the  centre. 

(p)  Write  a  short  essay  on  *  Summer.' 


ii 


Geography. 

1 )  Describe  the  shape  of  the  earth,  and  its  motion, 

2)  Name  the  oceans  and  continents  of  the  world 

(3)  Name  the  chief  countries  of  Europe,  and  the 
capital  of  each. 

(4)  Name  the  chief  seaports  of  England,  and  men- 
tion the  counties  in  which  they  are  situated. 

(5)  Describe  the  course  of  the  Thames,  Severn,  and 
the  Mersey. 

(6)  Describe  a  journey  from  London  to  Calcutta. 
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THE     BLACKSMITH'S    SHOP. 


Wjrdi  by  Gr.oRCE  Bennett. 


isl  TRRr.i.F.. 
211.1  Trkule. 


Bass. 


^        Maestoso,  wf  \.      ..        ^    ""^  v 


Music  by  T,  CraxiptoN. 


-m — 


1.  How     oft-  en    \vc,  when  school  is  done,  As    win-ter  eves  draw  nigh,  While  slow-ly  sinks  the 

2.  The   blacksmith  he     is    strong  and  hale.  And  swar*  thy    ns     a  moor;  His  migh  -  ty  sledge  will 

3.  With  -  in    the  smith -y   doors  we  s*and,And  watch  the    fie  -  ry  flakes  That  fly  from   off   the 

4.  The   smith  he  shall  our    mo  •  del    be,    In  youth, and  manhood  too  :  Whfle  we,  with  earn  •  est 


?»n"VMr=^ 


"ZMUzm: 


-V— »^— i^ 


v 


KfcvBi?.  Maestoso,  mf 

d    .81  :n  .d 

pii    ji|  :8|  .81 

di    fd|  :d|  .Hi 


1st  Treuie.    {  .8, 

2nd  Tredle.  \  .1% 

Bass.        (  .d| 


r4.ti4i:8i   \v\    ^r{    x     :r    jj^ 
li    .fi    :ni   :8|  |1|    .1|    :tt    .ti 
fi    .1|    :d    :di  !fi    .fi    :8i    .8, 


n 
d 
d« 


-  ji 

-  .d 


I 


r    .d,ti;d     ji 

8 1     •8|      !  8|     •8 1 

f    .r     :n    ^ 


%7              ^         ?         S'         y  •          ^^          /          V            '^     ^  ^         '^         ^      ^            •           ^      ^^  >  I 

set  -  ting  sun.    Our  home-  ward  course     a  -  while  we    shun,  In  the  black-smiih*s  shop  to  hie. 

nev  •   er    fail,     Tho'  wield  •  ed        ea    -    sy        as        a      flail.  With  a  stea  -   dy      aim  and  sure. 

glow  -  ing  brand,  As  fa  •  shioned  by       the    blacksmith*s  hand  We  can  see       the     form  it  takes. 

in  -  dttS'  try,     Are  rea  -  dy,  prompt,  and     blithe    as       he,     In  the  work    we     have  to  do. 


t 


-y- 


^t=^:z= 


m 


I 


8jf  jp\  ,r  :n      .r  4 

8|        .bi        \\L        .81 
t|        •8|        .(Ti        .Ri 


f      Ji      :r      jd 
ti     .d      :li     .li 


t, 

8| 
81 


li      :8|     .r  ,r  jn      .d      :1|     .r 
fei     :8|     .81  ,8t  ,  8,     .If      :fei    .fe, 
li      :t|     .tg  ft2  di     .di      :ri     X\ 


81 
81 
81 


Chorus. 


Bang,   bang ! 

s_ 


bang,   bang  I 


V *^- 


^ — y 
'^ 


^i?--^ 


N 


«//& 


3^ 


i/  l^  1/  ^  *^""  < 

Bang,  bang !  bang,  bang !  what    fun  ! 


JS. 


Ji 


To  the  blacksmith's  shop,  To  the 


-J-i*-?^ 


Chorus. 

Bang,  bang! 

ff 

d     .       :       .f 

r 

bang,  bang ! 

:       .r 

.8, 

Hi      .          :          .1| 

t, 

•       \       181 
.r     :  8,    .t, 

n    .d     :fe    .fe 
81    .1|    :1|    .d 
d    .1)    :d     .d 


Bang,  bang ! 
mf 
8      .  .8  »f 

«|         •  I  aSi   .81 

8,-^.ri    :8|    .t,  .ti 


PI  .d  :1|  .f /I 
8,  .8,  :f,  .t,4 
d    jii    :f|    .rifri 


W 


'^^ 


(^-8^:: 


blacksmith's  shop,  To  the  blacksmith's  shop  we     run. 

X 


•y- 


-  »j 


y ^ ^^ 

I ^. .^ ^-_—  — 


i-^ 


X        .^i        •  8|        .8    |X 
ti      •8|        \%\       A\  ,8| 
8|       .81        !t|       (ta  ity 


■;v 


V  -- 


I 


Syrttph,  for  Ilarnionium. 


n-m.^ 


■*-i- 


r^f=!^.^ 


PI    4 

:r 

.t, 

d 

:-   ,»/»,m 

81     .8, 

:f, 

.f, 

n, 

:-  .«i.«i 

d|     .Hi 

:f, 

.>! 

d. 

:-  A 

SympKfor  Harmonium, 


/  .«ii/i :  "»i.*i  .  ^\  .^'i :  »»i  ./u"»i 


/i  ./i  :/i  ./i   »'• 
»*i  ./  :«i  .«2  ^'i 


'""  • 


-   4 
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IMPORTANT  NOTICE. 

The  August  and  September  issue  (Nos.  6  and  7)  of 
the  Practical  Teacher  will  contain  the  Scholarship 
Questions,  July,  1881,  with  model  answers  to  every 
question  in  every  subject  Early  orders  should  be 
given  to  the  Booksellers. 


In  reply  to  nmnerous  inquiries,  the  Editor  begs  to  state  that  a  Series  of  Papers  of  special  interest 
to  Schoolmistresses  will  shortly  appear  in  this  joumaL     The  first  mil  be  entitled  '  How  I  Teach 


Needlework.' 


joumaL 


Westminster  Wesley  an  College. — All  Westmin- 
ster students  will  be  pleased  to  hear  that  Mr.  Mansford 
has  been  appointed  VicePrincipal  of  their  alma-mater. 
Mr.  Mansford  was  bom  in  the  year  1833,  and  in  his 
youth  attended  the  Wesleyan  School  at  Lincoln.  In 
1848  he  became  a  pupil-teacher  under  Mr.  Holton, 
and  at  the  expiration  of  his  apprenticeship  entered  the 
above  College  in  the  autumn  of  1852.  His  rare 
mathematical  acquirements  attracted  the  notice  of  the 
college  authorities,  and  at  Christmas,  1853,  he  was 
retained  oxi  the  staff  as  mathematical  tutor.  In 
October,  1857,  he  graduated,  B.A.  at  the  London 
University,  and  on  the  death  of  Mr.  Pickard,  was 
appointed,  in  January,  1867,  resident  superintendent 
Few  men  are  so  well  fitted  to  occupy  this  new  post  as 
Mr.  Mansford.  His  high  moral  and  intellectual 
character,  his  uniform  courtesy  and  consideration  for 
the  best  welfare  of  the  students,  his  simple,  clear, 
logical  style  as  a  lecturer,  and  his  admirable  adminis- 
trative ability,  all  combine  to  make  the  choice  a  par- 
ticularly happy  one.  We  congratulate  the  College  on 
having  secured  so  excellent  a  Vice-PrincipaL 

The  Education  Code — On  the  23rd  May  a  depu- 
tation from  the  Conference  on  Code  Reform,  which 
was  recently  held  at  the  offices  of  the  London  School 
Board,  had  an  interview  with  Earl  Spencer  and  Mr. 
Mundella  at  the  Privy  Council  Office,  for  the  purpose 
of  presenting  the  memorial  on  the  defective  working 
of  the  present  Code  which  was  drawn  up  by  the  Con- 
ference. After  the  presentation  of  the  memorial  (the 
full  text  of  which  has  already  appeared  in  these 
columns),  Mr.  Mundella  said  that  the  recommendations 
of  the  deputation  were  based  on  scientific  improve- 
ment, and  would  afford  the  Privy  Council  valuable  aid. 
In  the  first  place  they  must  consider  the  low  standard 
of  education  which  satisfied  the  great  majority  of 
English  people,  the  short  school-hours  of  the  children, 

VOL.    I. 


and  the  fact  that  the  majority  of  children  passed  out  of 
school  when  they  passed  the  Fourth  Standard.  The 
recommendations  of  the  deputation  might  be  admirably 
fitted  for  Switzerland  or  Germany,  where  the  children 
went  to  school  at  six  years  of  age,  and  continued  there 
regularly  till  fourteen  years  of  age ;  and  if  they  failed 
to  pass  through  the  classes  at  that  age,  they  were  made 
to  attend  up  to  sixteen  years  of  age  or  later,  until  they 
had  completed  their  curriculum.  The  state  of  things 
in  this  country  was  very  different  It  appeared  to  him 
that  they  would  have  to  adapt  our  Code  so  as  to  meet 
the  case  of  children  who  passed  out  to  labour  at  the 
Fourth  Standard  It  was  far  better  that  what  was  done 
should  be  thoroughly  done,  than  attempt  too  much, 
and  not  have  it  performed  efficiently.  He  hoped,  with 
the  aid  of  gentlemen  like  those  before  him,  to  succeed 
in  bringing  out  a  Code  that  would  be  worthy  of  the 
country,  and  would  not  only  quicken  the  education  in 
large  towns,  but  in  every  village  school  and  more  am- 
bitious schools  throughout  the  kingdom. 

Spelling  Reform. — ^The  second  annual  meeting  of 
the  English  Spelling  Reform  Association  was  held  on 
the  26th  May,  in  the  rooms  of  the  Royal  Asiatic  Society, 
Albenuu-le  Street  The  chair  was  taken  by  Professor 
A.  H.  Sayce,  the  President  of  the  society,  who,  in 
moving  the  adoption  of  the  Report,  said  that  the  first 
and  most  important  work  to  be  done  in  spelling  reform 
was  to  destroy,  not  to  construct ;  to  p  rsuade  people 
that  the  present  system  was  bad,  and  that  the  adopuon 
of  one  of  the  suggested  improvements  would  not  make 
English  literature  a  sealed  book  to  the  mass  of  readers. 
The  proposed  reform  was  one  which  had  encountered 
ridicule,  but  it  had  now  become  a  question  of  the  day, 
and  had  obtained  the  support  of  the  leading  scientific 
men  of  England  and  America.  The  Report,  which 
recommended  a  petition  to  the  Educational  Depart- 
ment urging  that  facilities  should  be  given  in  public 
elementary  schools  to  introduce  improved  methods  of 
teaching  reading,  was  carried. 
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Royal  Geographical  Society. — The  anniversary 
meeting  of  the  Royal  Geographical  Society  was  held 
on  May  23rd,  in  the  Hall  of  the  University  of 
London,  the  Right  Hon.  Lord  Aberdare  presiding. 
After  the  reading  of  the  Report,  the  President  an- 
nounced that  the  Royal  Founder's  Medal  would  be 
jawarded  to  Major  Serpa  Pinto,  for  his  remarkable 
journey  across  Africa,  from  Benguela  to  Natal,  during 
which  he  had  traversed  nearly  500  miles  of  new 
country,  and  had  explored  with  simple  daring  and 
great  courage  a  dangerous  region,  and  had  made  a 
series  of  astronomical  observations.  The  medal  was 
then  handed  to  the  representative  of  Major  Serpa 
Pinto,  who  was  not  present  in  person.  Other  medals 
were  presented  to  Mr.  B.  L.  Smith  for  his  important 
discoveries  in  Franz  Josef  Land,  and  to  four  boys  from 
the  chief  public  schools.  Lord  Aberdare,  having  been 
re-elected  President,  proceeded  to  deliver  his  presi- 
dential address,  and,  speaking  of  the  discoveries  which 
had  been  made  in  Africa,  said  that  there  still  re- 
mained a  great  belt  of  country,  watered  by  the  Lua- 
laba  and  its  tributaries,  said  to  be  studded  with  great 
lakes,  untrodden  by  the  European  explorer. 

Training  of  the  Deaf. — ^The  annual  meeting  of 
the  Society  for  Training  Teachers  of  the  Deaf  on  the 
Oral  System,  was  held  on  the  26th  May,  at  the  College, 
Castle  Hill,  Ealing ;  Major-General  F.  C.  Cotton  in 
the  chair.  The  Report,  which  commented  on  the  fact 
that  there  was  a  growing  appreciation  in  the  country 
of  the  oral  system,  stated  that  the  premises  at  Ealing 
had  become  far  too  small  for  the  requirements  of  the 
College,  and  the  Committee,  in  consequence,  had 
determined  to  seek  additional  accommodation,  either 
by  purchasing  the  present  site  and  enlarging  the 
building  now  on  it,  or  acquiring  suitable  premises 
elsewhere.  After  the  reading  of  the  Report,  the 
examination  of  the  pupils  was  proceeded  with,  in  the 
presence  of  a  large  company  of  ladies  and  gentlemen, 
who  manifested  great  interest  in  the  proceedings. 
The  pupils  examined  exhibited  very  satisfactory  pro- 
gress, and  answered  various  questions  with  great 
readiness.  At  the  close,  resolutions  were  passed  ex- 
pressing satisfaction  with  the  proceedings,  and  a  hope 
that  the  benefit  of  speech  may  be  widely  extended  to 
deaf  children,  and  pledging  the  meeting  to  do  its 
utmost  to  raise  the  £,^^000  required  for  the  enlarge- 
ment of  the  buildings. 

Victoria  University. — In  the  first  examinations 
of  the  new  Victoria  University,  which  are  to  be  held 
very  shortly,  the  following  examiners  will  take  part : — 
In  classics.  Rev.  R.  Burn ;  mathematics,  Dr.  J.  Hop- 
kinson ;  physics  and  chemistry.  Prof.  Rucker ;  history 
and  law,  Prof.  Bryce ;  philosophy.  Prof.  G.  C.  Robert- 
son; biology.  Dr.  M.  Foster.  The  complete  scheme 
of  regulations  is  now  being  printed 

Domestic  Economy  Congress. — Her  Royal  High- 
ness the  Princess  Christian,  President  of  the  Domestic 
Economy  Congress,  took  the  chair  at  the  meeting  of  the 
Ladies'  General  Committee  held  on  the  ist  June,  at 
the  Society  of  Arts.  Amongst  those  present  were  the 
Countess  of  Airlie,  the  Countess  Spencer,  Viscountess 
Strangford,  Lady  Marion  Alford,  Lady  Jane  Stewart, 
etc  After  the  formal  business  had  been  gone 
through.  Her  Royal  Highness  inspected  the  needle- 
work of  a  public  elementary  school,  executed  in  the 
presence  of  one  of  the  inspectors. 


Reformatory  and  Industrial  Schools. — ^In  the 
House  of  Lords,  on  the  30th  May,  Lord  Norton  called 
attention  to  the  laws  relating  to  reformatory  and 
industrial  education  of  children,  intimating  that  he 
thought  it  more  desirable  that  punishment  for  crime 
should  be  a  treatment  separate  from  general  educa- 
tion, and  stating  that  if  the  Government  did  not  take 
the  matter  in  hand,  he  would  ask  leave  to  bring 
in  a  bill  on  the  subject  After  some  discussion,  m 
which  Lords  Houghton  and  Aberdare  and  the  Earl 
of  Carnarvon  took  part,  the  Earl  of  Dalhousie  said 
that  while  the  Government  could  not  accept  the 
resolutions  of  Lord  Norton,  they  certainly  intended 
carrying  out  some  reforms.  Lord  Norton  then  with- 
drew his  motion. 

Notice  of  Removal. — ^\Ve  are  requested  to  state 
that  Messrs.  Bates,  Hendy,  &  Co.,  who  have  been  for 
sixteen  years  at  4,  Old  Jewry,  have  removed  their 
British,  Foreign,  and  Colonial  Newspaper  Offices  to 
37,  Walbrook,  E.C.,  where  all  communications  should 
in  future  be  addressed. 

Church  Schoolmasters  and  Schoolmistresses' 
Benevolent  Institution. — The  Archbishop  of  Can- 
terbury presided  on  the  28th  May  at  the  annual  meet- 
ing of  the  members  and  friends  of  the  above  Institu- 
tion, held  in  the  grounds  of  Lambeth  Palace,  the 
library,  in  which  the  meeting  was  to  have  taken  place, 
being  insufficient  to  accommodate  the  large  number 
who  attended.  The  annual  sermon  which  is  preached 
on  behalf  of  the  society  was  delivered  at  a  special 
service  held  previous  to  the  meeting,  at  St  Mary's 
Church,  by  the  Rev.  Canon  Fleming,  B.D.,  Chaplain 
to  the  Lord  Mayor.  The  objects  of  this  Institution 
are,  in  the  first  place,  to  afford  relief  to  teachers  of 
public  elementary  schools,  together  with  assistance  to 
their  widows  and  orphans  in  times  of  temporary  dis- 
tress ;  to  provide  small  annuities  for  aged  and  afflicted 
teachers  permanently  disabled  from  following  their 
vocation  and  having  no  sufficient  resource ;  and  to 
assist  in  the  education  and  maintenance  of  teachers' 
orphans  until  fourteen  years  of  age.  Upwards  of 
^^7,500  has  been  granted  in  the  relief  of  numerous 
cases  of  temporary  distress  among  teachers  and  their 
families.  One  hundred  and  eighty-two  disabled 
teachers  have  been  elected  to  annuities,  in  which  over 
;^i  1,000  has  been  paid,  and  to  secure  the  continuance 
of  which  ;^i  2,000  has  been  invested  in  approved 
securities.  One  hundred  and  six  teachers'  orphans 
have  also  been  elected  to  continuous  home  allowances 
until  attaining  the  age  of  fourteen  years,  and  twenty 
more  are  to  be  added  shortly.  His  Grace  the  Arch- 
bishop of  Canterbury,  in  opening  the  proceedings, 
paid  a  high  tribute  to  the  work  of  the  teachers,  and 
adverted  to  the  importance  of  the  work  in  which  they 
were  engaged  After  speeches  by  the  Rt  Hon.  W.  H. 
Smith,  M.P.,  Rev.  Canon  Cover,  and  others,  the  meet- 
ing terminated. 

The  Tonic  Sol-Fa  College. — The  annual  meet- 
ing in  connection  with  this  institution  was  held  on  the 
30th  May  at  Exeter  Hall ;  Sir  H.  Cole,  K.CB.,  in  the 
chair.  From  the  report  which  was  submitted  by  the 
Secretary,  it  appears  that  the  College,  which  has  been 
incorporated  six  years,  is  now  nearly  self-sustaining. 
During  the  past  year  10,936  certificates  have  been 
granted,  and  it  is  computed  that  in  the  winter  months 
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200,000  pupils  receive  instruction  in  the  Tonic  Sol-Fa 
method  The  chairman,  in  addressing  the  meeting, 
said  that  the  Tonic  Sol-Fa  system  was  by  far  the  best 
method  for  introducing  music  into  the  United  Kingdom, 
and  he  prophesied  that  it  would  be  used  universally 
in  the  schools  of  the  country,  and  that  its  introduction 
would  be  the  first  step  in  the  national  cultivation  of 
music. 

Scientific  Education. — ^A  memorial  to  Earl  Spen- 
cer, Mr.  Mundella,  and  the  Committee  of  Council  on 
Education,  is  now  in  course  of  signature,  urging  the 
more  systematic  teaching  of  science  in  elementary 
schools.  The  suggestions  are  made  in  prospect  of  the 
fundamental  changes  which  are  contemplated  in  the 
Code.  The  memorialists  urge  that  in  Standards  I., 
IL,  and  III.,  systematic  object-lessons  should  be  given 
which  would  lead  up  to  the  more  scientific  teaching  to 
be  required  in  the  higher  Standards.  The  memorial 
has  been  signed  by  Professor  Max  Miiller,  Dr.  Caldi- 
cott,  Mr.  Eve,  Professor  Meiklejohn,  Professor  Carey 
Foster,  and  many  leading  members  of  various  School 
Boards. 

The  Earl  of  Shaftesbury  on  Ragged  Schools. 
— The  thirty-ninth  annual  meeting  of  Field  Lane 
Refuge  and  Ragged  School,  Clerkenwell,  was  held  on 
June  1 6th,  under  the  presidency  of  the  Earl  of 
Shaftesbury,  K.G.  After  the  reading  of  the  report, 
from  which  it  appeared  that  the  institution  was  in  a 
prosperous  condition,  the  noble  chairman  said  that  in 
Field  Lane  the  Ragged  School  movement  originated, 
and  it  had  taught  the  public  that  it  was  the  only  system 
which  could  reach  the  seething  mass  of  ignorance, 
destitution,,  and  filth  that  existed  in  great  cities.  State- 
aided  education  was  incapable  of  reaching  the  destitute, 
neglected,  and  wandering.  The  Ragged  School  system 
endeavoured  to  supplement,  as  far  as  possible,  the 
deficiency  of  paternal  care,  and  he  would  rather  be  at 
the  head  of  such  a  movement  than  president  of  the 
Royal  Society.  Ragged  Schools,  he  maintained,  had 
greatly  tended  to  the  maintenance  of  order,  decency, 
and  propriety  in  the  metropolis.  Amongst  the  other 
speakers  who  urged  the  claims  of  the  institution  were 
the  Bishop  of  Bedford,  the  Rev.  Gordon  Calthrop,  and 
the  Hon.  A.  F.  Kinnaird 

Thames  Valley  Teachers'  Association. — A 
general  meeting  of  the  members  of  the  above  Asso- 
ciation was  held  at  Earl  Russell's  Schools,  Petersham 
Park,  Richmond,  on  Saturday,  June  nth,  1881.  The 
minutes  of  the  previous  meeting  were  read  and  con- 
firmed A  vote  of  condolence  with  the  widow  and 
family  of  the  late  Mr.  Alfred  Legg,  of  the  Public 
Schools,  Kingston,  was  passed  amid  many  expressions 
of  regret  for  his  early  decease.  Letters  were  read  from 
Lord  George  Hamilton  and  other  M.P.'s  respecting 
the  Registration  Bill,  and  Messrs.  Martin,  Stone, 
Diprose,  and  £.  Wilkes  Smith  gave  an  account  of  the 
Conference  proceedings.  After  the  tea,  to  which 
sixty-eight  sat  down,  J.  R.  Langler,  Esq.,  B.A.,  Presi- 
dent of  the  N.U.E.T.,  delivered  an  able  address  to 
the  teachers  present  on  the  advantages  of  union,  the 
work  of  the  executive,  the  coming  code,  and  the 
necessity  for  a  high  moral  tone  in  the  educator.  On 
the  motion  of  Mr.  Pillinger,  seconded  by  Mr.  Stevens, 
a  hearty  vote  of  thanks  was  accorded  to  Mr.  Langler 
for  his  kindness  in  attending,  and  for  his  able  address. 


The  meeting  then  adjourned  to  the  park  for  cricket, 
etc 

We  are  pleased  to  state  that  Mr.  Thomas  Laurie, 
formerly  of  Stationers*  Hall  Court,  has  removed  to 
more  commodious  premises  at  31,  Paternoster  Row, 
KC. 


The  following  new  publications  will  shortly  be 
issued  by  the  National  Society's  Depository,  Sanctuary, 
Westminster : — How  to  Prepare  Notes  of  Lessons^  by 
W.  Taylor,  Normal  Master,  St.  John's  College,  Batter- 
sea.  Botany  Reading  Books^  Part  I.,  by  Rev.  A. 
Johnson,  St  Olave's  Grammar  School,  Southwark. 
Political  Economy  Reading  Book^  by  R.  H.  Inglis 
Palgrave.  Advanced  History  Reading  Booky  bemg  the 
supplemental  volume  of  the  English  History  Reading 
Books.  Geography  Reading  Books^  Part  IV.  Geo- 
graphy Home  Lesson  Book^  No.  i,  to  accompany  Part 
I.  of  the  Geography  Reading  Books. 

*  • 

Messrs.  Hildesheimer  &  Faulkner,  art  publishers, 
of  41,  Jewin  Street,  E.C.,  announce  that  they  will  open 
early  in  August  an  Exhibition  of  Designs  suitable  for 
Christmas  Cards,  and  offer  the  sum  of  ;;^3,5oo  in 
prizes.  The  exhibition  will  be  held  in  the  Gallery  of 
the  Society  of  British  Artists,  and  the  judges  are 
Messrs.  W.  P.  Frith,  R.A.,  J.  E.  Millais,  R.A.,  and 
Marcus  Stone,  A.R.A- 

♦  « 

Mr.  G.  Saintsbury,  who  is  thoroughly  competent  for 
the  work,  has  undertaken  to  edit  a  new  edition  of  Scott's 
DrydeUy  for  Mr.  Patterson,  of  Edinburgh. 

«  * 

Prof.  J.  P.  Postgate  and  Mr.  C.  A.  Vince,  Fellow  of 
Christ's  College,  Cambridge,  are  engaged  upon  a  much- 
needed  work,  a  Dictionary  of  Latin  Etymology ^  which 
will  embody  in  an  intelligible  form  the  results  of  the 
most  recent  research.  The  book  will  be  issued  by 
Messrs.  Macmillan  and  Co. 

It  is  proposed  to  issue  a  series  of  small  grammars 
of  Oriental  languages,  under  the  editorship  of  Prof 
E.  H.  Palmer.  He  will  himself  compile  the  Arabic, 
Persian,  and  Hindostani  grammars. 

A  handsome  memorial  stone  is  being  erected  in 
Highgate  Cemetery  over  the  grave  of  the  late  Mrs. 
Cross,  better  known  as  *  George  Eliot'  It  is  in  the 
form  of  an  obelisk,  twelve  feet  in  height,  and  has  been 
designed  by  Messrs.  Macdonald,  Field,  &  Co.,  who 
are  executing  the  work  in  Aberdeen  granite.  On  the 
pedestal  is  the  follDwing  inscription  in  gold  letters  : — 

'  Of  thoie  immortal  dead  who  live  again 
In  minds  made  better  by  their  presence.' 

Here  lies  the  body  of 

•GEORGE     ELIOT/ 

MARY  ANN  CROSS. 

Born  22nd  November,  1819 
Died  22nd  December,  18S0. 
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The  French  Academic  des  Sciences  has  passed  a 
resolution  for  the  purpose  of  founding  a  station  for  the 
study  of  zoology  in  the  Eastern  Pyrenees.  The  insti- 
tution is  to  be  in  memory  of  Arago,  the  savant^  who 
was  a  native  of  that  part  of  the  country. 


•  * 


Dr.  E.  A,  Freeman,  the  historian,  who  has  been 
travelling  in  Italy  for  several  months,  will  shortly  start 
on  a  tour  through  the  United  States.  His  health  is 
much  improved,  but  it  is  not  yet  sufficiently  restored 
for  him  to  resume  his  work. 


* 


M.  Henri  Taine's  great  work  upon  the  origines  of 
contemporary  France  consists  of  two  parts.  The  first 
part  was  comprised  in  one  volume,  Lancim  Rtgitne. 
Of  the  second  part,  two  volumes  have  already  appeared, 
E anarchic  and  La  ConquUe  /acobine.  In  his  preface 
to  the  last  named,  M.  Taine  promises  a  fourth  and 
last  volume,  Le  Gouvemement  rtooluHannaire, 


*  * 


Prof.  Jowett's  translation  of  Thucydides  is  about 
to  be  published  by  the  Clarendon  Press.  It  is  con- 
tained in  two  handsome  volumes,  the  first  of  which 
comprises  the  English  text  with  a  marginal  analysis ; 
while  volume  iL  has  the  notes  and  a  long  and  elaborate 
essay  on  inscriptions  of  the  age  of  Thucydides,  and 
some  shorter  d^sertations.  Each  volume  is  supplied 
with  full  and  well-arranged  indices,  and  the  work  is 
dedicated  to  Viscount  Sherbrooke. 


*  « 


Mr.  Edward  Arber  (Hon.  Fellow  of  King's  College, 
and  Assistant  Professor  of  English  Literature  in  Uni- 
versity College,  London),  whose  excellent  reprints  of 
old  texts  are  so  well  known,  has  been  elected  Professor 
of  English  Language  and  Literature  at  the  Mason 
College,  Birmingham. 


*  * 


Messrs.  W.  Swan  Sonnenschein  &  Allen's  an- 
nouncements for  early  issue  include  a  second  edition, 
greatly  revised,  of  Prank  and  Vine's  Elementary  Text- 
Book  of  Botany ;  a  Studenfs  Handbook  of  German 
Literature^  by  E.  Nicholson;  an  addition  to  their 
series  of  Linear  Blackboard  (outline)  Wall-maps,  viz., 
the  Two  Hemispheres,  and  among  others  A  Compari- 
son of  Foreign  Standards  of  Teaching,  with  an  intro- 
duction by  A.  Sonnenschein,  and  dedicated  by  permbsion 
to  the  Rt  Hoa  A.  J.  Mundella,  M.P.,  Vice-President 
of  the  Council  This  last  volume  will  contain  also 
the  standards  just  proposed  by  the  Code  Conference 
Committee. 


♦  * 


Mr.  Arthur  Sidgwick  is  about  to  publish  a  new 
edition  of  the  Agamemnon  of  Aeschylus,  with  notes 
suited  to  boys  in  the  sixth  form,  and  undergraduates 
at  the  universities. 


*  « 


The  Council  of  the  Society  of  Arts  nave  lately  set 
up  six  new  memorial  tablets  on  houses  in  London  in 
which  great  men  have  lived  in  times  past.  The  six  thus 
commemorated  are  Peter  the  Great,  who  stayed  a 


short  time  in  Buckingham  Street,  Strand;  Sir  R. 
Walpole,  in  Arlington  Street ;  Sheridan,  at  14,  Saville 
Row ;  Barry  the  artist,  in  Castle  Street,  Oxford  Street ; 
Newton,  in  St  Martin's  Street,  Leicester  Square ;  and 
Hogarth,  at  Archbishop  Tennison's  School 


• 


Mr.  William  Poole,  of  12 a,  Paternoster  Row,  will 
shortly  issue  a  new  volume  of  poems  from  the  pen  of 
Joseph  S.  Fletcher,  which  will  be  entitled  .S^^  after 
Sunset, 


As  we  go  to  press  we  are  pleased  to  hear  that  upon 
the  occasion  of  the  Annual  Pic-nic  of  the  Westminster 
Wesleyan  Training  College,  on  June  25th,  a  banquet  is 
to  be  given  to  Mr.  Langler,  President  of  the  N.U.KT. 
We  hope  in  our  next  issue  to  give  a  full  account  of  the 
proceedings. 


Manuals  on  Education  and  Pedagogy. — ^The 
following  list  of  manuals  on  education  and  pedagogy, 
from  the  catalogue  of  Mr.  Thomas  Laurie,  of  31, 
Paternoster  Row,  is  the  most  complete  we  ever  remem< 
ber  having  met  with.  We  have  not  space  to  copy  the 
prices,  sizes,  etc.,  of  each  work  as  given  on  the  list : 
Fnglish  Pedagogy:  Education,  the  School  and  the 
Teacher  in  English  Literature.  American  Pedagogy  : 
Education,  the  School  and  the  Teacher  in  American 
Literature.  German  Pedagogy :  Education,  the 
School  and  the  Teacher  in  German  Literature  Edu- 
cational Biography — Memoirs  of  Teachers  and  Educa- 
tors— VoL  I.,  The  United  States.  German  Educational 
Reformers,  being  Memoirs  of  Eminent  Teachers,  and 
Educators.  National  Education  in  the  German  States 
— Systems,  Institutions,  and  Statistics  of  Public 
Instruction.  Object  Teaching  and  Method  for 
Primary  Schools.  Studies  and  Conduct,  being 
Letters,  Essays,  and  Thoughts  of  Eminent  Men. 
Pestalozzi  and  Pestalozzianism,  being  the  Life, 
Educational  Principles,  and  Methods.  Technical 
Education — Systems,  Institutions,  and  Statistics  of 
Scientific  Instruction  applied  to  National  Industries. 
Educational  Aphorisms  and  Suggestions,  Ancient 
and  Modem.  Military  Systems  and  Education. 
Report  on  the  Schools  in  the  United  States. 
Cyclopaedia  of  Education  by  Kiddle  and  Schem. 
Quick's  Essays  on  Educational  Reformers.  Abbott's 
Teacher.  Stanley's  Life  of  Arnold,  Two  Vols. 
Donaldson's  Lectures  on  Education.  Fearon's  School 
Inspection.  Leitch's  Practical  Educationists.  Calder- 
wood  on  Teaching.  Gill's  Systems  of  EducaticHL 
Locke  on  Education.  Rousseau's  Emile.  Paroz : 
Historie  de  Pddagogie.  Reminiscences  of  Froebel,  by 
Biilow.  Currie's  Principles  and  Practice  of  Education. 
Aschem's  Scholemaster.  Tate's  Philosophy  of  Educa- 
tion. Latham  on  the  Action  of  Examinations.  Mill's 
Lecture  at  St  Andrew's  University.  Rollin's  Method 
of  Education,  Four  Vols.  Stowe's  Training  System. 
Thompson's  Day-Dreams  of  a  Schoolmaster.  Thring  : 
Education  and  School.  Wiese's  Letters  on  English 
Education.  Robinson's  Manual  of  Method.  Report 
of  Committee  of  Council  on  Education  in  England. 
Johonnot's  Principles  and  Practice  of  Teaching. 
Laurie's  Primary  Education.  Fitch's  Lectures  on 
Education. 
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Matriculation  C^emidtrsf. 

{Continued  from  pa^  85.) 

BY  E.    W.    V.    VOLCKXSOM, 
Lecturer  on  ChetniOry  at  St  Gregorys  College^  Downside,  Bath, 

24.  Give  the  atomic  weights  of  oxygen,  chlorine, 
iodine,  hydrogen,  nitrogen,  and  carbon,  according  to 
the  hydrogen  and  oxygen  scales.    July^  1858. 


Hydrogen  Scale. 

Oxygen  Scale. 

Oxygen, 

16 

100 

Chlorine, 

ZS'S 

442-65 

Iodine, 

127 

1579-5 

Hydrogen, 

I 

12-48 

Nitrogen, 

14 

177-04 

Carbon, 

12 

75'4 

25.  Explain  what  is  meant  by  the  term  molecular 
weight.  One  molecule  of  ammonia,  consisting  of  one 
atom  of  nitrogen  and  three  atoms  of  nitrogen,  what 
is  the  molecular  weight  of  ammonia  ?   June^  1872. 

By  molecular  weight  is  meant  the  sum  of  the 
atomic  weights  of  the  elements  of  a  molecule. 
The  molecular  weight  of  ammonia  is  14  +  3  =  17. 


26.  Give  the  molecular  weights  of  common  salt, 
iodide  of  potassium,  carbonic  add,  and  nitrate  of 
silver.  (The  following  atomic  weights  may  be 
adopted  :  — Chlorine,  35*5;  sodium,  23;  iodine,  127; 
potassium,  39 ;  carbon,  12 ;  oxygen,  16 ;  nitrogen,  14 ; 
silver,  108.)    /an.  1865. 

Common  salt,  NaCl,has  for  molecular  weight  58-5 
Iodide  of  potassium,  KI,  „  „  166 


Carbonic  acid,'  CO 

Nitrate  of  silver,         AgNO 


2» 


3 


99 


)9 


99 


44 
170 


27.  Explain,  with  reference  to  examples,  the  mean- 
ing of  the  term  chemical  equivalent.    Jufyy  1844. 

Chemical  equivalent  is  a  definite  weight  of  an  ele- 
ment capable  of  replacing  a  definite  weight  of  another 
element.  Since  35*5  parts  by  weight  of  chlorine 
combine  with  i  part  by  weight  of  hydrogen  to  form 
hydric  chloride,  35*5  parts  by  weight  of  chlorine  are 
said  to  be  equivalent  to  i  part  by  weight  of  hydrogen. 
Also,  since  2  parts  by  weight  of  hydrogen  combine 
with  16  parts  by  weight  of  oxygen  to  form  water,  8 
parts  by  weight  of  oxygen  are  said  to  be  equivalent 
to  I  part  by  weight  of  hydrogen.  So  also,  as  35-5 
parts  by  weight  of  chlorine  are  equivalent  to  i  part 
by  weight  of  hydrogen,  they  are  by  deduction  equi- 
valent to  8  parts  by  weight  of  oxygen. 


28.  Explain  what  is  meant  by  combining  propor- 
tions, equivalents,*  or  atomic  numbers.    July,  1849. 


•  The  term  eouivaletU  was  formerly  used  as  synonymous  with 
'atomic  weight  ;  but  at  present  the  term  is  scarcely  used, 
and  in  its  present  meaning  it  signifies  the  atomic  weight  divided 
by  the  atomicity. 


The  examiner  takes  these  three  expressions  as 
synonymous.  They  refer  to  the  proportions,  or  the 
multiples  of  them,  in  which  all  the  bodies  combine 
among  themselves.  For  example,  the  atomic  weight 
of  hydrogen  is  i,  that  of  oxygen  16,  that  of 
nitrogen  14,  that  of  potassium  39 :  therefore,  when 
these  bodies  form  compounds  among  themselves,  they 
will  always  do  so  in  some  simple  multiples  of  i,  16, 

149  39- 


29.  What  is  the  composition  of  the  following 
substances: — ^Air,  water,  silica,  marble,  ammonia, 
marsh  gas,  and  black  lead  or  plumbago  ? 

Give  the  names  of  the  substances  represented  by 
the  following  formulae :— CO,  NO,  SOg,  NgOj,  PH3 
and  NH^Cl.    Jan,  1879. 

Air,  a  mixture  chiefly  of  oxygen,  nitrogen,  and 
carbonic  acid. 

Water  (HgO),  a  compound  of  oxygen  and  hydrogen. 

Silica  (SiOs))  a  compound  of  silicon  and  oxygen. 

Marble  (CaCOg),  a  compound  of  calcium,  carbon, 
and  oxygen. 

Ammonia  (NHg),  a  compound  of  nitrogen  and 
hydrogen. 

Marsh  gas  (CHJ,  a  compound  of  carbon  and 
hydrogen. 

Black  lead  or  plumbago  is  an  allotropic  modifica- 
tion of  carbon. 

The  name  of  CO  is  carbonic  oxide,  or  oxide  of 

carbon. 

NO  is  nitric  oxide,  (N2O2). 

SO2  is  sulphuric  dioxide,  or  sulphur- 
ous anhydride. 

N2O3  is  nitric  trioxide,  or  nitrous 
anhydride. 

PHg  is  hydric  phosphide,  or  phos- 
phuretted  hydrogen. 

NH4CI  is  ammonic  chloride. 


99 


99 


99 


99 


99 


30.  Write  the  names  of  the  following  compounds  : — 
CO,  CO2,  N2O,  N2O3,  N2O5,  CH^,  CgH^,  SO2,  SO3, 
and  HgS.    Jan.  i88i. 

The  name  of  CO  is  carbonic  oxide. 

CO2  is  carbonic  dioxide,  or  carbonic 

acid. 
N2O  is  nitrous  oxide  (laughing  gas). 
NjOg  is  nitric   trioxide,   or    nitrous 

anhydride. 
N2O5  is  nitric   pentoxide,   or  nitric 

anhydride. 
CH4  is  light  carburetted    hydrogen 

(methyl  hydride  or  marsh  gas). 
C0H4  is  heavy  carburetted  hydrogen 

"(ethylene,  or  defiant  gas). 

502  is  sulphuric  dioxide,  or  sulphur- 
ous anhydride. 

503  is  sulphuric  trioxide,  or  sulphuric 
anhydride. 

HgS  is  hydric  sulphide,  or  sulphur- 
etted hydrogen. 

(To  be  continued.) 


99 


99 


99 


99 


99 


99 


99 


99 


99 
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CANDIDATES. 

Three  hours  and  a  half  allowed. 
Arithmetic. 

MALES. 

1.  If  half  a  dozen  herrings  are  sold  for  3  jd.,  what  should  be 
paid  for  27,  and  what  for  99  herrings  ? 

2.  What  b  the  cost  of  2  tons  2  cwt.  i  qr.  7  lbs.  at  £^  14s.  4d. 
per  cwt.  ? 

3.  If  ;£'il  4s.  2jd.  be  paid  for  5  cwt.  3  qrs.  14  lbs.,  what  is 
that  per  quarter? 

4.  Find  the  value  of  104  Cheshire  cheeses,  each  weighing 
lbs.  at  6jd.  per  lb. 

FEMALES. 

I.  Make  out  the  following  bill : — 

X. 

of  Berlin  wool  at  5 


6 

4 

ij 
16 


ozs. 
doz. 
yds. 
doz. 
pairs 


If 

»> 
if 


hooks 
flannel 
collars 
cu£Ei 


d. 

6    per  lb. 
o    per  gross. 
2*  per  yd. 
^\  each. 


15  pairs  „  socks 


7    paus 

I3i  yds- 
6x  doz. 

127  yds. 


9* 
II 

If 


gloves 
ribbon 
collars 
calico 


II  3 

11  I 

II  o       _ 

,,9    6   per  doz.  pairs. 

If  9    4        if        f> 
,,2  iii  per  pair. 

„  I  II    per  yd. 

,,  o    8^  each. 

„o  11}  per  yd. 


2.  Find  the  valne  of  10,445  at  £1  17s.  8|d.  each. 

3.  29  tons  6  cwt.  3  qrs.  19  lbs.  at  jf  11  13s.  4d.  per  ton. 

4.  485  tons  of  coal  were  purchased  at  15s.  9}d.  per  ton  ;  in 
transit  they  were  injured  so  much  that  they  were  worth  only 
los.  6d.  per  ton.  :  fmd  by  Practice  the  loss  incurred. 


Grammar. 


I. 


'  And  in  the  nights  of  winter. 

When  the  cold  north  winds  blow. 
And  the  long  howling  of  the  wolves 

Is  heard  amidst  the  snow ; 
When  round  the  lonely  cottage 
Roars  loud  the  tempest's  din, 
And  the  good  logs  of  Algidus 
Roar  louder  yet  within.'— Macaulay. 
(a)  Point  out  and  parse  all  the  verbs,  adjectives,  and  adverbs 
in  the  above. 

2.  Mention  some  nouns  that  are  used  only  in  the  singular, 
and  some  that  are  used  only  in  the  plural,  and  account  for  this 
limitation  in  each  instance. 

Geography. 

1.  Describe  a  trip  from  London  Bridge  to  Ramsgate  and 
back  again,  keeping  to  the  south  side  of  the  river  in  going,  and 
crossing  over  to  the  north  side  in  returning. 

2.  Describe  the  physical  features  of  Northumberland,  dis- 
tinguishing carefully  the  different  parts  of  the  county.  If  you 
can,  draw  a  map. 

3.  Name  the  University  towns  of  Great  Britain  and  Ireland, 
and  say  what  you  know  about  each. 

Composition. 
Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Offspring, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  Was 
n  of  your  husband  in  Margaret's  battle  at  St,  Albans  slain?* 

Music. 
A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Write,  over  each  of  the  following  notes,  its  pitch  name  (C, 
D,  Do,  Re,  or  other),  and  under  each  its  duration  name  (crot- 
chet, quaver,  or  other)  : — 


|=d 


22: 


I 


I 


:tf: 


i 


m 


2,  Follow  each  of  these  notes  by  its  corresponding  rest  :- 


fe: 


lEs: 


^-.^- 


I 


=?=z: 


3.  How  many  tones  and  semitones  axe  found  in  a  major  scale, 
and  what  places  therein  do  the  latter  occupy  ? 


ANSWERS.^CANDIDA  TES, 
Arithmetic. 

MALES. 

(a)  6  :  27  ::  3id. :  Ans. 

3l<i-  X  V  =  IS.  3|d.  (ist  Ans.) 

(b)  6  :  99  ::  3id. :  Ans. 

3|d.  X  Y  =  4s.  9]d.  (2nd  Ans.) 

I  X.    d, 

8  14    4 

6 


7^=} 


52    6 

0 
7 

of  I  cwt. 
of  I  qr. 

366    2 

2    3 
10 

0 

.2. 

;f  368  16 

Si 

price  of  42  cwt. 
I  qr. 
7  lbs. 


tt 


If 


=  price  of  42  cwt  I  qr.  7  lbs. 


5  cwt.  3  qrs.  14  lbs.  ==  23J  qrs. 

£\\    4s.    2id.  -f  23i  s=  9s.  6id. 

£    J.    d. 
II     4    2j 


47)22    8    5i/9S.  6Jd. 


448 
423 

12 

30s 
282 

23 

4 

94 
94 


104  X   i8i  =  1898  lbs.  at  6id.  per  lb. 

i898d. 
^ 

4)5694 


1423* 
1 1388 

12)12811^ 
2,0)106  7s.  7id. 
;f  53  78.  7i<i.  Ans. 


I. 


FEMALES. 

X. 

d. 

6    oz.  Berlin  wool  at  5 

6   per  lb. 

4   doz.  hooks 

at  3 

0    per  gross 

11^  yds.  flannel 

at  I 

2  J  per  yd. 

\\  doz.  collars 

at  0 

71  each 

16    pairs  cuflfs 

at  9 

6    per  doz.  pairs 

15    pairs  sodcs 

at  9 

4         f)  .    f» 

7    pairs  gloves 

at  2 

Iff  per  pair 

I3i  yd^  ribbon 

at  I 

1 1    per  yd. 

6^  doz.  collars 

at  0 

8Aeach 

127  yds.  calico 

at  0 

Hi  per  yd. 

I    s. 

d. 

BB    0         2 

oj 

t=    0          I 

0 

=    0      13 

loj 

=    011 

3 

=s  0  12 

8 

»0  11 

8 

=  10 

a 

=  1    5 

=  2   13 

li 

=  5  19 

oi 

£13  10 

10 

July,  i88 

I] 

2. 

£ 

/. 

</. 

I0445 

0 

0 

I08.»^Of;fl 

5s.  =1  of  los. 

5222 

10 

0 

261 1 

5 

0 

2S.=    of  lOS. 

1044 

10 

0 

6d.=;  :of2s. 

261 

2 

6 

2d.— |of6d. 

87 

0 

10 

id.  ==4  of  2d. 

10 

17 

7i 
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price  of  10445  ^^£^» 

IDS. 

5s. 

2S. 

6d. 
2d. 

id. 


If 
>» 
>• 

9f 

91 
l» 


>f 
»l 
f» 
ft 
f  * 
fl 


£  10682    5  lij  =  price  of  10445  at;ti  17s.  8Jd. 

£   ■r-    <'• 
II  13    4x1 

4 


46  13    4 

7 

326  13    4 
II   13    4 

5  cwts.  =  i  of  I  ton 

1  cwt.   =s  {  of  5  cwt. 

2  qrs.     sa  i  of  I  cwt. 
I  or.      S3  1   of  2  qrs. 

14  lbs.     B  t  of  I  qr. 
4  lb.       =s  i   of  I  qr. 
I  lb.       »  i  of  4  lbs. 

338    6    8=  price  of  29  tons 
2  18    4    »       „        5  cwt. 
II    8    »       „        I  cwt. 
5  10    =       „        2  qrs. 
2  II    »        „         I  dr. 

I     5i=        .»       Hits. 
5    =»        „        4  lbs. 
ij  =        „         I  lb. 

£ 

342    7    4I  =3  price  of  29  tons 

5s.  =  i  of  £i 
3d.  s  ^  of  5s. 
id.=  i  of  3d. 


Loss  on  I  ton  »  (15s.  9jd.  —  los.  6d.)  =s  5s.  3^. 

485  at  5s.  3id. 

£     S'    d. 
485    o    o 

121    50a  loss  on  485  tons  at  5s. 

6    I    3    «        ff  ff  3d- 

I    o    2j «        „  „  Jd. 


1 28    6    5  i  s  loss  on  485  tons  at  5s.  3  Jd.  per  ton. 


Grammar. 


I.  (a)  when — relative  adverb  modifying  the  verb  blrM, 
co/ti—$id},  of  quality  qual.  linnds, 
north— iA}.  01  distinction  pointing  out  ivinds, 
blew — intrans.    verb,   strong    conj.  {bloiif,  blew^  blanvjt)^ 
indie,  mood,  pres.  indef.    tense,    3rd    pers.    plur. 
agr.  with  subj.  winds, 
/iTif^— adj.  qual.  howling, 

is  heard — trans,  verb,  pass,   voice,    weak   conj.    indie, 
mood,  pres.  indef.  tense,  3rd  pers.  sing.  agr.  with 
howling, 
when — rel.  adv.  mod.  roars, 
lonely — ^adj.  qual.  cottage. 
riMzrj— intrans.  verb,  weak  conj.  indie,  mood,  pres.  indef. 

tense,  3rd  pers.  sing.  agr.  with  subj.  din, 
lond^^A].  used  as  adverb  modif.  roars, 
good-^adj.  qual.  logs. 
roar — intrans.  verb,  weak  conj.  indie,  mood,  pres.  indef. 

tense  3rd  pers.  plur.  agr.  with  subj.  logs. 
louder — adv.  (in  adj.  form)  comp.  dcg.  modif  roar, 
yet — adv.  of  degree  modif.  louder, 
within — adv.  of  place  modif.  roar. 
2.  (i)  Some  nouns,  from  the  nature  of  their  signification,  are 
used  only  in  the  singular,  and  these  are  names  of  materials,  as 
wine,  water,   silver;    abstract  nouns  (qualities),   as.   courage, 
whiteness,  wit.     When  these  words  do  occur  in  the  plural  they 
more  or  less  differ  from  the  sense  in  which  they  are  used  in  the 
singular. 

(2)  Other  nonns,  from  having  a  kind  of  plural  meaning  about 
them,  are  found  only  in  the  plural,  as  belloivs,  trousers,  measles, 
nuptials. 

Geography. 

I.  On  leaving  London  Bridge  we  may  remark  that  the  city  is 
the  largest  and  richest  in  the  world.  Continuing  along  the 
south  bank  of  the  Thames,  we  pass  Grecttwich,  with  its  hospital 
and  observatory,  Woolwich,  with  its  naval  arsenal,  Gravescnd, 
with  its  numerous  visitors,  and  come  to  Sheerness,  where  there 
is  a  strong  fort,  built  after  the  attack  of  the  Dutch  (1667). 
Sailing  eastward,  we  pass  IVhitstable,  Heme  Bay,  Margate,  a 
feshionable   watering-place,    round   N,  Foreland,  and   reach 


Ramsgale,  The  last  two  towns  are  situated  in  Thatut,  which 
in  the  time  of  the  Romans  was  a  complete  island,  formed  by 
two  branches  of  the  Stour.  Returning,  we  pass,  on  the  north 
side  of  the  Thames,  Shoeburyness,  with  its  great  guns,  Southend^ 
and  Tilbury,  famous  for  its  fort  in  the  days  of  Queen  Elizabeth. 

2.  The  western  part  of  Northumberland  is  occupied  by  the 
great  mountain  ranges  of  the  Cheviot  Hills  and  the  Pennine 
chain.  The  county  is  chiefly  composed  of  the  long  sloping 
moors  by  which  these  hills  descend  to  the  sea.  There  are  only 
two  rivers  of  any  importance,  the  Thveed,  with  its  tributary  the 
Till,  in  the  north ;  and  the  Tyne,  with  its  branch  the  Derwent, 
marks  the  southern  boundary.  A  ^eat  coal-field  lies  along  the 
banks  of  the  Tyne.  The  eastern  side  of  the  county  is  washed 
by  the  North  Sea,  which  supplies  a  ready  transport  for  the  coal. 

3.  The  University  towns  in  England,  9xt^  Oxford,  on  the 
Thames ;  Cambridge,  on  the  Cam ;  London ;  Durham,  noted 
for  its  Cathedral;  and  Manchester,  famous  for  cotton  manu- 
factures. 

In  Scotland,  Edinburgh,  famous  for  its  beauty;  Gkugoto, 
commercial  capital  of  Scotland;  Aberdeen,  the  'granite  city;' 
and  St.  Andre7i/s,  famous  for  links  and  golfing. 

In  Ireland,  Dublin,  capital.  Belfast,  Cork,  and  Galway 
Colleges  combine  to  form  the  Queen's  University. 


fes^ 


Music. 
B 


Quaver  Setnibreve 


1^^^ 


■^ 


I 


Miaim 


Semiquaver       Crotchet 


W: 


:6t 


—z^  — 


1^=^ 


It 


JOl 


m 


Five  tones  and  two  semitones,  the  latter  being  found  between 
the  third  and  fourth,  and  seventh  and  eighth  notes. 


FIRST  YEAR. 
Pupil  TeacliezB  at  end  of  First  Year* 

Three  hours  and  a  half  allowed. 
Arithmetic. 

MALES. 

1.  What  is  the  value  in  £  s,  d,  of  '4952  of  3  half-crowns 
multiplied  by  12*3932  ? 

2.  Divide  7  miles  4  furlongs  28  poles  2  yardi  0}  inch  by  27f , 
and  prove  result  by  multiplication. 

3.  A  bankrupt  is  able  to  pay  f  of  f  of  his  debts  to  his  credi- 
tors. One  of  these.  A,  receives  j^i224,  and  another,  B,  receives 
£Z9^^^     What  sum  did  the  bankrupt  owe  to  A,  and  what  to  B  ? 

4.  If  3  oz.  of  gold  be  worth  ;f  12*0297,  what  is  the  value  of 
ft  nugget  weighing  1*68;^  lbs.  ? 

FEMALES. 

1.  A  house  worth  ;fii25  is  insured  for  three  quarters  of  its 
value,  at  £2  5s.  per  £100 ;  how  much  is  the  annual  premium  ? 

2.  If  I  can  walk  5  miles  in  one  and  a  half  hours,  how  long 
will  it  take  me  to  walk  1320  yards  ? 

3.  If  the  fourpenny  loaf  weighs  14  oz.  when  wheat  is  63  shil- 
lings a  quarter,  what  should  be  the  weight  of  the  sixpenny  loal 
when  wheat  is  84  shillings  a  quarter  ? 

4.  If  100  men  working  10  hours  a  day  can  dig  a  trench  16  ft. 
wide,  8  feet  deep,  and  40  yards  long,  how  many  men  in  the 
same  time,  working  8  hours  a  day,  can  dig  a  trench  17  fl.  wide^ 
3  yards  deep,  and  30  yards  long  ? 

Grammar. 

1.  Between  what  different  kinds  of  words  does  the  prepo- 
sition express  the  relation  ?    Give  examples. 

2.  Give  the  possessive  cases  of  the  pronouns  Thou,  He,  She, 
It,  Who,  They, 

3.  Point  out  and  parse  the  pronouns  in  the  following  pas- 
sages : — 

'  He  that  hides  a  dark  soul  and  foul  thoughts, 
Benighted  walks  beneath  the  mid-day  sun  ; 
Himself  is  his  own  dungeon.' — Milton. 
'  And  one  spake  on  thb  manner,  and  another  spake  on  that 
manner.    Then  arose  Coifi  and  said:  Tell  us,  O  King,  what 
this  new  law  is.' 


236 


THE  PRACTICAL    TEACHER. 


[July,  1881. 


Geography. 

Answer  two  questions, 

I.  Where  are  the  counties  of  Caithness,  Renfrew,  and 
Peebles  ?    Sty  what  yon  know  about  each  of  them. 

3.  Draw  a  map  to  show  the  course  of  a  traveller  from  Genera 
to  Marseilles,  and  then  along  the  coast  to  Gibraltar. 

3.  Describe  the  physical  features  of  Belgium,  its  rivers,  chief 
towns,  and  industrial  occupations. 

History. 

I,  Give  the  dates  of  Egbert,  Alfred,  Canute,  and  Harold  II. 

a.  Write  out  a  list  of  our  sovereigns  from  William  II.  to  John, 
with  dates. 

3.  What  kings  filled  the  English  throne  at  the  beginning  of 
the  eighteenth  and  at  the  beginning  of  the  nineteenth  centuries? 
Make  a  list  of  the  sovereigns  who  reigned  between  ihem,  and 
khow  their  relatiunsbip. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Offspring, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  IVcu 
ttot  your  husband  in  Margaret's  battle  at  St,  A /bans  slain  ? 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Music. 

A  quarter  of  an  A^ur  a/lowed/or  this  paper. 

f .  Write  in  a  the  scale  of  F  (/vi),  and  in  h  the  scale  of  G  ^Sol)* 
placing  a  sharp  or  a  flat  before  each  note  requiring  one.  Mark 
the  places  of  the  semitones. 

■  h 


i 


0^ 


H! 


2.  Place  its  third  over  (<i),  its  fifth  over  {h\  its  fourth  over  (j:\ 
its  second  over  (^),  and  its  seventh  over  {e). 


=^IE^^oi^^Si 


•: — c= 


.n:=:zr 


P^H 


How  many  quavers  are  equal  (in  length)  to  one  semibreve  ? 

How  many  crotchets  are  equal  (in  length)  to  one  dotted 
minim  ? 

How  many  crotchets  are  equal  (in  length)  to  one  dotted 
semibreve? 

ANSWERS.— FIRST  YEAR. 
Arithmetic. 

MALES. 

J.    This  sum  may  be  arranged  thus  : — 

7*5s.  X  '4952  X  12*3932  =  ;f2  6s.  o-34d. 

•4952 
7 '5 


24760 
34664 

371400 
"•3932 

7428 
1 1 142 

33426 
1 1 142 
7428 

3714 

46x>283448s. 
12 

o"340»376 1. 


2. 


mis.  fur.  po. 
27*  \7   4   28 

yds.  It 
2   0 

in.  fur.  po.  yds.  ft.  in. 
t^(  2     8  0  2  I  An 

9  V 

248   68   2    15 

8 

li   0 

8 

546 
49« 

« 

SO 
40 

2015 
1984 

3t 
54 

i5i 

I56i 

17a 

3 

496 

20 

12 

248 
248 

Proof. 

mis.  fur. 
0   2 

po.  yds. 
8   0 

ft.  in. 

2    I  X  1 

3 

0   6 

24   2 

0   3 
9 

7   3 

I 

19   It 
8   5 

2   3  =  27  times 
0   9S  =   f  .. 

35 


7       4      28       2       o       o|  =  27S    „ 

1  of  -   =   —  =    fraction  paid  to  each. 
5        7        35 
68 
£;^^X4  X  35 


-  of  /•1224  = 


/X 


=  if  2380  sum  owed  to  A. 
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\.  302.  :  I '685  lbs.  ::  ^12*629^ 

loi    X    12 


\ 


II       11 


B. 


or  3  oz.  : 


60 


oz.  ::  ;f i2rJi 
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jr-rr:     X    -p     xi  =  £8l 


m 


FEMALES. 


1.  3  of  ;flI2S    =    C%\Z   15s. 

;f  100  :  ji843  15s.  ::  45s. 
4$s.    X    1687$  ^  45    X    '35  ^  6075^ 
2000  16 

=  f  18  19s.  8|d.    Ans. 

2.  8800  yds.  :  1320  yds.  ::  90  min. 
90  min.   X    1320        9x3 


16 


88co 

3.        4d.  :  6d.  ::  14  ozs. 
84s.  :  63s. 


min.  =  13J  min.    Ans. 


14  oz.    X   63   X   6        6^  - 

-        ^.         ^ =r  -  ■    =   15  oz.  12  dri 

b4    X   4  4  ^ 


Ans. 
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100  men. 


4.  8  hrs.  :  10  hrs.   : 

16  ft.     :  17  ft. 
8  ft.     :    9  ft 
40  yds.  :  30  ydi. 

100  men   x   30  x   9   x    17   x    10 


57.^75 


=   ii2v^iV  men. 


40  X   8   X    16  X   8  512 

The  VVv=P^^  of  the  work  that  a  man  can  do. 

Grammar. 

1.  The  prepositioxi  expresses  the  relation  between  a  noun  (or 
prononn)  and  a  noun,  as  Queen  of  England ;  between  a  noun 
and  an  aidjective,  as  ignorctnt  of  fate  ;  and  between  a  noun  and 
a  verb^  as  Wellington  conquered  at  Waterloo, 

2.  Nominative.  Possessive, 

Thou  thine  (thy) 

He  his 

She  hers  (her) 

It  its 

Who  whose 

They  theirs  (their\ 

3.  /^— 3rd  pers.  pron.,  masculine,  sing,  nom.,  suly.  ofioaiks, 
Ma/~«imple  rel.  pron.  mas.  agreemg  with  he,  3rd  pers. 

sing.  nom.  subj.  of  hides, 

hifftself—com'p.  pers.  pron.  (emphatic  for  he  himself)  3rd 
pers.  sing.  nom.  subj.  of  is, 

his  atvn—ciOKSi'p.  pronominal  adj.  qual.  duttffcon. 

<>/«ir— indef.  pron.  3rd  per.  sing.  com.  gen    nom.  subj.  of 
spake, 

anclher—mditi,  pron.  3rd  pers.  sing.  com.  gen.  nom.  subj. 
oi  spake, 

us — 1st  pers.  pron.  c6m.  gen-  plural,  dative  case  (fo  under- 
stood). 

7c/^a/— interrogative  (indirect)  pron.  sing.  neu.  nom.  subj. 
of  t>.     . 

Geography. 

I,  Caithness. — A  county  in  the  north  of  Scotland,  bounded 
by  the  ocean  on  the  north  and  south-east,  and  by  Sutherland 
on  the  south-west,  from  which  county  it  is  separated  by  the 
Morven  Hills  and  the  Ord  of  Caithness.  The  bulk  of  the 
county  is  made  up  of  moorlands  surrounded  by  rugged  sea- 
beaten  rocks.  The  shire  consists  throughout  its  whole  extent 
of  Old  Red  Sandstone. 

Renjrew. — This  county  lies  on  the  south  bank  of  the  estuary 
of  the  Clyde,  opposite  to  Dumbarton.  It  is  separated  from 
Ayrshire  by  a  low  ridge  of  rocks,  and  stretches  eastward  to  the 
borders  of  Lanarkshire.  It  is  the  most  thickly-peopled  district 
in  Scotland,  owing  to  its  geographical  position.  Its  eastern 
portion  lies  within  the  coal-measures,  and  its  western  lies  along 
the  estuary  of  the  Clyde,  and  Includes  the  great  ship-building 
yards  which  have  made  the  river  famous. 

Peebles, — ^This  county  forms  the  upper  basin  of  the  Tweed. 
It  is  separated  from  Dumfries  by  Hart  Fell,  and  by  the  Pent- 
land  Hills  it  is  cut  off  from  Midlothian.  It  touches  Lanark- 
shire on  the  west,  and  Selkirk  on  the  east.  The  shire  consists 
of  moorland  and  narrow  mountain  glens  fitted  only  for  sheep 
pasture. 

3.  Belgium. — Physical  Features. — Belgium  belongs  to  the 
great  European  plain.  The  ground  in  the  eastern  parts  is  hilly, 
and  contains  portions  of  the  Ardennes,  In  the  northern  ^  pro- 
vinces the  land  is  so  low  that  it  has  to  be  protected  from  inun- 
dation by  dykes,  and  on  the  west  the  sea  is  warded  off  by  sand 
hills  or  downs,  which  are  in  some  places  covered  with  pine  trees. 

The  Rivers  of  Belgium  are  the  Meusc  and  the  Scheldt ,  which, 
with  their  tributaries,  form  a  most  abundant  water  communi- 
cation.    Canals  also  supply  an  important  means  of  transit. 

Chief  To7cms. — Brussels,  a  handsome  city ;  several  beautiful 
cathedrals;  Waterloo  10  miles  to  Ihe  south.  Antwerp,  great 
emporium  of  Belgian  commerce  ;  beautiful  Gothic  cathedral, 
much  admired.  A'echlin,  one  of  the  chief  seats  of  Belgian 
manufactures.  Ghent,  chief  seat  of  cotton  mmufactures  of 
Belgium,  and  a  city  of  many  historical  associations.  Bruges, 
noted  for  manufactures  and  its  history.  Ostend  is  the  chief  port 
of  communication  with  England. 

IndustricU  Pursuits. — The  greater  part  of  Belgium  is  not 
naturally  fertile,  but  the  industry  of  the  people  has  rendered  the 
soil  h"ghly  productive.  Spade-husbandry  is  extensively  em- 
ployed, and  great  attention  is  paid  to  the  rotation  of  crops. 
Flax,  hemp,  and  tobacco  are  grown,  and  cows  in  great  numbers 
are  kept  in  the  western  part  of  Flanders.  A  high  value  is  also 
set  on  Flemish  horses.  The  principal  manufactures  are  lace, 
and  linen.  Liege  is  the  centre  of  the  iron  manufacture,  the  prin- 
cipal iron-works  being  situated  along  the  banks  of  the  Meuse. 
Namur  is  noted  for  its  fine  cutlery. 


History. 

A.r>. 

I.  Egbert  began  to  reign  (as  King  of  England)        829 

AKred        „        ,,  871 

Canute       ,.        ,.  1017 

1066 

1087 
1 100 


»  19 

Harold  II.  „ 

2.  William  II.  began  to  reign 
Henry  I. 


»» 
%» 


ft 


Stephen  „  „  11 35 

Henry  IL  „  „  1154 

Richard  I.        „  ,,  1189 

John  If  ft  1 199 

3.  Wtlliam  III,  filled  the  Englbh  throne  at  the  beginning  of 
the  1 8th  century  (1701),  and  George  III.  at  the  beginning  of  the 
19th  (1801).    Between  these  two  reigned 
Anne,  sister-in-law  of  William  III. 

George  I.,  great-grandson  of   James  I.  through   Elizabeth. 
Anne  wets  great-grand-daug^tr  of  James  through  Charles  I, 
George  II,,  son  of  Georee  I. 

George  777. ,  grandson  of  George  II.  through  Frederick,  Prince 
of  Wales. 

Music. 

I. 


P 


'^ 


3.-f 


2. 


d 


P^£§^dEEES^BEE^ 


I 


■  ^p- 


I 


3.  Eight. 
Three. 
Six. 


SECOND  YEAR. 
Pnpil  Teachers  at  end  of  Second  Year. 

Three  hours  and  a  half  allo7ved. 
Arithmetic. 

MALES. 

1.  At  3}  per  cent,  per  annum  simple  interest,  how  much  will 
;£6o5o  produce  in  7i  years  ? 

2.  In  a  school  of  500  children,  24  per  cent,  are  presented  for 
examination  in  History,  and  of  these  26 '6  per  cent,  fail.  How 
many  pass  ? 

3.  A  certain  sum  produces  in  6  months,  at  r8  per  cent,  per 
annum  simple  interest,  19*4175  shillings.     What  is  the  sum  ? 

4.  If  I  buy  2  tons  3  cwt.  3  qrs.  of  sugar  for  ;f  120,  and  pay 
£z  los.  for  expenses,  and  then  sell  the  sugar  at  four  guineas 
per  cwt ,  what  do  I  clear  per  cent.  ? 


I.  Divide 


FEMALES. 


4  +  5  ""^  5  +  5i 

2.  What  number  added  to  H+H  will  produce  3Hi  ? 

3.  Find  the  value  of  f  of  a  bushel  —  f  of  a  peck. 

4.  If  f  of  an  estate  be  worth  ;ffioo3  17s.  id.,  what  is  the 
worth  of  J  of  it? 

Grammar. 

1.  *  Mahomet  mcule  the  people  believe  that  he  would  ccdl  an 
hill  to  him.  The  people  assembled.  Mahomet  called  the  hill 
to  him  again  and  again  ;  and  when  the  hill  stood  still  he  was 
never  a  luhit  abashed,  but  said,  **  If  the  hill  will  not  come  to 
Mahomet,  Mahomet  will  go  to  the  hill."  '—Bacon. 

(a)  Analyse  the  subordinate  sentences  in  the  above,  and  state 
to  what  class  each  belong. 

(J))  Point  out  the  conjunctions  in  the  above,  and  show  what 
is  the  use  of  each  in  the  context. 

(r)  Parse  the  words  in  italics. 

2.  Conjunctions  have  no  power  of  governing  a  case.  Is  there 
any  exception  to  this  ?    If  so,  what  is  it  ?    Give  an  example. 

3.  Mention  some  verbs  that  are  used  both  as  principal  verbs 
and  as  auxiliary  verbs.  Give  examples  of  both  uses  in  the  case 
of  each  verb. 

Geography. 

Answer  ttvo  questions, 

I.  Describe  the  physical  features  of  Belgium,  its  rivers,  chief 
towns,  and  industrial  occupations. 
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2.  Give  notes  of  a  lesson  on  '  British  Possessions  in  the 
Pacific' 

Draw  a  map  or  sketch  maps  to  illustrate  yonr  lesion. 

3.  Name  three  or  four  native  races  who  are  subject  to  British 
authority  in  our  foreign  possessions  ;  and  describe  the  character 
of  each. 

SECOND  PAPER. 
One  hour  allowed  for  Females^  two  and  a  half  for  MaUs, 

History. 

1.  Who  was  Boadicea  ?  Give  some  account  of  her  revolt  and 
overthrow. 

2.  When  and  how  did  Egbert  of  Wesscx  become  king  of 
England  ? 

3.  Where  is  Runnymede?  Describe  the  event  which  makes 
it  famous  in  our  history. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-settii)g,  the  word 
Offspring. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *  Was 
not  your  husband  in  Margarets  battle  at  St,  Albans  slain  ?  * 

Composition. 

Write  full  notes  of  a  lesson  on  The  Census, 

Euclid. 

[All  generally  understood  abbreviations  for  7vords  maybe  used, 
but  no  symbols  of  operations,  such  as  - ,  + ,  x ,  are  admissible.] 

1.  Write  out  the  particular  enunciation  (only)  of  the  third 
proposition  of  Book  I. 

2.  From  a  given  point,  to  draw  a  straight  line  equal  to  a  given 
straight  line. 

3.  Two  straight  lines  AB,  CD,  intersect  at  E ;  show  that  the 
bisectors  of  the  angles  AED,  BEC  are  in  the  same  straight  line. 
[Apply  I.  15.]  ^ 

Music. 

A  quarter  of  an  hour  allowed  for  this  paper • 

I.  Write,  under  each  of  the  following,  the  name  and  quality 
(major,  pofect,  or  other)  of  the  interval  it  forms : — 


^^ 


J: 


-^ 


3E*: 


m^m^^ 


ZZZIC 


] 


2.  Write  in  (a)  two  measures  of  common  time,  and  in  (b)  two 
measures  of  triple  time. 


P 


] 


3.  Write  in  (a)  the  signature  of,D  {Re\  in  (/•)  that  of  BJ^ 
(5'Of  in  (c)  that  of  A  (Za),  and  in  (d)  that  of  Ej?  {Me). 

a  h  c  d 


i 


ji 


ANSWERS— SECOND  YEAR, 
Arithmetic. 


I. 


MALES. 

£    s. 

6050     0 

d. 
0 

3i 

3025     0 
18150     0 

0 
0 

2II75     0 

0 

7i 

5293   15 
148225     0 

0 
0 

1535,18   15 
20 

0 

3,75 
12 

9.00 

£iS3S  3s.  9<i- 

Ans. 

24 

2.  24  p.  c  of  500  =:  500  X  j—  =  120  No.  presented. 

If  26|  p.  c.  fail,  then  73}  p.  c.  pass. 

220 
73J  p.  c.  of  120  =  Z20  X  ™  =  88.  Ans. 

3.  £9     is  derived  in  6  mos.  from  /'loo 


IS. 

I9-4I75S. 


f» 


If 


»» 


f> 


f» 


i.e.  £ 


;f  100  X  xiir 
loo  X  •21S75 


2 


I. 


ie.  jf  107875 

f.^.  jfio  15$.  9d.  Ans. 

2  tons.  3  cwt.  3  qrs.  cost  £t20    os.  +  ;f  2  los. 

^ 122' S 

I  cwt.  „    £  ^^.^^ 

..     £2'S 

:.  there  is  a  gain  per  cwt.  of  £^'2  -  ^2'8  or  £1*4 

;^2-8  gains  £14 

^1*4  X  100 
£100    „    £ — Jig 

»f       »    j6^t 

i.e,  50  p.  c. 

FEMALES. 

5_._7t^5_JL^i_Z     Ans. 


9  '   loi      9  X  15       9 
2.    Required  number  =  3Hi  -  (il  +  if ) 


=  3m- 


372  +  200 


=  2^.  Ans. 


420 


3.     ^  bush.  =  2(  pks. 


.-.  2J  pks.  -  i  =  ^^1^-^  =  iH.  Ans. 


4.     f  :  i-''£l0O3  17s.  Id. 


63 


f  1003  17s.  id.  X 


7x2 

5x5 
£    J.  ^' 
1003  17    I 

7 

7026  19    7 

2 


5)14053  19    2 
5)2810  15  10 


562    3    2.  Ans. 


Grammar. 


I.  (fl) 

Sentences. 

Subject. 

Predicate. 

ObjecL 

£xtensi<ms. 

(«) 
That  he  would  call 

an  hill  to  him. 

[Noun») 

(that) 
he 

would 
call 

an  hill 

to  him 
(place) 

When  the  hill  stood 
still.    (Adverbial.) 

(when) 
the  hiU 

Stood 

still 
(manner) 

(^1) 
Mahomet  will  go  to 

the  hill, 

Mahomet 

will  go 

to  the  hill 
(place) 

If  the  hill   will  not 
come  to  Mahomet. 
(Noun.) 

(iO  the 
hill 

will  not 
come 

to 
Mahomet 

Note. — Ci  and  c^form  one  noun  sentence;  c^  is  cutoerbial  to  fj. 

Conjunctions. 

(b)  That — connecting  a  subordinate  noun  clause  with  the 
principal, 
(i)  a;?^— connecting  two  adverbs. 
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(2)  aff^/— connectiiig  two  principal  sentences. 

when — connecting  subordinate  adverbial  clause  with 

a  principal. 
^M/— contrasting  two  principal  sentences, 
(^—connecting  a  subordinate  adverbial  clause  of  con- 
dition with  a  principal. 

(<r)  wfld^f— trans,   verb,   strong  conj.   {make^   made^   made\ 

indie,  mood,  past  indef.  tense,  3d  pers.  sing.  agr. 

with  MahomcL 
(Jo)  de/ieve—inns.  verb,  weak  conj.,  infinitive  mood, 

pres.  indef.  tense  (/«  omitted  after  made), 
f«//— trans,  verb,  weak  conj.,  infin.  mood,  pres.  indef. 

tense  (/o  omitted  after  would), 
{by)  a  whit—^  adverb  of  degree  modif.  abashed. 
o/foshed—rerheA  adj.  qual.  he, 
come—intrans,  verb,  strong  conj.  (coffie,  came,  comi), 

infin.  mood,  pres.  indef.  tense  gov.  by  vnll, 

2.  Than  is  an  exception  to  the  non-governing  power  of  con- 
junctions, though  by  some  it  is  consider^  a  preposition,  as, 
'  His  father  is  dead,  than  whom  I  never  knew  a  better  man.' 

3.  Princifal.  Aitxiiiary, 

Thou  doesi  well.  Thou  dost  read. 

Itisnotofhimthat«/i7^M.  We  willht  avenged. 

You  should  not  do  that.     If  you  should  see  John,  tell  him  all. 

You  may  go.  It  is  possible  that  I  may  be  mistaken. 

Have  you  a  book  ?  You  have  read  the  book. 

He  was  at  home.  He  was  seen  at  home. 


Geography. 

1.  See  same  question  ansxvered under  *  First  Year^ 

2.  Notes  on  'British  Possessions  in  the  Pacific' 

Australia, — Largest  island  on  the  globe — ^sometimes  called 
a  continent — its  seasons  the  opposite  of  ours — coast  line  small 
in  proportion  to  the  extent  of  the  isUnd — has  very  few  ^reat 
rivers,  the  Murray  the  chief,  its  largest  tributary  the  Darling— 
many  small  xivers  never  reach  the  sea,  but  are  lost  in  the  soil — 
highlands  all  near  the  coast.  Chief  mountains  in  south-east — 
Australian  Alps — Blue  Mountains, — Dividing  Range — highest 
peak,  Mt.  Kosciusko.  Interior  is  treeless — soil,  with  exception 
•f  a  barren  region  in  the  middle,  fertile — Great  Barrier  Reef 
forms  a  natural  breakwater.  Divisions—  West  A  ustralia — South 
Australia — New  South  Wales — Victoria — Queensland,  Chief 
Towns — Melbourne — Sandhurst —  Castlemaine —  Geelong— Syd- 
ney— Afaitland —  Bathurst —  Goulboum — Brisbane — Adelaide — 
Perth,  Climate — Monsoons  blow  in  the  north — westerly  winds 
prevail  in  the  south— long  droughts — hot  winds.  Productions 
— Gold,  copper,  wool,  tallow,  gum-trees,  acacias,  heaths 
— ^food  plants  of  Europe  grown — native  animals  nearly  all 
pouched — ^lyre-bird,  emu,  and  black  swan  peculiar. 

Tasmania, — Heart-shaped — named  from  Tasman — surface  va- 
ried— coast  irregular — size  of  Scotland — mountainous  in  north 
and  west — Mt,  Humboldt — lakes  in  middle — people  employed 
in  rearing  cattle  and  sheep.  Capital,  Hobart  Tvwn — second 
town,  Launceston,     Products — Iron,  copper,  timber,  wool. 

New  Zealand,^~ADiipodes  of  England — consists  of  two  large 
islands.  North  Island  and  South  Island,  and  a  number  of  small 
islands,  of  which  Stewart  I.  is  the  chief— area  larger  than  Great 
Britain — climate  healthy.  Mountains — Southern  Alps — Mt,  Cook, 
Many  lakes  and  rivers.  Products — Coal,  iron,  gold,  timber, 
etc.  Chief  Towns — Auckland— Wellington — Blenheim — Christ- 
church — Dunedin — Invercargill, 

Fiji  Isles, — Finest  group  in  South  Pacific — extremely  fertile — 
well  wooded.  The  two  hurge  islands  are  Viti  and  Vanna—oxfx- 
till,  Levuka^  with  an  excellent  harbour.  Products — Bread-frmts, 
bananas,  sugar,  tobacco,  cotton. 

Vancouver  Island, — Diversified  by  hill,  lake,  and  valley — soil 
rich — produces  luxuriant  vegetation — coal  has  been  found  of 
good  quality.    Capital,  Victoria — belongs  to  British  Columbia. 

Hong  Kong, — At  mouth  of  Canton  River —  Victoria  chief  town. 

Labuan, — -On  north-west  coast  of  Borneo — great  quantities  of 
coal — chief  settlement,  Victoria  Harbour, 

3.  In  Cape  Colony  the  Caffres  and  Hottentots  are  subject  to 
British  authority.  The  former  are  bold,  warlike,  and  intelligent, 
engaged  in  agriculture  and  pastoral  pursuits;  the  latter  are  a  lazy, 
degraded,  and  filthy  race.  In  New  Zealand  the  Maoris  are  tall, 
wdl-built,  and  intelligent,  with  glossy  hair  and  a  copper  com- 
plcgdon.  The  Aborigines  of  Australia  are  of  the  lowest  type,  live 
m  holes  in  the  earth,  wear  little  clothing,  and  live  on  fish  and 
roots. 


History. 

1.  Boadioea  was  queen  of  the  Iceni,  a  tribe  of  South  Britain. 
WMle  Suetonius  Paulinus  was  on  an  expedition  to  Mona  (Angle- 
sey) she  revolted,  and  burned  London,  Camulodunum  and  ouer 
Roman  towns,  besides  defeating  the  Romans.  Suetonius,  how- 
ever, on  his  return  utterly  routed  her  assembled  forces,  and  she, 
to  escape  disgrace,  poisoned  herself. 

2.  Egbert,  the  wisest  and  most  powerful  of  the  kings  of 
Wessex,  in  823  defeated  the  Mercians,  who  had  invaded  his  do- 
minions, and  wrested  from  them  the  tributary  kingdoms  of  Kent 
and  Sussex.  The  East  Angles  revolted  from  Mercia,  and  placed 
themselves  under  Egbert,  who  soon  afterwards  received  the  sub- 
mission of  Northumbria.  Thus  England  was  virtually  united 
in  827  under  Egbert,  the  eighth  Bretwalda. 

3.  Runnymede  is  a  meadow  on  the  Thames,  not  fax  from 
AVindsor.  Here,  in  the  summer  of  1215,  the  barons  met  King 
John,  and  after  some  discussion  got  him  to  sign  Magna  Charta, 
which  bound  the  kings  of  England  to  grant  to  their  people  many 
of  the  chief  privileges  which  they  still  enjoy. 

Composition. 
Notes  of  a  Lesson  on  The  Census, 

Definition. — An  enumeration  of  the  people  and  a  collecting 
of  information  regarding  their  ages,  occupations,  place  of  birth, 
nationality, — might  be  compared  to  the  information  given  by  a 
boy  on  coming  to  school  for  the  first  time — ^his  name  entered  in 
class  and  general  registers,  date  of  birth,  etc. 

How  the  Census  is  taken. — Some  days  before,  enumerators  are 
appointed  by  the  registrar.  These  distribute  schedules  to  every 
householder  in  their  several  districts ;  notes  taken  at  same  time 
of  street,  house,  occupier,  and  number  of  windowed  rooms. 
Then  aU  who  sleep  in  the  house  on  first  Sunday  night  of  April 
written  down  on  schedules,  which  are  called  for  during  the  Mon- 
day. Enumerators  examine  the  schedules  as  thev  lift  them, 
make  any  necessary  corrections,  and  after  entering  them  all  into 
a  large  book,  carry  the  results  to  the  registrar,  who  transmits 
them  to  the  proper  authorities,  and  these  again  to  the  Home 
Secretary's  office  in  London. 

Use  of  the  Census, — Gives  interesting  information  about  the 
pn^ess  of  a  country — its  increase  or  diminution  of  population 
— the  number  of  men  able,  if  necessary,  to  defend  their  country 
— ^as  to  the  numbers  of  members  of  Parliament  for  certain  coun- 
ties, cities,  or  towns — the  number  of  children  of  school  age — the 
wealth  of  a  nation. 

Euclid. 

I.  The  particular  enunciation  \s,  '  Let  AB  and  C  be  two 
given  strai^t  lines  of  which  C  is  the  less,  it  is  required  to  cut 
off  from  AB  a  part  equal  to  C 


2.  Prop.  2,  Bk.  I. 
^  G 


3.  Let  the  angle  AED  be 
bisected  by  FE,  and  CEB  by 
GE ;  then  GE  shall  be  in  the 
■^  same  straight  line  with  FE. 
Because  the  angle  CEB  is 
equal  to  the  angle  AED,  the 
halves  of  these  are  equal  (I. 
15),  and  AEC  is  equal  to 
BED  (I.  15).  Therefore  the  three  angles  GEC,  CEA,  AEF 
are  together  equal  to  the  three  GEB,  BED,  DEF.  But  (by  the 
corollary  to  I.  15)  these  six  angles  are  t(^ether  e^ual  to  four 
right  angles,  and  therefore  the  three  angles  on  either  side  of 
FEG  are  together  equal  to  two  right  angles,  and  therefore  FEG 
is  a  straight  line. 


Music. 


I. 


^eee^eI 


J^ 


jg-z=i^^^^zz^sg:^ 


Pluperfect  4th   Imperfect  sth     Minor  3rd        Minor  7th         Migor  and 
2. 


'^^^^^m^^^^^m 


Jj : 


fc!t 


Hi 


i 


•> 
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THIRD    YEAR. 

Pupil  Teachers  at  enl  of  TUrd  Year,  if  apprenHced 
en,  or  after,  isi  May,  1878 ;  and  Pnpil  Teachers  at  end 
of  Fourth  Year,  if  apprenticed  before  that  date. 

FIRST  PAPER. 

Three  hours  attd  a  half  allowed. 

Arithmetic. 

MALXS. 

1.  What  ger-centage  of  1*5  tons  is  {a)  i  cwt.  ?  {b)  i  quarter  p 
(r)  I  lb,  ?    Give  answers  in  decimals. 

2.  The  cost  of  maintaining  a  certain  school  is  ^i  10  a  year. 
The  Government  grant  amounts  to  ^^29  los.  od.,  and  the  school 
fees  to  \^  of  that  sum.  What  per-centage  of  the  expenditure  is 
met  by  (a)  the  grant  P  {b)  the  fees  ?    Give  answers  in  decimals. 

3.  If  railway  stock,  bought  at  .28  per  cent,  premium,  pays 
^\  per  cent,  on  the  investment,  what  per  cent,  would  it  pay  if 
bought  at  10  per  cent,  discount  ? 

4*  If  I  invest  in  4  per  cent,  stock  standing  at  77^,  at  what 
rate  per  cent,  shall  I  receive  interest  for  my  money  ? 

FKMALES. 

1.  Ditide  X.62S  by  .75  ;  »d  expr«,  -^.  «  .  decunl. 

2.  A,  after  doing  {ths  of  a  piece  of  work  in  30  days,  calls  to 
his  assistance  B,  and  together  they  finish  it  in  6  days ;  in  what 
time  would  B  do  it  alone  ? 

%.  Reduce  i  fur.  30  po.  to  the  decimal  of  a  league ;  and  7 
gumeas  to  the  decimal  of  ;^5  los.  i  id. 

4.  Required  the  expense  of  painting  the  outside  of  a  cubical 
box  whose  edge  is  3*5  ft.,  at  i*^.  per  sq.  yd. 


Grammar. 


I. 


....  'The  voice  of  Enid  rang 
Clear  through  the  open  casement  of  the  Hall, 
Singing;  and,  as  the  sweet  voice  of  a  bird. 
Heard  bv  the  lander  in  a  lonely  isle. 
Moves  him  to  think  what  kind  of  bird  it  is 
That  sings  so  delicately  clear,  and  make 
Conjecture  of  the  plumage  and  the  form  ; 
So  the  sweet  voice  of  Enid  moved  him.' — Tennyson. 
(a)  Point  out  and  analyze  the  noun  sentence  in  the  above 

passage. 
(jb)  Parse  the  participles,  and  infinitive  moods,  in  the  above. 
(0  Explain  how  the  word  '  what '  is  used  in  the  fifth  line, 

and  give  other  uses  of  the  same  word. 
(</)  Give  the  meaning  of  the  above  passage  in  plain,  simple 
words  of  your  own. 
2.  Give  examples  of  words  compounded  with  the  Latin  pre- 
position in  (meaning  in,  into).     Mention  some  words  in  which 
the  affix  in  has  quite  a  different  meaning,  and  state  what  that 
I)  eaning  is. 

Geography. 

1.  Give  full  notes  of  a  lesson  on  '  Arabia  and  the  Arabs,* 

Draw  a  map  in  illustration. 
N.B. — No  Introduction* 

2.  Name,  in  order,  and  describe  the  chief  seaports  of  Africa. 

SECOND  PAPER. 
Otie  hour  allowed  for  Females,  two  and  a  half  for  Males. 

History. 

1.  When,  where,  and  with  what  result  was  the  battle  of  Flod- 
(len  Field  fought?  What  occasioned  war  between  the  two 
countries  at  that  time  ? 

2.  Give  the  name  and  date  of  the  last  King  of  England  who 
died  a  violent  death,  and  describe  his  end. 

3.  Mention  some  of  the  most  striking  proofs  of  progress  and 
social  imprc^vement  since  the  beginning  of  this  century. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Oppring, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  '  Was  not 
your  husband  in  Margarefs  battle  at  St.  Albans  slain  ?  * 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 


Euclid. 

[AH  generally  understood  abbreviatioDS  for  words  xdaj  be  used, 
but  symbols  of  operation,  such  as  - ,  +,  x ,  are  not  admissible.] 

1.  From  a  given  isosceles  triangle  cut  off  a  trapezium  which 
shall  have  the  same  base  as  the  triangle  and  its  remaining  three 
sides  equal  to  each  other. 

[Bisect  the  angles  at  the  base,  etc.] 

2.  State  iht particular  enunciation  (only)  of  the  twenty-seventh 
proposition  of  Book  I. 

3.  Ifa  side  of  any  triangle  be  produced,  the  exterior  angle  is 
equal  to  the  two  interior  and  opposite  angles ;  and  the  three 
interior  angles  of  every  triangle  are  together  equal  to  two  right 
angles. 

Algebra. 

1.  Find  the  value  of  ^fi^'^j'^^T^^'r/L^  when  «  =  2, 

^=4.  f =6. 

2.  Multiply  4j*+jr-2byjr*+jr-6;  and  divide  the  product 
byjc*+Sjr+0. 

3*  Solve  the  equations  : — 
/,v  ax    ex    ex 

2jr-H_402~3x  471 -63r 

^^/      29    ""      12      ~  ^  2 

Music. 

A  quarter  of  an  hour  allowed  for  this  piper, 

I.  Complete  the  following  (by  inserting  the  necessary  sharps 
or  flats)  as  a  descending  and  ascending  diatonic  minor  scale  of 
E  {MC),    Mark  the  places  of  semitones : — 


i 


j^^ 


JSL 


I 


:^ 


iQzr.^ 


32- 


I 


2.  Write  measure,  of  rests  only,  in  each  of  the  kinds  of  time 
indicated  by  the  following  signatures : — 


lEE 


m 


] 


3.  Write  over  each  of  the  following  the  name  of  the  major 
scale,  and  under  each  that  of  the  minor  scale,  of  which  it  is  the 
signature : — 


P 


I 


i 


i 


ANSWERS.— THIRD    YEAR, 
Arithmetic. 

MALES. 

1.  I  cwt.  is  ^  of  1*5  tons  (30  cwt.)  or  W  P  c.  «.^-  3*5  Ans. 
1  qr.    „  T^        i>        (120  q«  )  M  ff  J    »    «.^-  '^%  Ans. 

I  lb.    „  inVr       »f       (3360  lbs.)  „  TrVVv  ,.     «.^- 

•029^61904  Ans. 

2.  H    of  £^9   ^^'  =         cq  "~  =  £^  '°*-  school  fees  ; 
.-.  grant  pays  £2^  los.  m;f  no,  or ^6 ^' 

•^  Y^ p.  c.  =  26"8l     Ans. 

.     ^  8  5  X  100 

And  fees  pay  if  8  103.  mj^iio,  or  — :^ — p.c  =7*^i.  Ans. 

3.  For  128  to  bring  7i  p.  c  ,  it  must  have  been  invested  in 

128x7* 
the  — ^^^      or  the  9*6  p.  c    . 

9*6  X  100 
At  a  discount  of  10  the  percentage = — — —  =  lof  p.  c.    Ans. 

Briefly  stated,  the  sum  may  be  worked  thus : — 

90  :  128  ::  7 J  :  lof. 

4.  An  investment  of  £'n^  brings  an  income  of  £^ 

£^  If  £ 


If 


100 


99 


77f 

ICO 


i.e.  5^  p.  c. 
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FBMALVS. 


«•    W    i7SVo6as/o3j7i4a* 
/  52S\ 


35 
64 


^  =  546875-  Am. 


{ths  in  30  dayi  =  ^  every  daj» 

=s  A  "^  6  days ; 

.'.A  does  ^^  =tt  of  the  whole; 

/.B 
orB 


>9 
19 


H  in  6  days, 
the  whole  in  H  x  6  days,  or  aif  days.    Ans. 

I  to.  3opo.^^jgo.^  ^ 

3  mis.         960  po.       '  ^ 


ygm> 

;£'$  IDS.   lid. 


147s. 


1764 


lies.  I  Id.     1331 


=  1-32531 


4.    3'5  ft-  X  3-5  ft.  X 6=73-S  iq.  ft.  =Si  sq.  yds. 

8}  yds.  at  I'js.  each=ts.  x  V=  ^Oi.  lold.    Ans. 

Grammar. 

1.  (a)  *  ^.^o/  kind  of  bird  it  is  *  is  the  noan  sentence. 

li — ^subject. 

is  what  kind  of  bird^^rtAvcAt^, 
{b)  JiMt^i/f^' incomplete  part,  of  a  verb  of  strong  conj.  {sing, 
sang,  sun^,  qoal.  voice, 
keard^compleit  part,  of  a  verb  of  weak  conj.  qual.  voice, 
to  think— inns,  verb,   infin.  mood,  strong  conj.   {think, 

thought,  thought),  pres.  indef.  tense,  gov.  by  moves, 
maAf-— trans,  verb,  infin.  mood,  strong,  conj.  {make,  made, 
made),  pres.  indef.  tense  gov.  by  moves, 
{c)  What  is  an  adjective  qual.  kind.    Besides  being  an  adjec- 
tive, what  is  also  a  compound  pronoun ;  as, '  Tell  what  he  said,* 
and  an  interrogative,  as,  '  What  did  you  say  ? ' 

{d)  The  window  of  the  Hall  was  open,  and  as  Enid  sang  the 
notes  were  heard  as  clear  as  the  song  of  a  bird  which  has  caught 
the  ear  of  the  solitary  dweller  on  an  island,  and  has  so  much 
interested  him  hy  the  purity  of  its  tone  that  he  tries  in  imagina- 
tion to  make  out  the  species,  and  even  guesses  at  its  shape  and 
the  colour  of  its  feathers.  He  is  just  as  much  stirred  by  Enid's 
song  as  that  recluse  by  the  notes  of  the  bird. 

2.  The  following  words  are  compounded  with  in  (meaning  in, 
into) :  imXW,  i/Iusion,  f'mbecile,  irradicate,  engrave. 

The  prefix  in  has  quite  a  different  meaning  in  the  following : — 
f  miction.  Ignoble,  f /legal,  t xvmaculate,  f'rrational ;  in  these  words 
the  prefix  means  not, 

Qeography. 
Arabia  and  the  Arabs. 

I.  Boundanes.—m,,  Syria  and  the  Euphrates  ;  E.,  Persian 
Gulf;  s.,  Indian  Ocean;  w.,  Red  Sea  and  Isthmus  of  Suez. 

Length, — 1 ,600  miles.  Breadth,^  1 ,000  miles.  PopulaHon, — 
10,000,000. 

General  Aspect. — Surface,  an  immense  plateau,  skirted  along 
w.  and  s.  by  mountain  chains— Horeb  and  Sinai,  in  peninsula 
of  Sinai,  greatest  heights— coasts  low,  and  fertile  where  well- 
watered— interior,  immense  shifting  sands- no  rivers,  except  in 
the  rainy  season. 

Climate,— Ont  of  the  driest  in  the  world— heat  of  plains  ex- 
cessive— temperate  in  highlands — simoom  blows  from  interior 
to  coasts. 

Productions. — Ve|;etables,  date,  palm,  coffee,  cotton,  spices, 
vines,  fig,  etc.  Animals,  horse  and  camel  most  important,  as 
Ihty  form  the  chief  wealth  of  the  Arabs.  All  kinds  of  industry 
unimportant,  but  large  quantities  of  merchandise  brought  by  sea 
and  caravans. 


Chief  Towns,— Mecca— *  Holy  City,'  birth-place  of  Mahomet ; 
Medina — ^where  Mahomet  is  burieid;  Mocha — famed  for  its 
fine  coffee;  ^^Sm— strongly  fortified  (British);  Muscat-^ptAi 
emporium  of  commerce. 

^m^j.— People  of  two  classes —those  settled  in  towns,  and 
Bedouins,  or  children  of  the  desert — supposed  to  be  descended 
from  Ishmael — wander  with  flocks  and  herds — dwell  in  tents, 
and  live  partly  by  plunder — government  is  vested  in  the  Bedouin 
chief,  styled  Sheikh  or  Emir. 

Chikf  Ssa-ports  of  Africa. 

2.  Alexandria — ^founded  by  Alexander  the  Great ;  important 
station  on  the  overland  route.  Tunis — ^next  to  Cairo  in  popu- 
lation, aod  to  Alexandria  for  commerce.  Mogadore—cldti  sea- 
port of  Morocco  in  a  barren  district.  Lagos  has  superseded 
Badagry  as  a  port.  Loando  carries  on  trade  with  Lisbon.  Cafe 
Town — stands  on  the  south  side  of  Table  Bay,  and  is  a  well- 
built  town.  Port  Elizabeth  is  the  principal  place  for  shipping 
on  the  eastern  part  of  Cape  Colony.  D'  Urban  is  the  chief  port 
of  Natal.  Mozambique — exports  slaves,  ivory,  and  gold-dust. 
Mogadoxa  is  the  chief  port  on  the  east  coast.  Massowah—i^e 
chief  port  of  Abyssinia — stands  on  an  island.  Suez  is  a  station 
on  the  overland  route. 

History. 

1.  The  battle  of  Flodden  was  fought  on  Flodden  Hill,  a 
height  in  the  Cheviot  Range,  eight  miles  north-west  of  Wooler, 
in  Northumberland.  The  Scots  in  this  battle  suffered  a  most 
disastrous  defeat  from  the  Earl  of  Surrey,  the  King  and  moat  of 
his  nobility  being  slain  (1513)- 

The  causes  of  the  war  at  that  time  were — (i)  The  piratical  ex- 
peditions of  the  Scottish  sailors;  (2)  Complaints  were  made  b/ 
the  Scottish  King  Uiat  eertain  mon^  and  jewels  which  James*s 
Queen  had  inhtfited  from  her  father  had  been  withheld  by 
Henry  VIII. ;  (3)  James  was  incited  by  the  Queen  of  France  to 
be  her  champion,  and  to  break  a  lance  with  her  enemy  the  King 
of  En^and. 

2.  The  last  English  King  who  died  a  violent  death  was 
Charles  I.,  who  was  executed  30th  January,  1649.  He  was  con- 
ducted to  Whitehall  by  Major  Harrison.  Next  day  the  Court 
of  Justice  met  in  Westminster  Hall,  and  on  the  27th  January 
passed  sentence  of  death  on  Charles.  Two  days  intervened  be- 
tween the  sentence  and  the  execution.  These  were  spent  by 
Charles  in  devotion  and  in  parting  with  his  children.  Bi<hop 
Juxon,  who  accompanied  him  to  the  scaffold,  said  to  him. 
'  There  is,  Sur,  but  one  stage  more,  which,  though  turbulent  and 
troublesome,  is  yet  a  very  short  one.  It  will  carry  you  to 
heaven,  and  there  you  shall  find  a  crown  of  glory.'  *  I  go,'  said 
Charles,  '  firom  a  corruptible  to  an  incorruptible  crown,  where 
no  disturbance  can  have  place.'  At  one  blow  his  head  was 
severed  from  his  body.  The  executioner  held  up  the  head  and 
said,  *  This  is  the  head  of  a  traitor.' 

3.  The  application  of  steam  to  the  purposes  of  locomotion  has 
wrought  a  marvellous  change  upon  the  life  of  the  civilised 
world  since  this  century  began.  Steamboats  were  invented,  and 
then  George  Stephenson  achieved  the  construction  of  a  locomo- 
tive engine,  capable  of  drawing  carriages  on  a  line  of  rails.  The 
efforts  of  Rowland  Hill  ended  in  the  establishment  of  a  general 
penny  postage.  But  this  was  Utile  beside  the  achievement  of 
Cooke  and  Wheatstone,  who  constructed  the  electric  telegraph. 
Submarine  cables  were  eventually  laid  between  Europe  and 
America.  The  lighting  of  houses  and  towns  with  gas,  free 
trade,  Reform  Bill,  and  Education  Act  are  all  evidences  of  social 
improvements. 


Euclid. 


'A 


I.  Bisect  the  angles  at  the  base  of  the 
isosceles  triangle  by  the  straight  lines  BD, 
C£,  and  produce  them  till  they  meet 
the  sides  AC,  AB  in  D  and  E.  Then 
BE  DC  shall  be  the  traperium  required. 
Because  in  the  triangles  EBC,  DBC 
there  are  two  angles,  EBC,  ECB,  respect- 
ively equal  to  DCB,  DBC,  and  one  side, 
BC,  common.  Then  (by  1. 26)  the  triangles 
are  equal,  and  they  are  on  the  same  base, 
BC.  They  are  therefore  between  the 
^^  same  parallels.  Join  ED;  ED  is  parallel 
to  BC,  and  the  angle  DEC  is  eoual  to 
the  alternate  angle  ECB  ;  but  ECB  is  equal  to  DCE.  There- 
fore DE=DC,  and  in  the  same  manner  DE=EB  ;  and  there- 
fore the  three  sides  CD,  D£,  EB  of  the  trapezium  EDCB  are 
equal— Q.  E.  F. 
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2.  The  particular  enunciation  of  1. 27  is,  *  Let  the  straight  line 
EF,  which  falls  upon  the  two  straight  lines  AB,  CD,  make  the 
alternate  angles  AEF,  EFD  equal  to  one  another ;  then  AB 
shall  be  parallel  to  CD.* 

3.  Prop.  32,  Bk.  I. 

Algebra. 

I.  Substituting  figures  for  letters,  the  erpresston  is 

2(2+4)-(2»-4*) 


^  /    2(2+4)-(2'-4')  \ 

^V2«-4=-a(2-4)  +4V" 
g  /   (4  +  8-4+16)   \_ 

\4-  16-4+8  +  16/ 


6  X  V  =  18.    Ans. 


2. 


:r2+  X  -2 
jc»+  X  -6 


;r^+  :t»-2Jr> 

;r«+  JJ»-2X 
-6jr'-6jr+i2 

j:«  +  SJr  +  6Yr4  +  2**-7;r*-8x+l2/^-3Jf+2 
A*  +  Sjf  +  6xa  V 

-3jr«-X3J?-   8j: 
-  3-**  -  'S-^  -l8jr 


2J:*  +  ior+i2 
24;*+ioar+l2 

3.  (i)  L.  c.  M.  of  denominators =3^; 

/.  ad/X'{'hcfx-hbdex-bdfg=bd/h, 
ad/x  +  bcfx  +  bdix^bdf(g+h\ 
x^    Uf{g-¥h) 

adf+bcf-k-bde, 
(2)  L.  c.  M.  of  denominators =29  X  12; 

/.  244r+i2-ii658  +  87x=3l32-8i954+l044x, 
24J:  +  874r  -  I044j:=3I32  + 11658  -  12  -  81954. 

Collecting  and  changing  signs  933^= 67176, 

x=y2,    Ans. 


MuBic. 


I. 


m 


-tf»- 


■eszr. 


^^°^^g-f^^— ;j-B-;^-|^-j^ja>    fg-.^!-'  — '■      B 


2. 


P 


pzzz^zzpzzzsp 


s 


m 


razzzzpzzzza: 


I 


Eflat 


F 


$ 


^ 


1 


jfcl: 


itf: 


I 


F sharp 


FOURTH   YEAR. 

Pnpil  Teachers  at  end  of  Fourtli  Year,  1/  apprenHeed 
oif,  or  afler^  1st  May,  1878 ;  and  Pupll  Teachers  at  end  of 
FUUi  YeaTf  if  apprenticed  before  that  date. 

FIRST   PAPER. 
Three  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  A  capitalist  invested  ;f  6940  in  3  per  cent.  Consols  standing 
at  86|,  and  sold  ont  when  they  bad  risen  3^  per  cent.  What 
was  his  gain,  the  brokerage  on  each  transaction  being  ^  per 
cent? 

2.  Asam  of  money  amounts  in  10  years,  at  3}  per  cent.,  simple 
interest,  to  ;C5o6  15s.  i^d.  To  what  sum  will  it  amount  in  15 
yean  more  ? 

3.  The  ready-money  price  of  an  article  at  a  tradesman's  who 
allows  mercantile  disooant  in  the  ordinary  way  for  ready  money 
is  £%  lis.,  and  the  credit  price  is  £^,  What  ought  the  credit 
price  to  be  m  order  that,  while  chaiging  the  same  ready-money 
price   he  may  allow  hvice  the  rate  of  discount  ? 


4.  What  is  the  annual  income  derivable  from  a  sum  of  jf  7850 
invested  in  stock  standing  at  98},  and  Yielding  the  same  rate  of 
interest  at  which  ^7864  12s.  6d.  will  amount  in  5  yean  to 
/:91757s.  I  Id.? 

5.  A  market  woman  sold  out  of  a  basketful  of  eggs,  to  A, 
one-third,  less  by  5,  of  what  she  had  ;  to  B,  one-fifth  of  what 
she  then  had,  less  by  12 ;  and  to  C,  three-fourths  of  what  she 
then  had,  less  by  aa  She  had  still  80  eggjs  left :  how  many  had 
she  at  first  ? 

FXMALBS. 

1.  At  what  rate  per  cent,  will  /'540  amount  to  jf  734  8s.  in 
9  years  at  simple  interest  ? 

2.  In  a  class  of  25  children,  19  have  attended  during  the 
week.  Days  attended  by  children,  5  for  5  days ;  6  for  4}  ;  3 
for  4 ;  2  for  3) ;  i  for  3 ;  i  for  2 ;  i  for  i  diay.  Find  the  aver- 
age number  of  days  attended  by  each  child. 

3.  In  standard  gold,  11  parts  out  of  12  are  pure  gold.  How 
much  per  cent  is  dross  ? 

4.  Divide  40  guineas  among  A,  B,  and  C,  so  that  their 
portions  may  be  as  7,  ii,  and  14  respectively. 

Qrammar. 

'  IVheU  makes  this  world  to  be  so  variable 
But  lust^  that  folk  have  in  dissensi6n  ? 
For  nowadays  a  man  is  held  unable' 
But  if^  he  can,  by  some  collusi6ii,^ 
Do  his  neighbour  wrong  and  oppression. 
What  causith  this  but  wilful  wretchedness, 
That  all  is  lost^r  lack  of  steadfiutness  ? ' 

Chaucer.— Ballad  sent  to  King  Richard, 

pleasure  '  fit  for  nothing  '  unless  *  fraud  or  deceft 

(a)  What  King  Richard  is  meant  ?  and  how  long  ago  did 

he  live  ? 
(J>)  Write  out  the  sense  of  the  first  five  lines  in  modem 

English, 
(r)  Point  out  any  words  in  the  above  which  seem  to  you 

to  be  derived  from  the  French  or  Latin  languages. 
(^  Parse  the  words  in  italics. 
\e)  Analyze  the  3rd,  4th,  and  5th  lines. 

Geography. 

1.  Describe  a  journey  by  land  from  New  Vork  to  San 
Francisco. 

Draw  a  map  of  the  United  States  in  illiutiation  of  your 
lesson. 

2.  Where  and  what  are  Chili,  Chimboraso,  Juan  Fernandez, 
Magellan,  Monte  Video,  Quito,  Rio  de  Taaeifo,  Tiena  del 
Fu^;o,  Valparaiso  ?    Say  what  you  know  01  each. 

SECOND  PAPER. 
Om  hour  allowed  for  Females^  two  hottrs  and  a  half  for  Males, 

History. 

1.  Would  you  say  that  the  various  invasions  of  this  isknd 
from  the  south  and  the  north  of  Europe  were  beneficial  or 
injurious  to  the  inhabitants  ?    Give  your  reasons. 

2.  Give  the  names  and  dates  of  the  sovereigns  of  England 
who  have  died  by  a  violent  death,  and  sketch  the  character  of 
one  of  them. 

3.  When  were  the  Acts  of  Supremacy  and  Uniformity  passed  ? 
What  were  their  provisions?  and  what  parties  refused  to  be 
bound  by  them  ? 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Offspring. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting, '  Wiss 
not  your  husband  in  Margaret'* s  battle  at  St.  A  wans  slain  ?  * 

Composition. 
Write  a  short  essay  on  *  The  Census.' 

Euclid. 

(The    only  abbreviations  admitted  for  *  the  squart  on  AB* 
is  '  sq.  on  AB,*  and  for  *  the  rectangU  contained  by  AB 
and  CD:  'red.  AB,  CD:^ 
I.  If  ABFG,  ACKH  be  the  squares  on  the  sides  AB,  AC  of 

a  triangle  right-angle  at  A,  and  if  M,  N,  be  the  feet  of  the 
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perpendiculars  dropped  from  F  and  K  lespectively  upon  BC 
prodaced,  prove  that  BM  is  equal  to  CN. 

(Draw  AR  perpendicular  to  BC  i  prove  tbe  triangle  CNK  equal 
to  the  triangle  ARC,  and  the  trian^^e  BMF  equal  to  the 
triangle  ARB,  &c.) 

2.  If  a  straight  line  be  divided  into  any  two  parts,  the 
squares  on  the  whole  line,  and  on  one  of  the  piarts,  are  equal  to 
twice  the  rectangle  contained  by  the  whole  and  that  part, 
together  with  the  square  on  the  other  part. 

Algebra. 

1.  Find  the  g.  c.  m.  of  34x*-22jk2  +  S,  and  4&«^+i6jif2-is, 

and  reduce  ^y*~^^+5    ^q  lowest  terms. 
48j:*+i6jc«-is 

2.  Solve  the  equations  : — 


(I) 


(2) 


2jr— ^^^=4 
5 

3     ^. 


7"*".*+5 


3.  A  man  walked  8  miles  1320  yards  in  a  certain  number  of 
hoursy  less  by  one  than  the  number  of  miles  he  walked  in  an 
hour ;  how  long  did  he  walk  ? 

Ciui  you  explain  the  meaning  of  the  negative  root  of  the 
equation  obtained  in  working  this  problem  ? 

Mensuration. 

ABCD  is  a  trapezium,  of  which  the  diagonal  AC  is  325  yards, 
and  the  sides  AB,  BC,  CD,  DA  are  123,  208,  116,  231  yards 
respectively  ;  find  the  area  in  acres,  roods,  and  poles. 


Music. 

A  quarter  of  an  hour  allowed  for  this  paper. 

I.  Write  the  upper  tetrachord  of  D  {Re)  minor  in  every  form 
with  which  you  are  acquainted.  •  Mark  the  places  of  the  semi- 
tones, and  augmented  intervals. 


i 


I 


I 


I 


2.  Write,  under  each  of  the  following  pairs  of  notes,  the  name 
and  quality  (major,  perfect,  diminished,  or  other)  of  the  interval 
it  forms : — 


f 


IBC 


Ter 


I 


]^ 


I 


*= 


zz 


=|-pr—1 


3«  Transpose  the  following  into  BjT  (JSe) : — 


i 


i 


ANSWERS.^FOURTH   YEAR. 
Arithmetic. 

MALES. 

I.     Paid  for  stock  86(+t  or  86|  p.  c. 
Sold  his  stock  ^lQ\-\  or  90      „ 

Gained  3}  on  86$  of  capital. 
86] :  6940 1:3^:  profit. 
;f6940x^= 20x13=^^260.    Ans. 


2.  Amount  o(  £ioo  for  lo  years  at  3 J  p.  c.  =£13$' 

135:506  IS    iJ::ioo:375    7    6 

Amount.  Principal.  Interest. 

.-.  £so6  15s.  ijd.  -  ;f375  7s.  6d.  =  ;^i3i  7s.     7^. 

£     ».    d. 

i'^yrs:/XyTs.::i3i    7    7J 

2         5  5^ 

2)656  18    i^ 

Amount =;f 506  153.  iJd.+328    9    oi=;t83S  4s.  i^d. 

3.  9s.  discount  off  ;£'9=^  or  5  p.  c. ; 

.'.  in  order  that  10  p.  c.  may  be  allowed  he  must  charge  HR 
of  £S  IIS.,  or 

£9  8s.  i^.    Ans. 

4.  (fl)    98i :  7850 : :  100 :  ;^8ooo  stock. 

-         7850  X  8     ^« 
;gioox-   y^    =»;f8ooa 

(^)  £     s.   d. 

9175    7  XI 
7864  12    6 

5)13x015    5 

262    3    I    Interest  per  annum. 

£    s.   d. 
7864!: 8000 '..262    3    i: 
8         8       20 


62917  6400  5243 

12 


6291 7d. 
^/gf//d.  X  64000 


=64000d.=;t266  13s.  4d. 


(  80 -20)4= no.  before  C  got  his  =240 
(240-i2)f=     „         B      „       =285 
(285-  S)i=     „         A     „       =420.    Ans. 


FEMALES. 


'•    if  734  88. -;f  540=;f  194  88.  =hiterest. 

£    C    £      ^. 
540:100:1194    8 

9  yrs. :  I  yr. 


£\9\  88.x 


100 


2. 


540x9 

days. 

5  for  5  days=25 

6  M  4i  >»    =27 
3  „  4    „    =12 

2  „  3i  If  =7 

1  •»  3    i>  =3 

I  M  2    *>  =2 

I  »»  a  »t  ""     'a 


=4  p.  c.    Ans. 


19 

days  for  those  present  at  all. 
76-5 


19)76-5 

4*02631$,  average  no.  of 


«5 


=3 '06,  average  for  whole  dass. 


3.  I  part  out  of  12  is  dross,  i,e»  ^; 

.'.W=8ip.  c.    Ans. 

4.  7  +  11  +  14=32  parts. 

A  of  J642=  9    3    9»  A's  share. 
H  »  ^42  =  14    8    9,  B's     „ 
H  „  ;f42=i8    7    6,  Cs     „ 


Grammar. 


(a)  The  King  Richard  meant  is  Richard  U.,  who  lived  500 
yean  ago. 

(^)  The  pleasure  which  people  take  in  disagreeing  with  one 
another  is  tne  reason  of  the  changeful  state  of  the  world.    Be- 
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cause  at  the  present  time  erery  one  is  considered  fit  for  nothing 
unless  he  is  able,  by  fraud  or  deceit,  to  injure  and  oppress  his 
fellow-man. 

(0  The  words  of  French  or  Latin  origin  are — variable,  dis^ 
smsioH^  collusion^  oppression,  camsetk, 

{d)  What — inter,  pron.  nent.  sing.  nom.  to  makes, 
dttt—pttp.  gOT.  obj.  case  /»//. 

tAat — simple  relative,  neut.  sing.  3rd  pers.obj.gOT.b7^azv. 
^^— conj.  gov.  subordinate  sent 
At — peis.  pron.  3rd  pers.  sing.  masc.  nom.  to  can. 
can — defect,  verb,  subj  mood,  pres.  indef.  tense,  3rd  pers. 

agr.  with  he. 
do — trans,  verb,  strong  conj.   {do,  did,  done),  infinitive 

mood,  pres.  indef.  ten^e,  gov.  by  can. 
what — inteiTog.  pron.  neut  sing.  nom.  to  causeth. 
causdh — trans,  verb,  weak  conj.  indie,  mood.  pies,  indef. 

tenscj  3rd  pers.  sing,  a^ree.  with  whctt. 
this — demonstr.  pron.  neut.  smg.  obj.  by  causeth. 
/Ao/— final  conj.  gov.  subord.  sent. 
for — prep.  gov.  obj.  case  lack, 
lack — abstr.  noun.  neut.  sing.  obj.  hffor. 
W 


Sentence. 

Subject. 

Predicate. 

Comple- 
tion. 

Extensions 

For  a  man  is  held  un- 
able nowadays. 
{PHncipal,) 

But  if  he  can  do  hif 
neighbour  wrong  and 
oppression. 
{Subord,  to  (a)  condi- 
tional.) 

(For)  a 
man 

(ButiO 
he 

is  held 
can  do 

unable 

wrong 
and  op- 
pression 
{direct 

objects). 

n  0  wa  - 

days 

{time). 

his  neigh- 
bour 

{dative 
object). 

Geography. 

I.  Starting  from  J^ew  York,  the  first  city  in  the  States  for 
Dopnlation,  wealth,  and  commerce,  we  proceed  by  rail  through 
New  Jersey,  past  Trenton,  to  Philadelphia,  and  traversing  Penn- 
sylvania, we  continue  west  past  Barrisburgh,  and  Pittsburgh, 
a  great  iron-manufacturing  city.  Through  Ohio  and  Indiana 
we  remark  no  important  town  until  we  reach  Chicago,  on  L. 
Michigan.  This  is  called  the '  Garden  City,'  and  has  the  greatest 
esmorts  of  grain  in  the  world.  We  now  enter  the  prairie-land  of 
Illinois,  and  cross  the  Mississippi,  by  a  bridge  a  mile  long,  into 
Iowa.  We  continue  west  past  Des  Moines  to  Council  Bluffs,  and 
beyond  the  Missouri  w6  arrive  at  Omaha,  the  midway  station  of 
the  Pacific  Railway  between  New  York  and  San  Francisro. 
We  proceed  west  through  Nebraska,  along  the  line  of  the  Platte, 
and  halt  at  Cheyenne,  in  Wyoming,  across  the  hills  and  mount- 
ains of  which  we  continue  our  route,  and  enter  the  Mormon 
territory  of  Utah,  and  at  its  chief  town.  Great  Salt  L.  City, 
we  find  the  Mormon  head-quarters.  Skirting  the  whole  length 
of  the  Gt,  Salt  Lake,  we  soon  reach  the  Desert  oi  Nevada,  and  on 
the  slopes  of  the  Sierra,  bordering  on  the  State  of  California, 
we  enjo^  some  splendid  scenery.  After  briefly  noticing  the 
commercial  town  of  Sacramento,  we  soon  reach  our  destination, 
San  Francisco,  the  most  commercial  town  on  the  Pacific.  Our 
journey  has  a  length  of  over  3,300  miles. 

Chili. — A  country  of  South  America,  a  long  narrow  strip 
between  the  Andes  and  the  ocean.    Chief  town,  Santiago. 

Chimboraxo. — The  highest  summit  of  the  Quito  Andes. 

Juan  Ftmandez,—Axi  island  off"  the  coast  of  Chili,  the  resi- 
dence for  four  years  of  Alexander  Selkirk,  '  Robinson  Crusoe.' 

Magellan.— Tht  straits  between  Patagonia  and  Tierra  del 
Fuego,  so  named  from  their  discoverer. 

Monte  Video.— A.  city  on  the  northern  shore  of  the  Rio  de  la 
Plata,  capital  of  Uruguay. 

Quito.~-K  city  on  a  plateau  of  the  Andes,  capital  of  Ecuador. 

Rio  de  Janeiro. — A  city  on  the  s.E.  coast  of  S,  America, 
capital  of  firazil — has  a  very  fine  harbour. 

Tierra  del  Fuegj  (*  Land  of  Fire.'— An  archipelago,  at  the 
southern  point  of  S.  America.     It  has  many  active  volcanoes. 

Valparaiso  {'  Vale  of  Paradise *)-— The  most  commercial  citv 
of  Chili.  ' 

History. 

I.  The  invasion  of  the  Romans  introduced  government  and 
civilized  manners.  Great  cities  grew  up,  connected  by  excellent 
roads.  Agriculture  throve  so  much  that  Britain  became  one  of 
the  chief  com-exportmg  countries  of  the  Roman  Empire.  The 
Romans  left  their  mark  on  the  land  more  than  on  the  people. 


On  the  other  hand,  the  Angles,  Saxons,  and  Jutes,  who  in- 
vaded the  couittry  from  the  north,  were  fierce  heathen,  who  en- 
slaved those  whom  they  overcame,  and  drove  the  rest  into  the 
western  part  of  the  island.  They  spoke  of  the  Britons  as  Webb, 
while  the  Britons  called  them  all  Saxons.  In  short,  they  drove 
the  inhabitants  from  the  land,  and  occupied  it  themselves  ;  even- 
tually growing  into  the  great  English-speaking  people,  the 
greatest  on  the  earth. 

2.  A.D.  A.D. 
Harold  IL  1066 
William  IL,  Rufus  1087  to  1 100 
Edward  II.  1307  „  1327 
Richard  II.  1377  „  1399 
Heniy  VI.  1422  „  1461 
Edward  V.  1483 
Richard  HI.  I483  „  I485 
Charles  I.  1625  „  1649 

Tlie  character  of  Richard  III.  is  generally  represented  as  very 
bad.  He  is  made  not  merely  unscrupulous,  as  he  most  certainly 
was,  but  selfish,  malicious,  and  very  cruel.  He  was  undoubtcdly 
an  able  sovereign,  and  he  certainly  was  at  first  very  popular 
vrith  the  majority  of  his  subjects.  A  terrible  blot  on  his  name 
ii  his  behaviour  to  his  nephews.  It  was  believed  at  the  time, 
that  fearing  the  nation  might  consider  their  claim  on  the  throne 
stronger  than  his,  he  sent  murderers  who  smothered  them  in  the 
Tower. 

3.  The  first  Act  of  Supremacy  was  passed  in  the  reign  of 
Henry  VIII.  in  1534,  declaring  the  King  to  be  supreme  hi^  cf 
the  English  Church.  The  great  Sir  Thomas  More,  Chancellor 
after  Wolsey,  and  Fisher,  Bidiop  of  Winchester,  were  the  most 
distinguished  of  those  who  were  executed  for  refusing  to  take 
the  oaih  of  supremacy. 

The  first  Act  of  Uniformity  of  service  was  made  in  1552,  for- 
bidding the  use  of  any  other  relieious  rites  than  those  set  forth 
in  the  Prayer  Book.  The  Princess  Mary,  afterwards  Queen, 
declared  that  she  would  rather  lay  her  head  on  a  block  and 
suffer  death,  than  use  the  new  service. 

Another  Act  of  Uniformity  caused  the  secession  of  the  Puritans, 
and  a  third  Act,  in  the  reign  of  Charles  II.,  forced  two  thousand 
nonconforming  ministers  to  withdraw  firom  the  Church.  The 
most  notable  Dissenter  at  that  time  was  John  Bunyan. 

Composition. 

The  Census  is  a  term  applied  to  the  collecting  of  information 
regarding  the  population  and  employment  of  the  people  and 
the  nationality  of^  the  subjects  of  the  empire.  The  Census  in 
our  country  is  taken  every  ten  years,  and  a  sum  is  granted  by 
Parliament  for  the  purpose  of  ^defraying  all  expenses  for  paper, 
printing,  and  all  enumeration  accounts.  The  Home  Secretary 
m  London  sends  through  the  various  official  channels  to  the 
sheriffs  of  counties  the  various  papers  connected  with  emumera- 
tion  work.  Then  to  every  registrar,  or  other  recognized  re- 
sponsible public  servant,  a  number  of  books  and  schedules, 
reckoned  sufficient  for  his  district,  u  transmitted.  Having 
divided  the  parish  or  town  into  enumeration  districts,  the  regis- 
trar, with  the  approval  of  the  authorities,  appoints  enumerators, 
who  distribute  schedules  to  every  householder  the  week  before 
the  day  appointed  for  collecting  the  information.  Having  noted 
the  name  of  the  householder,  the  number  or  name  of  the  house, 
and  the  number  of  windowed  rooms,  he  leaves  the  schedule  to 
be  filled  up  by  the  head  of  the  family.  The  responsible  person 
of  every  house  fills  up  the  various  divisions  on  the  paper  with 
the  information  required,  and  hands  it  to  the  enumerator  on  his 
return  visit.  Very  complete  arrangements  are  always  made  so 
as  to  include  every  one  in  the  kingdom  on  a  certain  night,  not 
even  a  tramp  being  omitted. 

The  value  of  such  information  to  the  Government  is  great,  as 
it  shows  the  number  of  men  at  their  disposal,  if  necessary,  for 
fighting  purposes,  the  denseness  of  population  in  certain  dis- 
tncts,  the  number  of  children  of  school  age,  the  loss  or  increase 
of  the  population  of  towns  and  cities,  the  wealth  of  the  nation, 
and  other  interesting  and  useful  statistics. 

Euclid. 

I.  Draw  AR  perpendicular 
to  BC.  I'hen  because  the 
angles  ABC,  BCA  of  the  tii- 
apgle  BAC  are  equal  to  one 
right  angle,  as  also  the  anglrs 
ABR  {i,e.  ABC),  BAR  of  the 
right-angled  triangle  ARB ; 
therefore  the  angle  BAR  is 
equal  to  the  angle  ACB;  but 
th?  angle  FBM  is  equal  to  the  ABC,  because  FB  is  parallel  tu 
GC ;  for  GA  is  in  the  same  straight  line  w  th  AC.     Therefore 
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the  angle  BAR  is  equal  to  the  angle  FBM,  and  the  angles  at 
M  and  R  are  right  angles,  and  the  side  BF  is  equal  to  BA. 
Therefore  (L  26)  the  triangles  FBM,  ABR  are  equal  in  every 
respect,  and  MB  Is  equal  to  AR.  In  a  similar  manner  it  may 
be  shown  that  AR  is  equal  to  CN,  and  thus  MB,  CN,  being 
equal  to  the  same  line,  AR,  are  therefore  equal  to  one  another, 
and  MB  is  equal  to  CN^Q.  K  D. 
a     Prop.  7,  Bk.  II. 

Algebra. 

I.  a4jr^-22j:*+5\4&x*+ Ida:* -15/2 

J48jc*-44Jt»-HoV 

5)6cx»»-2S 


-120:^  +  5 

.•.  ia«"-5=G.  CM. 

and  diyi(feig  the  terms  of  y--»^±_S  |,y  ia»^-*5, 

4ojc*+  lojr  — 15 

the  lowest  terms  are        — = — 

2.  (i)  iar->+3=20  or  lor-  y—Vl  or  lar-    >'=17, 

Qy  +  jr-2=27  O'      jr+qy=ra9  or  lOLr+90^'=290 

.91^=273 
^=3; 

(2)  j;«+5jr+i47=47jf  +  23S, 
jr'-42jc=88, 

jf5-42jr+(2i)»=88+44l=529, 
taking  root  ;r~  21  =  ^23, 

4:=  21  ±23, 
jr=44  or  -2.     Ans. 

3.  Let  Jir= the  number  of  hours  he  walked, 


s 


II 


II 


miles 


It 


per  hour; 


then  ^  mis.  = 

X 

AX 

completing  the  square  4f'-jr+J=y+i=9, 
taking  the  root         r -  {=  2:3, 

x=J±3i       ,, 
Jf=3i(or-2iX 
The  meaning  of  the  negative  sign  obtained  in  taking  the  square 
root  of  9  is,  that  the  square  root  of  every  quantity  nas  both  a 
positive  and  a  negative  sign,  seeing  that  +  3  x  +3=9i  u^d  -  3  x 
-3alao=9. 

Mensuration. 
123 +  208  + 32s  _  328,  half  sum  of 


sides  of  ABC. 


328-123=205 
328-208=120 
328-325=     3 


V328  X  205  X  120  X3  =  V242o6400= 
4920  sq.  yds ,  area  of  ABC. 


(2)  116  +  221+325^  ^^^^  j^  ^^  ^^  ^^  ^^  ^^^ 

336-116=220 
336-231  =  105 

336-325=  " 


n/336x  220X 105X  11  =  ^/853776=9240  sq.  yds.  area  of  ADC. 

sq.  yds. 
4920 

9240 
30^)14160 

40)468  po.  3  yds. 

4)11  f  o.  28  pa 

2  ac.  3  ro.  28  po.  3  yds.    Ans. 

^    Music. 


2. 


33: 


I 


T*»g 


I 


:f=: 


:a: 


Ih-T^— i 


Diminished  7th      AagnieDtod  snd    Augmented  5th     Diminiihed  4^1 
VOL.    I. 


frr+f-Hi 


"JLihJJLte 


Arithmetic — 

(i)  Sharpie's  Arithmetical  Test  Cards.    Standards  II.,  III., 
IV.,  v.,  VI.    John  Hey  wood. 

Code  Reform — 
(i)  Gladstone's  Elementary  Education  Code.    H.  J.  Infield. 

French — 
(i)  Mast's  French  :  Theory  and  Practice.    Boulton  &  Co. 

General  Knowledge — 
(i)  Fuller's  General  and  Bible  Knowledge.   Houlston  &  Sons. 

Geography— 

(i)  John's  First  Book  of  Geography.    Geo.  Bell  &  Sons. 
(2)  Meiklejohn's    Geographical    Reader,    I.        W.    &    R. 
Chunbers. 

Grammar — 

(i)  Nesbitt's  Grammarland.    Houlston  &  Sons. 

(2)  Phillii)s'  Illustrated  English  Grammar.     G.  Philip  &  Son. 

(3)  Imperial  Grammar  and  Analysis.     Thomas  Murby. 

Kindergarten — 

(i)  How  the  Human  Plants  are  Trained  in  a  Kindergarten. 
Sonnenschein  &  Allen. 

Music — 

(i)  Pearson's    National    Method    of  Vocal    Music.     John 
Heywood. 

(2)  Pearson's  Singer's  Handbook  to  National  Method.    John 

Heywood. 

(3)  Potters  Church  Choir  Manual.    Rivingtons. 

Miscellaneous — 

(i)  Arnold's  Method  of  Teaching  the  Deaf  and  Dumb.  Smith 
&  Elder. 

(2)  Scheie's  Child's  Bible  Expositor.    John  Heywood. 

(3)  Tamlyn's  Missing  Sheriff;  and  other  Poems.    John  Hey- 

wood. 

Natural  Philosophy — 

(i)  Illustrations  of  Light  and  Heat;  with  Handbooks.    W. 
&  A.  K.  Johnston. 

Reading— 

(i)  Mast's  Phonic  Method  of  Teaching  Reading  and  Writing. 
Bean. 

Science — 

(i)  Browne's  Botany  for  Schools  and  Science  Classes.     Sul- 
livan Bros. 

(2)  Dunman's  Volcanoes  and  Coral  Reels.      Griffith   and 

Farran. 

(3)  Stoker  and  Hooper's  Solutions  to  Examination  Papers  in 

Chemistry.    Stewart  &  Co. 

School  Reward  Books — Fiction — 

(i)  Claudine;   or.  Humility  the  Basis  of  all  the  Virtues. 
Griffith  &  Farran. 

(2)  Distant  Homes ;  or,  the  Graham  Family  in  New  Zealand. 

Griffith  &  Farran. 

(3)  Fickle  Flora  and  her  Seaside  Friends.    Griffith  &  Farran. 

(4)  Good  in  Eyexrthing ;  or,  the  Early  History  of  Gilbeii^ 

Harland.    Griffith  &  Farran. 

(5)  Pictures  of  Social  Life.    Griffith  &  Farran. 

(6)  WiUiam  Tell :  the  Patriot  of  Switzerland.     Griffith  & 

Farran. 

Writing— 
(i)  Murby 's  Imperial  Copy-Books.    Thomas  Murby. 
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Science  and  Art  Department.  Chemistry, 
Organic  and  Inorganic,  worked  out  in 
full  as  Models.  By  G.  N.  Stoker,  F.LC, 
F.R.M.S.,  and  E.  G.  Hooper.  London:  W. 
Stewart  &  Co. 

When  the  great  French  Academic  Dictionary  was 
being  compiled,  it  is  said  that  Baron  Cuvier  asked  what 
definition  of  a  crab  they  intended  to  give.  *  A  little 
red  fish  that  walks  backwards,'  was  the  prompt  answer. 
The  baron  mused  a  few  minutes,  stroked  his  beard, 
and  then  replied,  *  Well,  I  have  three  objections  only 
to  take  to  this  definition.  In  the  first  place  the  crab 
is  not  red,  in  the  second  place  it  is  not  a  fish,  and  in 
the  third  place  it  does  not  walk  backwards.'  Almost  the 
same  remark  might  with  safety  be  made  in  one  or  two 
places  here.  On  page  35  we  find  a  diagram,  by 
courtesy  so  called,  supposed  to  represent  the  manu- 
facture of  hydrochloric  acid  Even  admitting  that  it 
does  represent  this — ^and  in  denying  this  we  should  act 
with  justice  and  follow  Cuvier — ^we  still  have  to  com- 
plain that  it  is  not  a  diagram,  but  only  a  half-confused 
smudge ;  and  if  we  were  to  pass  this  by  as  a  minor 
defect,  we  have  simply  nothing  left  In  fact,  the  figures 
are  in  general  simply  wretched,  forlorn  misrepresenta- 
tions. Once,  by  way  of  variety,  reference  is  made 
to  a  diagram  by  letters,  and  the  letters  are  omitted  in 
the  diagram  itself. 

But  it  is  not  fair  to  lay  at  the  door  of  the  authors 
things  for  which  publisher  and  engraver  are  jointly 
responsible.  Let  us  pass  on  accordingly  to  the 
subject-matter  itself.  As  before,  we  have  some  little 
complaint,  but  it  is  comparatively  insignificant  We 
are  told  that  Nickel,  for  instance,  is  a  white  metal 
resembling  silver.  To  this  we  object  that  Nickel  is 
not  white,  and  that  it  does  tiot  in  the  slightest  resemble 
silver.  True,  our  authors'  remarks  apply  perfectly  to 
Electrolytic  Nickel  to  which  a  high  polish  has  been 
given ;  but  it  is  no  more  fair  to  use  this  as  a  general 
description  of  the  metal  than  it  is  fair  to  take  gas- 
coke  as  a  specimen  of  carbon,  and  thence  describe  the 
appearance  of  charcoal  On  page  44,  in  the  Inorganic 
part,  we  are  asked  for  several  methods  of  separating 
Manganese  and  Iron.  We  read  through  four  methods, 
all  more  or  less  practicable,  but  fail  to  meet  with  the 
only  one  which  the  manufacturer  finds  it  profitable  to 
employ,  obtaining  the  mixed  sulphates,  and  then  strongly 
igniting,  so  as  to  reduce  the  Fe  SO4  to  Fe,  Og,  leaving 
this  insoluble  residue  after  treating  with  H,  O  and  dis- 
solving the  Mn  SO4.  Or,  again,  we  have  a  mixture  of 
Ba  CO»  Na,  SO^  Cu  Cl^  Zn  Clj,  and  Mg  CI,  given, 
and  are  required  to  separate  and  distinguish  the  con- 
stituents. We  might,  at  any  rate,  have  hoped  to  sepa- 
rate the  Ba  CO,  at  once,  by  dissolving  all  the  rest  in 
water.  As  it  is,  H  CI  is  poured  in,  and  the  acutest 
chemist  in  the  world  would,  we  think,  be  unable  to  say 
whether  it  was  Ba  COj  and  Mg  CI,  or  Mg  CO,  and  Ba  CI,. 
Throughout  this  and  similar  questions,  in  fact,  we  are 
accurately  shown  that  various  acids  and  various  bases 
exist  in  our  mixture,  but  no  hint,  not  the  shadowiest 
or  most  imperfect,  is  given  as  to  how  these  bases 
and  acids  combine.  Even  when  all  the  substances  are 
soluble,  in  nine  cases  out  of  ten  such  hints  might  have 
been  given  without  taking  more  than  a  few  lines. 

But,  as  we  said,  our  grounds  for  complaint  are  fewer 
than  our  grounds  for  congratulation.     South  Kensing- 


ton theories  seem  grooved  into  the  whole  sdence. 
Graphic  formula  are  managed  with  wonderful  skill 
Complex  compounds,  such  as  Meerschaum  (Mg,  H4 
Si,  Oio),  Aluminic  Pyrophosphate  {(AljO,),  3P,0,), 
Apatite  (Ca^OuPaE).  yield  as  readil^  as  the  simplest 
Even  in  smaller  points,  such  as  wndng  P4  inst^  of 
4P,  our  authors  are  careful  to  adhere  to  rule. 

Finally,  if  it  be  on  the  whole  deemed  advisable  that 
a  Key  to  the  Science  and  Art  Papers  in  Chemistry 
should  be  furnished,  for  the  purpose,  we  presume,  of 
model  answers,  we  do  not  thmk  that,  taking  into  ac- 
count the  great  difficulty  of  wridng  such  a  book  so  as 
to  please  everybody,  the  work  could  be  much  more 
ably  done. 

For  facility  of  reference  an  index  is  added,  with  the 
result  of  making  the  book  available  to  those  who  use 
the  ordinary  text-books. 

Grammar,  History,  and  Derivation  of  the 
English  Language.  By  Rev.  Evan  Daniel, 
M.A.  In  Two  Volumes.  I.  Accidence,  Parsing, 
Analysis,  and  Syntax.  II.  History  and  Deriva- 
tion. 135  pp.  London :  National  Society's 
Depository,  Westminster,  1881. 

We  should  not  think  it  out  duty  to  give  anything 
but  praise  to  this  work,  but  that  the  author  himself  in- 
vites suggestions  and  corrections,  so  that  he  will  not 
misunderstand  our  following  remarks.  The  book  is 
mainly  intended  for  *  students  in  Training  Colleges,  the 
upper  forms  in  Secondary  and  High  Schools,  and  can- 
didates for  the  University  Local  Examinations,  and  for 
the  Matriculation  Examination  of  the  London  Univer- 
sity.' We  read  it  carefully  through  with  a  view  to  its 
adaptability  to  the  last  object,  and  rise  from  the  perusal 
with  very  considerable  satisfaction.  Nevertheless  we 
noted  one  or  two  points  for  remark.  *  Dr.  Donaldson 
used  to  say  to  his  pupils,' we  are  told  in  the  Preface, 
*  whenever  you  come  across  an  ingenious  derivation, 
distrust  it.'  We  do  not  intend  to  quarrel  with  the 
doctor,  but  we  do  think  that  if  this  rule  is  quoted  it 
should  be  adhered  to  more  rigidly  than  it  is.  Hun- 
dredy  we  read,  is  made  up  of  Aun^  a  contraction  of 
the  Gothic  iaihun  (=  ten),  and  raedy  an  old  Swedish 
word  meaning  *  a  reckoning  up  to  ten.'  The  ingenuity 
of  this  is  marvellous,  but  perfect  credence  is  notwith- 
standing claimed  for  the  result  What  the  real  deriva- 
tion of  hundred  is  is  not  much  to  the  point,  even  if  it 
be  a  worthy  cause  for  spending  time.  Latham  puts  it 
down  to  old  Latin  hundredum,  leaving  us  precisely 
where  he  found  us,  for  what  on  earth  does  hundredum 
claim  kinship  with  ?  Besides  which.  Dr.  Donaldson 
might  well  have  added  a  second  canon,  *  Most  words 
put  down  to  Low  Latin  are  shams  and  deceivers,'  for 
the  general  rule  with  some  philologists  is  to  seize  this 
language,  as  the  one  most  passive  under  mutilation  and 
injury,  and  father  upon  it  any  miserable  littie  orphans 
who  can  find  shelter  nowhere  else. 

In  the  case  of  disputed  derivations,  again,  both 
claimants  might  surely  have  been  allowed  standing 
ground.  We  confess  that  we  have  been  always  brought 
up  to  regard  a  king  as  the  cunning,  the  wise  man. 
Now,  however,  he  assumes  a  fresh  garb,  as  the  cyn-ing, 
the  son  of  his  tribe.  Bachelors  and  cowherds,  and 
ladies  and  bread-kneaders,  are  identified  in  a  manner 
which,  if  it  does  nothing  else,  shocks  ancient  preju- 
dices. 

We  will  name  one  other  thing  only,  and  that  is  the 
theory  of  the  formation  of  the  past  tense,    'I  loved/ 
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Mr.  Daniel  thinks,  was  once  *  I  lovedede '  =  *  I  love- 
did'  We  confess  that  there  are  great  names  in  sup- 
port of  this  view,  but  there  are  more  and  greater  now 
against  it  Dr.  Weymouth  makes  the  amusing  remark, 
that  'if  -de  =  did,  dy-de  =  do  +  dy-de  =  do  +  do 
4-  dy-de,  and  so  on  ad  infinitum^  And  he  goes  on 
pertinently,  and  to  our  mind  conclusively,  *  There 
scarcely  seems  room  to  doubt  that  the  d  of  the  past 
indicative  is  the  same  as  the  d  or  /,  and  therefore  n 
also,  found  in  so  many  languages  in  the  past-participle 
and  several  quasi-participial  forms ;  and  for  these  we 

find  the  meaning  of  did  unsuitable. Just  as 

the  hissing  »  appended  to  the  Greek  cV  or  irpo  con- 
veyed the  idea  of  motion,  ci^?  or  m  indicating  a 
motion  that  results  in  the  position  eV,  and  vpon  in- 
dicating a  motion  that  results  in  the  position  vpo ;  so 
when  an  effort  has  been  made  and  the  work  is 
achieved,  a  sense  of  relief  is  expressed  by  the  ex- 
plosive dor  t  ox  more  prolonged  dental  «.'  Not  only 
in  this,  but  in  many  other  questionable  points,  such 
as  the  derivation  of  shali^  our  author  has  followed 
Dr.  Morris,  while  he  might  at  least  have  mentioned 
the  views  of  such  a  weighty  opponent,  who  now  and 
then  differs  prominently  from  him. 

Creditably  and  accurately  done  as  is  the  first 
volume,  the  second  is  even  more  so.  Now  and  then, 
perhaps,  the  derivations  are  far-fetched;  now  and 
then  the  arrangement  is  confused ;  but  as  a  whole  the 
book  is  successful,  and  this  is  all  the  more  creditable,  in- 
asmuch as  it  is  the  first  of  its  sort  in  the  field.  At  times, 
too,  we  come  upon  things  so  obvious  as  to  be  almost 
truisms,  certainly  to  need  no  special  mention.  No 
one  could  ever  doubt  IhaX  Jesuit  and  fesuSy  Jeremiad 
and  Jeremiah  are  closely  akin,  though  it  may  fairly 
be  doubted  whether  Jeremiad  is  any  more  a 
naturalized  English  word  than  several  curious  speci- 
mens originated  by  Carlyle  of  less  obvious  origin. 

In  conclusion,  we  will  express  our  unfeigned  satis- 
faction. We  have  no  hesitation  in  saying  that  the 
book  contains  enou^  amply  to  enable  the  student 
to  pass  the  Matriculation  well,  and  we  doubt  whether 
this  can  fairly  be  said  of  Mason  or  Morris. 

French,  Practice  and  Theory;  or,  A  New 
Practical  and  Natural  Method  of  Learn- 
ing to  Ready  Speak,  and  Write  the 
French  Lranguage.  By  G.  C  Mast  Third 
Edition.     London :  Joseph  Boulton. 

Of  all  the  many  French  books  which  it  has  been  our 
fortune,  or  misfortune,  to  notice  during  the  last  six 
months,  this  is  pre-eminently  the  worst  The  title 
contains  six  advantages  of  Mr.  Mast's  scheme;  we 
have,  therefore,  six  indictments  against  the  said  title. 
The  idea  is  not  new :  Ollendorff  tried  it  some  time 
ago,  and  now  languishes  in  second-hand  book-stalls — 
nowhere  else.  The  idea  is  not  practical ;  it  is  not 
natural  Can  it  be  for  an  instant  imagined  that  to 
learn  to  translate  babyish  nonsense,  fit  only  for  con- 
signment either  to  the  waste-paper  basket  or  the  nur- 
sery, can  ultimately  lead  to  any  good  results  ?  Take 
a  specimen  of  what,  if  we  may  trust  the  Preface, 
*  young  children,  equally  well  as  (sic)  elder  ones, 
should  constantly  repeat,  as  repetition  is  the  only 
means  of  acquinng  fluency:* — 'Here  is  a  box.  If 
you  please,  what  k  in  the  box  ?  Sugar  plums.  Eat 
it  Shut  the  box.'  It  is  to  be  hoped  the  child  has 
the  sense  to  shut  the  book  as  well. 


Again,  the  title  informs  us  that  Mr.  Mast  is  com- 
petent to  teach  us  how  to  read  French.  Even  this  we 
doubt;  while  we  are  certain  that  his  book,  at  all 
events,  is  utterly  incompetent  for  the  task.  Fancy 
a  Racine  or  Moli^re  made  up  of  little  sentences  such 
as  we  quoted ;  and  we  really  scarcely  ever  rise  higher 
than  an  acquaintance  with  this  nonsense 

In  our  opinion,  again,  it  is  equally  unfitted  to  teach 
how  to  write  French,  inasmuch  as  even  a  Frenchman 
would  count  the  most  sensible  model  sentences  in 
this  book  a  compound  of  nonsense  and  wholly  un- 
necessary sense.  Sixthly  and  finally,  it  is  an  utter 
failure  in  pronunciatioa  Again  and  again  through 
these  columns  have  we  expressed  our  abhorrence  of  any 
attempt  to  teach  pronunciation  on  paper.  It  cannot 
and  never  will  be  successfully  done.  Any  approxima- 
tion thereto,  moreover,  is  simply  horrifying.  Take 
the  following  choice  morsels  from  the  pronunciation- 
table  given  on  p.  46  ; — 

botte  becomes  bo-ah-tt. 

fils  „      fiss,  which  is  certainly  utterly  wrong. 

oreille      ,,      o-ra-ye,  which  conveys  no  notion  at  all  of 

the  real  difficulty. 

excuse     „       eks-keese,  with  the  additional  information 

in  a  foot-note  that  this  last  business 
must  be  done  with  a  '  rounded  mouth ' 
so  as  to  hit  the  mark  exactly. 

We  have  accused  this  book  in  a  very  comprehensive 
fashion,  but  we  are  sure  that  no  competent  judge  will 
consider  that  our  accusations  are  far-fetched  or  un- 
necessary. Indeed,  we  have  only  to  open  the  book  at 
random  to  double  the  number.  Surely,  an  author 
should  try  to  speak  the  truth  on  his  first  page,  what- 
ever becomes  of  the  fiftieth.  Yet  we  find  a  list  of 
sixty  words  spelt  alike  in  English  and  French,  though 
by  no  means  in  all  cases  of  precisely  the  same  signifi- 
cance. This  list  is  headed  by  the  remarkable  state- 
ment that  all  in  it  are  *  names  of  male  beings,  or  con- 
sidered as  males.'  Here  are  a  few  examples  of  what 
Mr.  Mast  considers  as  male  beings ;  or  thinks,  at  all 
events,  that  the  French  have  been  deluded  into  think- 
ing of  as  male  beings  :  arsenic^  canal^  fruity  vase^  vice^ 
village.  Has  our  author  never  heard  of  a  neuter  gen- 
der ?  If  he  has,  then  it  is  simple  barefaced  nonsense 
to  talk  of  the  French  as  if  they  had  no  discrimination. 
If  he  has  not,  we  leave  our  readers  to  judge  of  his 
capabilities  to  lead  others. 

The  title  does  give  us  an  idea  that  we  may  get  a 
formal  sort  of  introduction  to  grammar.  This  is  a 
notion,  however,  which  we  soon  have  to  discard 
There  is  absolutely  no  vestige  of  any  systematic  or 
orderly  treatment — nothing  but  a  few  detached  notes 
on  verbs  here  and  there.  It  is  probable,  of  course, 
that  Mr.  Mast  himself  is  not  unacquainted  with  the 
subject  It  is  certain  that  he  is  utterly  unable  to  prove 
his  knowledge  by  his  work,  if,  by  a  stretch  of  imagina- 
tion, these  hundred  pages  may  be  so  called. 

But  we  must  have  done.  The  book  was  not  worth 
half  the  space.  If  any  one  desires  to  become  ac- 
quainted with  the  method  in  which  we  advise  him  not 
to  \^Tite  a  French  book,  if,  indeed,  any  infatuation 
should  finally  persuade  him  that  the  Fates  mean  him 
to  write  at  all ;  if  any  one  desires  to  sound  a  depth 
of  stupidity  of  which,  in  print,  at  all  events,  we  should 
have  doubted  the  existence, — let  him  devote  all  his 
spare  energies  to  the  perusal  of  this  book.  If  he 
desires  to  know  French,  let  him  keep  his  distance 
from  Mr.  Mast. 
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A  Sequel  to  the  First  Six  Books  of  the 
Elements  of  Euclid,  containing  an  Easy 
Introduction  to  Modern  Geometry.  With 
numerous  Examples.  By  John  Casey,  LL.D., 
F.R.S.  Hodges,  Dublin;  and  London:  Long- 
mans, Green. 

Professor  Casey's  aim  has  been  to  collect  within 
reasonable  compass  all  those  propositions  of  modem 
geometry  to  which  reference  is  often  made,  but  which 
are  as  yet  embodied  nowhere,  save  in  scattered  notes 
to  Euclid,  or  surrounded  with  very  much  more  ad- 
vanced work,  which  the  elementary  student,  at  all 
events,  has  no  very  definite  prospect  of  ever  putting  into 
practice.  It  differs  from  the  more  elaborate  works  of 
Mulcahy  and  Townsend,  in  tli(fit  any  one  who  has 
thoroughly  grasped  Euclid  merely,  is  fit  for  its  perusal ; 
while,  at  the  same  time,  we  shall  adduce  examples  to 
prove  that  the  results  attained  by  these  more  limited 
tools  are  by  no  means  small  or  inconsiderable. 

The  book  is  divided  into  six  sections,  corresponding 
to  the  various  Books  of  Euclid.  Excepting  the  gene- 
rally confused  look  of  the  diagrams  and  print,  this  is 
almost  the  only  objectionable  point  in  it  Though  one 
would  expect  that  an  arrangement  of  this  sort  would 
result  in  an  orderly  and  systematic  treatment  of  the 
subject,  the  result  is  precisely  the  opposite.  And  the 
confusion  introduced  by  this  method  of  treatment  is 
very  much  heightened  by  an  attempt  to  be  too  com- 
pact Four  propositions  and  thirteen  corollaries  do 
seem  rather  full  measure  for  three  pages,  and  the  re- 
petition of  freaks  such  as  these  cannot  but  give  the 
reader  a  general  impression  of  weariness,  inasmuch  as 
his  eye  will  absolutely  refuse  to  grasp  so  much  matter 
at  once. 

But  if  we  are  forced  to  object  to  the  arrangement  of 
the  book,  we  can  unreservedly  give  the  highest  pos- 
sible praise  to  its  matter.  In  most  cases  the  proofs 
are  extraordinarily  neat  Now  and  then,  indeed,  the 
author  is  led  to  give  to  a  proof  of  his  own  a  prefer- 
ence which  others  would,  perhaps,  have  refused  it 
But  this  is  rare,  and  the  fault  in  so  doing  is  almost 
condoned  by  his,  in  most  cases,  adding  other  proofs. 

As  examples  of  peculiarly  praiseworthy  work,  we  cite 
Prop.  14,  Book  L:  *  To  inscribe  a  square  in  a  triangle,' 
for  which  a  construction  is  given  which,  as  is  pointed 
out,  equally  well  applies  to  escribing  a  square ;  Prop. 
II,  Book  II.,  a  general  theorem  concerning  Centre  of 
Mean  Position;  Prop.  17,  Book  III.:  'To  describe 
in  a  given  triangle,  a  triangle  of  given  species,  whose 
area  shall  be  a  minimum,'  or  Professor  Williamson's 
proof  of  Prop.  18,  given  in  a  note  on  p.  48.  The 
treatment  of  the  Nine-Points  Circle,  however,  would 
bear  improvement.  It  does  not  commence  with  show- 
ing us  how  to  find  the  centre,  and  we  think  it  should 
do  so. 

The  Notes  to  Book  VI.  are  the  most  satisfactory. 
Feuerbach*s,  or,  as  we  have  been  accustomed  to  csdl 
it,  Terquem's  Theorem  ^the  nine-points  circle  touches 
inscribed  and  escribed  circles),  is  favoured  with  two  or 
three  proofs,  all  of  which  are  neat  Dr.  Hart's  exten- 
sion of  it,  too,  is  extremely  well  proved. 

The  Method  of  Reciprocal  Polars  is  touched  on,  but 
of  course  not  to  any  great  extent,  inasmuch  as  it  is 
of  very  small  utility  as  far  as  circles  and  lines  are 
CDncemed. 

Feuerbach's  Theorem  would  have  supplied  a  neat 
proof  of  the  problem :  *  To  describe  a  circle  touching 
three  given  circles,'  inasmuch  as  given  the  escribed 


circles,  it  is  not  at  all  hard  to  find  the  primary  triangle 
to  which  they  are  escribed,  and  to  draw  the  nine- 
points  circle  of  this  triangle.  Nevertheless,  this  pro- 
blem is  solved  by  Professor  Casey  in  two  really  good 
ways — one  of  which  is  original,  and  both  deserve 
especial  commendatioa 

Pascal  and  Brianchon's  well-known  theorems  are 
likewise  applied  as  far  as  they  can  be  to  circles. 

Finally,  in  Section  VIII.  of  this  book  we  have  a 
collection  of  a  hundred  miscellaneous  exercises,  three 
of  which,  being  important,  are  solved  These 
include — 

Malfatti's  Problem  :  To  inscribe  in  a  triangle  three 
circles  which  touch  each  other,  and  each  of  which 
touches  two  sides  of  the  triangle. 

Miquel's  Theorem  :  If  the  five  sides  of  any  penta- 
gon be  produced,  forming  five  triangles  external  to  the 
pentagon,  the  circles  described  about  these  triangles 
intersect  in  five  points  which  are  concyclic 

We  shall  have  given  suflScient  commendation  to  the 
book  when  we  say  that  the  proofs  of  these  and  equally 
complex  problems,  which  we  used  to  shudder  to  attack 
even  by  the  powerful  weapons  of  analysis,  are  easily 
and  triumphantly  accomplished  by  Pure  Geometry. 

After  showing  what  great  results  this  book  has  ac- 
complished in  the  minimum  of  space,  it  is  almost 
superfluous  to  say  more.  Our  author  is  almost  alone 
in  the  field,  and  for  the  present  need  scarcely  fear 
rivals. 

Elementary  Notions  of  Logic:  Being  the 
LrOgic  of  the  First  Figure,  designed  as 
Prolegomena  to  the  Study  of  Geometry. 

By  Alfred  Milnes,  M.A.  (Lond).     London :  W. 
Swan  Sonnenschein  and  Allen. 

In  the  midst  of  a  deluge  of  books  on  this  subject, 
our  author  finds  it  very  necessary  to  give  cause  for  his 
existence  in  a  somewhat  lengthy  preface.  In  order  to 
get  at  once  an  idea  of  the  scope  of  the  book,  and  a 
notion  as  to  why  we  have  it  at  all,  let  us  endeavour 
to  follow  him.  *  Too  often  our  elementary  text-books 
resemble  rather  the  lecture-notes  of  a  clever  student 
preparing  for  an  examination  than  the  thorough 
rounded  work  of  the  highly-trained  teacher.'  This  is 
true  enough.  All  it  means  is,  that  no  professor  ven- 
tures to  write  in  his  book  aU  that  he  would  have 
dictated  to  his  class — leaves  a  good  deal,  in  fact,  to  be 
supplemented  by  the  pupil's  private  ingenuity.  And 
such  a  course  is,  it  seems  to  us,  very  advisable.  *  The 
result  is,  that  the  student  finds  himself  bewildered  by 
an  immense  amount  of  matter  crammed  into  a  smaU 
compass,  and  he  must  needs  learn  his  subject  before 
he  can  understand  his  book.'  And  as  in  most  cases 
of  private  study,  it  is,  to  say  the  least,  doubtful 
whether  a  subject  can  be  learned  without  a  book — we 
see  at  once  the  true  cause  for  the  publication  of  this 
book. 

There  is  not  the  slightest  doilbt  in  our  minds  that, 
to  some  little  extent,  our  author  has  exaggerated  the 
magnitude  of  the  evils  which  he  has  arisen  to  remedy. 
This  we  can  easily  pardon,  and  are  now  free  to  bestow 
unmixed  praise  on  the  execution  of  the  somewhat 
difficult  design. 

The  ground  covered  is  necessarily  small,  because  we 
are  confined  to  the  First  Figure.  Nevertheless,  the 
hope  expressed  in  the  Preface,  that  the  knowledge 
should  be  sound  and  competent,  as  far  as  it  goes,  is 
adequately  realised.     The  chief  subjects  treated  of  are 
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Denotation  and  Connotation,  Genus  and  Species, 
Propositions,  Quality  and  Quantity,  Oppositions  and 
Conversions  of  Propositions,  Inference  and  other 
Modes  of  Demonstration,  and  Definition,  Through- 
out the  plan  of  representing  syllogisms  by  parallel 
lines,  and  thus  testing  their  reliability,  is  adopted  At 
first,  indeed,  besides  this  plan,  we  have  the  other 
common  one,  of  circles  within  circles ;  but  this  is 
finally  abandoned  as  being  too  cumbrous,  and  not 
general  enough.  Moreover,  all  places  where  an  im- 
portant connection  with  Euclid  occurs  are  emphasized, 
so  that  they  cannot  well  escape  notice. 

There  are  two  classes  of  people  to  whom  this  book 
will  be  of  especial  service — those  who  have  found  a 
difficulty  in  falling  in  with  Euclid's  method  of  mana- 
ging matters,  and  those  who  have  found  the  ordinary 
logical  text-books  too  condensed.  We  take  the  author's 
word  that  such  people  exist ;  though,  without  that 
word,  we  might  have  doubted  it  Admitting  this,  we 
record  our  conviction  that  the  task  could  not  have 
been  better  done. 

A  Manual  of  Spelling  and  Dictation.  In  Two 
Parts.  By  Joseph  Hassell,  A.K.C.  London: 
Walker  &  Co. 

These  two  little  books  will  be  found  very  useful  by 
all  who  adopt  them.  They  contain  a  senes  of  well- 
chosen  *  Home  Lesson '  exercises,  special  prominence 
being  given  to  *  catchy '  words,  and  to  the  words  which, 
though  sounded  alike,  are  spelt  differently.  The  books 
have  a  neat  appearance,  and  are  well  stitched. 

Sharpies'  Arithmetical  Test  Cards.  In  Five 
Packets,  for  Standards  11.  to  VI.  London :  John 
Heywood. 

We  are  glad  to  be  able  to  recommend  these  five 
packets  of  cards.  The  selection  of  problems  struck 
us  as  being  particularly  happy. 

Johnston's  Illustrations  of  Light  and  Heat 
Sheets  III.  and  IV.  (Heat),  with  Handbooks. 
London  :  W.  &  A.  K.  Johnston. 

Worthy  of  the  high  praise  which  we  bestowed  on 
their  predecessors  in  the  same  excellent  series  of  illus- 
trations. 

The  Missing  Sheriff:  a  Mystery  of  Chaucer's 
Time.  And  other  Poems.  By  Hartley 
Taml)m.     London  :  John  Heywood     1881. 

It  is  the  duty  of  every  man  or  woman  who  sits  down 
to  examine  a  new  work  to  do  so  with  the  intention  of 
criticising  that  work  in  a  fair  and  generous  spirit,  and 
of  endeavouring  to  discover  not  so  much  its  faults  as 
its  excellences.  More  especially  is  it  to  be  noted  that 
if  the  book  is  the  first  production  of  its  author,  it  is 
the  critic's  duty  to  do  his  utmost  to  discover  what 
promise  the  author  gives  of  future  excellence;  for 
promise  is  to  be  expected  rather  than  performance  in 
a  primary  work. 

We  presume  that  the  volume  before  us  is  the  first 
production  of  Mr.  Hartley  Tamlyn.  Indeed,  he  tells 
us,  in  an  address  to  the  reader,  that  this  is  his  primal 
effort  In  the  same  address  he  begs  his  critics  to 
remember  that  whatever  they  may  say  of  his  book, 
however  they  may  review  it  in  a  hostile  manner,  he 
will  not  take  their  strictures  as  personal  offences,  but 
will  rather  regard  them  as  incitements  to  better  things. 


Having  thus  been  assured  that  our  author  is  open  to 
criticism  in  its  truest  sense,  we  proceed  to  examine  his 
work,  hoping  to  find  in  its  pages  some  of  that  verse- 
writing  which  may  be  called  Poetry. 

Mr.  Tamlyn  has  filled  the  first  sixty-five  pages  of  his 
work  with  the  poem  which  gives  the  title  to  the  whole. 
It  is  written  in  a  smooth,  easy-floining  octometer,  which 
at  length  grows  monotonous,  just  as  the  pleasant 
babble  of  a  stream  becomes  wearisome  from  its  very 
sameness.  The  poem  has,  here  and  there,  fair  de- 
scriptive passages,  but  we  think  that  it  has  no  especial 
merit  save  that  of  an  easy  versification.  Its  length  is 
a  great  hindrance  to  its  success.  If  only  our  young 
poets  would  remember  the  simple  rule  that  quality  is 
better  than  quantity,  they  would  produce  much  more 
satisfactory  work. 

Of  Mr.  Tamlyn's  shorter  poems  we  can  speak  with 
more  praise,  and  we  can  most  honestly  assure  him 
that  he  would  have  been  much  wiser  if  he  had 
published  only  the  *  other  poems.'  Although  there 
is  a  certain  crudeness  and  juvenility  about  these  mis- 
cellaneous verses,  still  there  is  something  in  them  which 
is  pleasing,  and  which  shows  that  their  author  is  the 
possesser  of  some  fancy,  and  has  a  faculty  of  expressing 
himself  in  a  fluent  and  musical  fashion.  As  a  specimen 
of  what  he  can  do  we  extract  the  following  poem,  or 
rather  sonnet,  merely  remarking  that  Mr.  Taml}^! 
would  have  done  better  if  he  had  avoided  the  use  of 
the  heroic  couplet  at  the  end : — 

•  TO  LONGFELLOW. 

'  Thon  new-world  Bard,  whose  touching  melodies 
Across  the  ocean's  changefal  face  have  come, 
To  cheer  and  teach  us  in  our  English  home 
By  every  charm  that  woven  in  them  lies ; 
Brother  in  spirit^  ezcellor  in  song. 
The  mystic  music  of  thy  varied  lays 
Has  duirmed  away  the  dulness  of  our  days, 
And  captive  led  too  willing  slaves  along. 
Time  passes  on  from  Spring  to  Autumn  brown, 
The  Winter,  hoary,  sere,  to  them  takes  place ; 
But  mayest  thou,  now  ending  mortal  race, 
Ne*er  be  assailed  by  wintry  storm-blast's  frown  $ 
May  green  poetic  laurels  ever  shed 
Traftquilest  glories  round  thy  patriarch  head  ! ' 

In  parting  with  our  new  author  and  his  book  we 
would  give  him  a  word  or  two  of  advice  We  would 
beg  him  to  remember  that  it  is  only  with  care,  and 
thaughty  and  study  that  any  man — however  much  of 
the  divine  afflatus  he  may  possess — can  become  a 
real  poet,  not  to  say  a  great  one.  We  would  advise 
him  also  not  to  take  Lord  Byron  as  a  model,  as  he 
seems  to  be  in  danger  of  doing  at  present,  for  no 
worse  model  could  possibly  be  found.  Great  and 
noble  as  the  '  greatest  Englishman  of  the  nineteenth 
century '  was,  and  fine  and  powerful  as  his  works  are, 
yet  it  is  nearly  impossible  to  imitate  him,  and  those 
who  do  so  will  find  that  they  will  succeed  in  making  a 
capital  copy  of  his  bad  points,  and  fail  in  reproducing 
his  good  ones.  We  would  earnestly  recommend  Mr. 
Tamlyn  to  study  the  works  of  the  masters  of  our 
Natural  school  of  poetry,  and  to  read  attentively  the 
best  poems  of  Wordsworth,  of  Tennyson,  and,  coming 
into  recent  times,  of  Lewis  Morris ;  and  not  to  think 
of  publishing  any  more  books  until  his  style  is  fully 
formed  Let  him  remember  that  he  who  has  the  power 
of  writing  poetry  possesses  a  very  noble  gift  indeed, 
and  one  for  which  he  will  be  held  accountable.  Let 
him  remember  that  poetry  in  its  truest  sense  is  the 
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expression  of  nature  and  of  life,  and  that  it  is  the 
mission  of  a  poet  to  sing  of  all  that  is  bright  and 
beautiful  in  the  life  we  live  and  in  the  scenes  which 
lie  about  us,  and  to  endeavour — ^and  surely  this  is  a 
noble  work — to  make  happier  and  better  the  crowd 
of  humanity  by  which  he  is  surrounded. 

Man:  his  Frame  and  Wants.  By  the  late 
Charles  Baker.  London :  The  Systematic  Bible 
Teacher  Repository. 

This  comprehensive  little  work  is  the  first  of  a 
popular  series  for  school  and  home  use,  and  consists 
of  a  number  of  lessons  upon  the  human  frame  and  its 
various  requirements.  Chapters  upon  anatomy  are 
followed  by  others  upon  food,  clothing,  dwellings, 
education,  etc,  each  comprising  a  considerable  amount 
of  information.  Although  scarcely  suited  for  a  class- 
book  for  the  use  of  children,  this  volume  will  be  found 
of  service  to  teachers  in  preparing  lessons  for  their 
pupils. 

Animals:  their  Nature  and  Uses.  By  the 
late  Charles  Baker.  London:  The  Systematic 
Bible  Teacher  Repository. 

This  volume  forms  the  second  of  the  above  series. 
Unfortunately,  in  bringing  out  a  new  edition  of  this 
work,  the  contents  have  not  been  revised  and  cor- 
rected up  to  the  present  state  of  scientific  knowledge, 
and  we  are  in  consequence  presented  with  many  of 
the  errors  of  the  time  in  which  the  volume  originally 
appeared.  Some  of  the  statements  are  of  a  very  mis- 
leading character,  and  are  entirely  opposed  to  the 
teaching  of  the  other  text-books  at  present  in  use. 
For  instance,  on  page  24  we  are  told  that  the  bat  may 
be  considered  as  one  of  the  links  of  nature,  combining 
the  characteristics  of  the  mammals  with  those  of  the 
birds.  Such  an  assertion  speaks  for  itself.  Farther 
on,  we  find  the  common  blindworm  included  among 
the  snakes.  Again,  early  in  the  work,  the  luminosity 
of  the  sea  is  referred  to  the  agency  of  the  radiates,  or 
starfish,  and  on  page  14  the  food  of  the  gluttons  is 
stated  to  be  chiefly  of  a  vegetable  nature. 

Many  of  the  illustrations,  too,  are  exceedingly  crude 
and  imperfect  That  of  the  ape,  on  page  6,  reminds 
one  of  the  woodcuts  in  the  natural  histories  of  a 
couple  of  hundred  years  since,  and  the  eland,  on  page 
J2y  appears  to  have  been  drawn  from  one  of  the 
animals  in  a  child's  'Noah's  Ark.'  The  whale,  on 
page  19,  is  almost  unrecognisable,  being  adorned  with 
a  pair  of  huge  eyes  and  ears,  and  a  few  pages  farther 
on,  the  duck-billed  platypus  is  represented  with  a  tail 
resembling  a  fox's  brush.  Passing  to  the  insects,  too, 
in  a  drawing  of  the  bee,  showing  the  three  sections  of 
the  body,  the  third  pair  of  legs  is  represented  as 
springinjg;  from  the  abdomen. 

In  spite  of  these  and  other  errors,  however,  there  is 
a  good  deal  of  sound  information  in  the  book,  which, 
like  the  last,  is  more  suited  to  teachers  than  to  pupils. 

First  Book  of  Geography.  (British  Isles.) 
Bv  the  Rev.  C  A.  Johns.  (Bell's  Books  for 
Young  Readers.)  George  Bell,  York  Street, 
Covent  Garden. 

This  little  book  is  of  the  right  educational  stamp, 
and  is  a  most  refreshing  relief  from  the  repulsive  col- 
lection of  names  and  places,  the  committal  of  which  to 


memory  is  supposed  by  some  writers  to  constitute  a 
knowledge  of  Geography.     Mr.  Johns  possesses  the 
happy  g^t   of  knowing  how   to   write  for  children 
without  being  childish,  and  renders  the  acquisition  of 
knowledge  easy  as  well  as  attractive  by  the  true  educa- 
tional plan  of  letting  the  idea  precede  the  term.    A 
few  of  the  opening  sentences  in  his  capital  little  book 
will  show  teachers  and  parents  that  this  is  the  sort  of 
way  in  which  geographical  knowledge  can  best  be 
read  about : — *  If  you  walk  but  a  little  way  into  the 
country,  you  must  see  that  the  ground  or  surface  of  the 
earth  is  not  everywhere  the  same.    A  piece  of  ground 
which  is  shut  in  all  round,  and  has  plants  growing  in 
it,  is  called  a  garden  or  field.    If  the  field  has  grass 
growing  in  it,  it  is  called  a  meadow;  if  cows  and  sheep 
feed  in  it,  it  is  called  2l pasture;  but  if  the  grass  has  to 
be  made  into  hay,  it  is  called  a  hay  field  ;  and  fields  in 
which  com  or  turnips  are  grown,  are  called  cornfields  or 
tumipfields,     A  piece  of  ground  covered  with  large 
trees  is  called  a  wood ;  a  very  small  wood  is  called  a 
grove  ;  a  very  large  one  z.  forest     If  the  trees  in  a  wood 
are  cut  down  before  they  are  laige,  and  let  to  grow 
again,  then  the  wood  is  called  a  copse.     If  fruit-trees 
grow  in  a  field,  it  b  called  an  orchard.* 

In  this  pleasant  way  Mr.  Johns  leads  children  to 
notice  what  they  see  around  them,  to  understand  the 
common  and  familiar  names,  and  thence  by  a  sure 
process  of  induction  to  associate  further  geographical 
knowledge  with  the  like  method  of  observation.    After 
thus  pleasantly  talking  about  the  most  striking  features 
of  land  and  water,  the  most  salient  features  of  modem 
British  civilization  are  ^ven  and  lucidly  contrasted 
with  those  of  former  penods.     A  short  account  of  the 
principal  English  coimties  makes  up  the  mass  of  the 
succeeding  pleasantly-written  pages,  followed   by  a 
brief  description  of  Ireland,  Scotland,  and  Wales. 
Interspersed  are  useful  and  attractive  chapters  on 
the  Mariner's  Compass,  Mines,  Government,  Banks 
and  other  commercial  arrangements,  and  the  leading 
features  of  the  vast  metropolis.     With  so  much  to 
approve  we  are  sorry  to  see  anything  in  the  way  of  im- 
perfection in  this  useful  little  book.   But  Mr.  Johns  does 
not  seem  to  be  aware  of  the  light  which  Dr.  Nicholas, 
Pike,  and  others  have  thrown  upon  the  civilization  of  the 
ancient  Britons,  and  gives  the  usual  worn-out  statements 
about  their  being  mere  hordes  and  half-naked  savages, 
together  with  the  common  twaddle  about  the  igiKxant 
and  cruel  superstition  of  the  Druids.     Mr.  Johns, 
however,  cleverly  avoids  falling  into    the   common 
error  of  describing  the  Britons  as  being  driven  out  of 
the  country  by  the  Teutonic  invaders: — 'You  will 
read  by-and-by,  in  books  of  history,  who  these  nations 
were;  but   I   may  tell  you  that  their  names  were 
Danes,  Saxons,  and  Normans,  and  that  in  time  they 
became  so  mixed  up  with  the  Britons  that  it  was  not 
possible  to  tell  one  from  another.'    This  is  well  put, 
and  corrects  a  widespread  popular  error.    We  also 
question  the  propriety  of  attributing  ^ckness  to  the 
pleasure  of  God,  when  if  people  would  only  attend  to 
God's  laws  much  sickness  would  be  avoided.    We  are 
no  more  justified,  generally  speaking,  to  say  that  it 
pleases  God  to  afflict  people  with  sickness  than  that  it 
pleases  Him  to  drown  those  who  throw  themselves 
into  the  water,  or  bum  those  who  rush  into  the  fire. 
This,  however,  is  only  a  mere  passing  expression  on  the 
part  of  Mr.  Johns,  and  not  prominently  thrust  forwaid 
The  same  reticence  in  avoiding  sacred   references 
might  lead  to  the  reconstruction  of  the  following  pas- 
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sages  in  regard  to  the  rising  of  the  tides: — *  You  might 
be  afraid  that  it  would  rise  so  high  as  to  sweep  away 
the  houses  and  people ;  but  God  has  fixed  the  bounds, 
which  it  can  never  pass.'  Now  as  the  tide  often  does 
'rise  and  sweep  away  houses  and  people,'  children 
ought  to  be  taught  that  this  is  owing  to  people  not 
taking  sufficient  precautions  against  storms  and  floods, 
which  are  as  much  portions  of  Divine  arrangement  as 
the  ordinary  rise  and  fall  of  the  water.  So  far  from 
the  sea  never  passing  some  supposed  bounds,  it  is 
continually  encroaching  on  the  land  in  some  parts, 
receding  in  others,  and  washing  the  shore  with  incessant 
changes.  Not  only  the  yielding  clay  and  chalk  are 
sapped  away  by  the  waves,  but  even  hard  rocks  in 
time  yield  to  its  incessant  action,  while  on  the  other 
hand  sand  and  shingle  are  deposited,  as  at  Bramber 
and  Hythe,  by  which  a  new  coast-line  is  formed,  and 
places  formerly  washed  by  the  sea  are  now  far  inland 
Mr.  Johns  is  as  capable  of  dealing  with  these  important 
geographical  facts  as  with  others,  which  in  his  hands 
are  rendered  unusually  attractive  and  instructive. 
Altogether  this  book  of  no  less  than  300  pages  of  nice 
large  readable  type  and  suitable  illustrations  is  a 
capital  shilling's  worth,  admirably  suited  for  supple- 
mentary reading  lessons  to  the  junior  and  middle 
portions  of  schools. 

Marby's     Imperial    Copy-Books.     Na    6^. 
London :  Thomas  Murby. 

This  new  number  in  Mr.  Murby's  well-known  Im- 
perial Copy-Books  is  a  valuable  addition  to  the  series. 
To  prevent  the  possibility  of  the  young  writer  ignoring 
the  lithographed  headlines,  there  are  no  less  than  four 
separate  copies  on  each  page.  The  writing  is  round 
and  beautiful  When  neatly  done,  this  copy-book 
will  form  an  exceptionally  good  one  for  presentation 
to  Her  Majesty's  Inspector  at  his  aimual  visit 
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*«*  Comtnunicaiumsfor  this  to/umn  must  nock  the  Qfici  tut 
later  than  thi  15/i  fiu/.,  and  should  he  addressed, '  The  Quiry 
Editor  '  of  the  Practical  Teacher,  PUgrim  Sirett,  LndgAte  Hill, 
London,  £.  C .  Cerrespondents  must  in  all  cases  remember  to  give 
their  true  tusamn  net  netessarifyfar  peMkaiieis,  huteu  a  guareuUee 
of  good  faith,  and/arfaciiiiy  preferences 

IVe  art  new  reeehdng  such  a  number  of  Queriet  that  we  shall 
be  obliged  far  the  future  to  limit  each  correspomUsU  to  One  queS' 
tion.  When  more  than  one  are  sent,  we  shall,  if  possible,  give 
slight  Hnis  for  the  soluHon,  or  solve  the  most  dijficuU  only,  A 11^ 
howeuer,  who  adhere  to  our  mk  wmy  be  sure  of  having  their 
difficulties  fully  ixpUuntd, 

We  should  be  much  obliged  if  correspondents  who  send  numerical 
or  algebraical  questions  for  solution^  and  are  able  from  any  source 
to  give  the  required  cmswer,  would  do  so.  It  would  save  much 
time  at  present  spent  on  verification, 

1.  DxLMSK.— Parser  '  How  do  you  do  ? '  The  first  </<9  is  the 
ordinary  anxyimry  (equivalent  to  Latin y&^frv) ;  the  second  is  the 
only  snnrivisg  form  of  the  Anglo-Saxon  du^n^  which  is  equiva- 
lent to  the  Latin  valere.  The  original  verb  remains  in  Danish 
in  the  slightly  altered  foxm  dumer,  Fdr  inrther  information, 
see  Latham's  Dictionary^  Morris*  Handbook,  or  any  standard 
work. 

2.  Farmer,  Muir  of  Ord.— Yon  will  find  Crosby  Lockwood's 
Text'Booh  of  Agriculture  veiy  useful,  and  quite  sufficient  for  the 
Honours  Esaminatioo.  Bfosrs.  Lockwood  and  Go's  address  is 
7,  Stationen'  Hall  Oout,  London,  E.C. 


3.  O.  Dexter,  Marple. — ^The  perpendiculars  from  the  angu- 
lar points  upon  the  opposite  sides  of  a  triangle  meet  in  a  point. 

I^t  ABC  be  the  tnangle,  and  through  the  vertices  draw  lines 
FA£,  ECD,  DBF  parallel  respectively  to  the  opposite  sides, 
forming  a  fresh  triangle  D£F.  Then  FACB  is  a_parallelogram 
.-.  FA»BC,  so  also  A£»BC.  Hence  the  line  FE  is  bisected 
in  A ;  similarly  ED  is  bisected  in  C,  and  DF  in  B.  Also  an^ 
line  perpendicular  to  BC  is  perpencUcular  ako  to  FE,  which  is 
paraUel  to  BC.  Hence  the  problem  reduces  itself  to  proving 
that  the  perpendiculars  to  the  sides  of  the  triangle  DEF  through 
their  middle  points  meet  in  a  point.  Let  Ar  and  BP  be  two 
of  these  perpendiculars,  and  join  CP.  (N.B.— The  figure  will 
be  easiest  to  draw  if  all  the  angles  of  ABC  are  supposd  acute.) 
We  will  prove  that  CP  is  perpoidicular  to  ED.  Join  DP,  EP, 
FP.  Then  m  the  triangles  DPB,  PBF,  DB»BF,  BP  common, 
/FBP=rt. ang.  =/PBD, .'. (Euc. i.  4)  FP=DP.  Similarly, also, 
FP=»EP.\  DP=EP,  and  DC«=CE,  and  CP  is  conmion  to  DPC, 
PCE.'.(Euc  i.  8)  /DCP'^/PCE^rt.  angle. 

P  is,  of  course,  the  orthocentre  of  ABC,  and  the  circumscribed 
centre  of  DEF. 

4.  O.— Show  that  the  altitude  of  the  greatest  e<|uilateral 
triangle  that  can  be  circumscribed  about  a  given  triangle  is 

/  a^^l^^zab  cos  (-  +0  I  *   (Todhr.,  Differential  Calculus). 

L(et  ABC  be  the  triangle,  and  DEF  the  dxcumscribed  equila- 
teiial  triangle;  DEF  being  placed  round  ABC,  so  that  I)  is 
opposite  A,  etc 

F  CBD—tf.    CAE—0. 


CD      fan  e 


CB      sin  60* 


.CD 


2g  sin  g 


SoalsoCE  -  J^il2> 

V3 


But  FAB 

E        FBA 


r-A-^ 
ir-B-^ 


.•.BFA«6o<'«»  — (t  — A  — 0)  — (t— B  — ^1 

e  +  ^^c 


(i).-.^  +  ^-^-'+c) 


Also  since  DFE  is  a  max.    DE  mint  be  a  max. 

•*.  a  sin  ^  +  3  sin  0  is  a  max. 

Dtflerentiatlag,  and  using  the  notation  of  difierentialsr 

«eoa9.    d0  +  bofM^.    dpm»o. 

Also  differentiating  (i) 

</  0  +  ^  0  =  o. 

(a)  •*.  a  008  tf  »  ^  coa  0,  on  eliminating  the  differentials. 

Now  ahitude  of  DFE  ■=»  g  sin  ^  -h  ^  sm  0. 

«=»  „J  a*  sin'  ^  +  ^  sin*  ^  +  2^^  sin  ^  sin  0 

—  «/  o^  +  ^'— «^  cos?  tf— ^  ooi^^+aa^sin^sm^. 
Now  from  equation  (2)  a>  cos^  ^wtf^oos^cos^—^  cos^  t 
•*.  altitude  »  (o^  +  fi—iab  00s  6  cm  ^  +  iabsm$sin^)^ 
=  {a*  +  l^^2ab  cos  (^  +  0)}* 
-  (by  (1) ){^  +  i^^2ab  cos  (^  +  ^^l  * 
It  is  of  course  evident  that  the  altitude  might  equally  well  be- 
1^  ^.^^a^cos^r  +  Aj  j*    or  the  similar  expression  in 

c,  a,  and  B.  These  three  solutions  are  all  different,  or  there  are 
three  maxima  values.  The  condition  for  a  unique  solution  is 
seen  to  be 

^+2abcM{~  +  A  — ^  +  2flrcos(-  +  b\ 

=»  fl*+  2dc  cos  (-  +  A  > 

5.  Find  what  sector  must  be  taken  out  of  a  given  circle  in 
order  that  the  remainder  may  form  the  curved  surfiioe  of  a  cone 
of  maximum  volume,  a  is  the  angle  of  sector,  r  radius  of  cirde, 
{2w^a}r  ctrcumferenoe  of  base  of  coae»  r  slut  height 


\/'-C-i?)'"«'«^' 


.•.  (iw— «)^  {4«»— (ar-a)'}  is  man. 
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DifferenUtte  with  reg«rd  lo  2»-«  -=  y,  i6»y-6).»  =  o, 


2ir-a 


6.  If  normal  to  curve  xJ  +>*  =  fl*  make  an  angle  ^  with 
axis  of  X  its  equation  is y  cos  ^— x  sin  ^  =  tf  cos  2^ 

.•.  equation  is  {y—yxi  J^i*— (jf— •^^ib'r  =  o 


•  • 


^1' 


tan  ^ ;    n  =  -^i  t*"^'  0 


.Ji 5i. 

sin^  0        cos^  ^ 


^    ^sin^^  +  cos'^  ) 


=  —  tf  (refer  to  geometry  of  curve)  .*.  ^1— ri  (  — ) 

B>  —  a  {sin'^ — tan0cos'0^ 

«  +  tf  cot  2  ^ .    Wlience  the  answer. 

7.  A  SUBSCRiBXK,  Poplar.— In  what  propositions  in  Euclid's 
firstland  second  books  art  the  axioms  used  ?  Take  any  standard 
Euclid,  Todhunter's  say,  and  glance  down  the  margin  of  the 
page  for  the  references.  We  cannot  answer  questions  which  you 
can  find  answered  in  any  book. 

8.  'Habitans  in  Silva.'— Yon  have  confounded  Stocks 
with  Sterling  tncnty,  £^J  iSs.  4d.  is  the  sterling  money 
invested  in  the  oof.    If  this  sum  be  changed  into  Stocky  then  we 

i6.8d.  of 


have  ;f  7666 


^SAiri  in  the  9o|. 


;f6947  !»»»  4d.  X  100  _  ^^^  jg3   gj 

B9*  '  Head  Mastrr,*  Mansfield.— If  yon  cannot  get  the  in- 
formation vou  want  in  Crosbv  Lockwood's  Text'Beok,  or  some 
other  standard  authority,  we  think  your  best  course  would  be  to 
consult  some  neighbouring  fimner,  who  would  almost  certainly 
be  able  to  help  you.  We  ao  not  f!eel  justified  Into  extending  our 
already  swollen  column  by  introducing  matter  which  can  at  best 
have  a  very  special  interest  only. 

to.  W.  £.  B.,  Stockport.— Get  Dr.  Marse's  General  Musical 
Instruction  (Novello^  6s.  6d.),  or  Dr.  Crotdi's  Elements  of 
Musical  Composition  (Novello,  4s.  6d.),  and  Bannister^s  Music 
(BeU,  5s.  6d.). 

11.  *DiBV  XT  MoN  Dkoit.'— Handwriting  good;  nothing 
bat  constant  practice  will  enable  you  to  write  a  really  excellent 
hand.  Cox's  (Hughes)  or  Vere  Foster's  (Blackie).  BCansford's 
Arithmetic,  4s.  6d.  (Hog^es),  would  suit  yon  admirably. 

12.  J.  W.  Smith,  Raddifle.'— Marriages  were  first  solemnized 
in  churches  in  the  reign  of  Henry  III.  How  and  where  were 
th^r  solemnised  before? 

The  custom  was,  we  believe,  for  the  couple  who  wished  to 
be  united  to  go  to  the  nearest  priest,  when,  in  the  simplest 
ftjhion  possible^  in  no  particular  place,  and  with  a  minimum 
of  show,  the  celebration  was  efiectra. 

13.  ^V.  Nkal,  Boston. — ^Tavlor's  ffow  to  Compose,  price  is. 
(Hughes),  Dr.  E.  A.  Abbott's  book,  or  books,  on  the  same  sub- 
ject, and  many  others  at  once  occur  to  us  as  suitable. 

14.  Duplex,  Middlesborough.*-A  ball,  weighing  one  ton,  is 
let  fall  from  a  height  of  fifteen  feet,  and  strikes  an  iron  plate 
lying  on  the  ground.    Required,  the  pressure  on  the  plate. 

Pressure  on  plate  »  momentum  destroyed. 
=  mass  X  velocity. 

=■  V2  X  32  X  15  tons  =«  8>/is  tons. 
~  30!  tons  nearly. 

15.  William  Seymour,  South  Shields.— A  man  at  the  centre 
of  a  circle  500  yards  in  diameter  starts  in  pursuit  of  a  horse 
nmning  round  its  circumference  at  the  rate  of  one  mile  in  two 
minutes.  The  man  goes  at  the  rate  of  one  mile  in  six  minutes, 
and  runs  directly  towards  the  hoise  in  whatever  direction  he 
may  be  going.    Required,  the  distance  each  will  ran  before  the 

catches  the  hoise^  and  vrtiat  figure  each  will  describe. 


Simple  as  this  problem  seems,  it  utterly  transcends  all  the  powers 

f  mathematical  analysb  to  solve  it  completely.    We  cannot  even 

get  the  equation  to  the  curve  in  Cartesian  co-ordinates,  and  all 


we  can  do^  in  fact,  beyond  giving  a  few  eeneral  hints,  is  limited 
to  finding  the  differential  equation  to  ttie  path.    Suppose  the 


horse  to  move  with  uniform  angular  velocihr  to  round  the  circle, 
the  horse  starting  firom  A,  the  man  fix>m  C,  and  movhig  witli 
uniform  velocity  which  is  e  timet  the  Vantai  velocity  of  the 
horse.  We  take  algebraical  fieures  for  the  velocities,  etc,  to 
simplify  matters,  because,  as  we  nave  said,  we  are  utterly  unable 
to  reach  a  definite  solution.  Let  /  be  the  time  which  e]iq»es 
before  the  horse  reaches  any  point  B,  the  man  being  simulta- 
neously at  P,  and  thus  BP  being  the  tangent  at  P.  |  ACB  »wC, 

arc  AB  =  rw/  .*.  arc  CP=«rW.  Call  CP  j,  then  w  C  =  ^ 
[CBN  =  |ACB«  i. 

.•.CN  =  rsin-     BN— rcos- 


er 


er 


.  * .  the  co-ordinates  of  B  are 


(rsin^,  rcos  — I 
er  erf 


Now  P  being  the  current  point  (x,  y)  since  the  tangient  at  P 
to  the  locus  passes  through  B 

Now  *  =  /     >/i  +  /•  dx  where  /  has  its  usual  meaning 

of-ff ,  q  having^  where  used  in  future,  the  ««^««"g  zJl. 
ax  a  XT 

This  is  the  differential  equation  to  the  path  of  the  horse. 
We  must  proceed  to  eliminate  the  circular  fimctions. 

Let.^iiAlZ'^-^,  then  ^-  ^L±J?-/(«y). 
er  ax  er 

Then  differentiating  equation  (i) 

r  (— /sin^  +^  sin0  +//cos^)  =  2p-\-qx. 

Hence  we  have  the  two  equations— 

^  (£ — /)  *"*^  +r//cos^=  2/  +  xq 
rpsm^  +rcos^='jr  +  xp 

Nowtheelimhuntof  {;^^$+J^*=^j}  i,bf»dn« 

for  sin^and  cos^,  and  substituting  in  the  equation 

sin'^  •f-cos'^^  I,  seen  to  be 
(a,  *,  —  «,  *i)«  «=  (tf  1  f J  —  fl,  c^y  +  (^  f,  —  ^,  c^y 

This,  substituting  the  oo-effidents  of  the  given  eqaattoas, 
becomes — 

f^  {5?  -/(I  +/^}'  =  {2P  +  qx  -pfU  +  AT)}*  + 
{2/»  — £y+/(jr+/r)}* 
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/",  however,  is  irrational,  and  =  — ^ 


Collecting   co-effi- 
dents,  it  is  obvious  that  we  have 

Squaring  both  sides,  and  substituting  for/,  q^f^  their  values 
and  simpli^ing,  we  have  finally — 


4,f 


*  (©'IPSl- (I)"}- S  ('-!)•] 


This  is  a  differential  equation  of  the  second  order  and  twelfth 
de^ee^  and  consequently  will  io  general  involve  twelve  ambigui- 
ties and  two  undetermined  constants. 

The  ambiguities,  however,  may  be  disposed  of,  because  the 
limits  of  intCf^ation  are  in  all  cases  x  and  o. 

It  is  humiliating,  however,  to  have  to  confess  that  here  the 
powers  of  mathematical  analysis  can  carry  us  no  farther.  There 
is  no  process  yet  known  by  which  such  an  equation  as  we  have 
obtained  can  generally  be  solved.  Throughout  the  whole  range 
of  this  subject  of  differential  equations,  indeed*  we  are  on  the 
boundaries  of  our  knowledge.  The  merest  novice  could  puzzle 
the  greatest  expert.  In  what  way  the  exploration  is  to  be  com- 
menced, or  whether  it  has  any  chance  of  ultimatdy,  and  in 
reasonable  time,  succeeding,  is  more  than  can  be  said.  Even  alge- 
braical equations  still  remain  a  puzzle ;  quadratics,  cubics,  and 
quartics  have  long  been  mastered,  but  to  find  an  algebraical 
solution  of  the  general  equation  of  the  fifth  and  higher  orders 
has,  as  yet,  baffled  the  acutest  mathematicians.  The  case  is  still 
worse  with  differential  equations.  No  one  has  yet  mastered  the 
analogues  to  quadratics  even,  except  in  very  special  and  limited 
cases,  much  less  those  of  higher  oiders. 

Thus,  then,  it  is  completely  evident  that  we  must  admit  our^ 
selves  beaten  by  the  hone;  nevertheless,  as  the  result  of  geo- 
metiy  or  obvious  analysis^  we  may  state  the  following  fiicts  : — 

(i)  If  the  relative  velocities  of  horse  and  man  be  such  that 
the  man  catch  the  horse  before  the  first  round,  the  curve  will  be 
as  in  the  fi^.,  where  Pi,  B^ ;  Pt*  B, ;  P,,  B, ;  P4,  B4  represent 
successive  simultaneous  positions  of  man  and  horse  respectively, 
P4  and  B4  being  coincident. 

(a)  If  the  velocities  of  man  and  hoise  be  such  that  the  man 
do  not  catch  the  horse  before  it  have  run  once  round,  he  will 
futfer  catch  it;  in  general  his  path  will  always  be  approaching 
indefinitely  nearer  to  an  aspiptotic  circle  of  radius  er. 

Of  course  when  «a.o^  f^.,  velocity  of  horse  is  infinite,  the 
man  never  leaves  the  centre. 

Tlie  whole  subject  of  curves  of  pursuit,  as  the^  are  called, 
is  at  present  in  a  very  imperfect  state,  owing  chiefly  to  the  im- 
perfection of  our  tools.  If  we  suppose  the  circle  to  be  of  infinite 
radius,  and  the  man  to  have  run  so  CsLr,  having  started  from  the 
centre  which  is  at  infinity,  as  to  be  now  a  finite  distance  from 
the  horse,  the  problem  reduces  itself  to  one  that  is  treated  in 
Tait  and  Steele's  Dynamics  rfa  ParticU,  The  question  is  there 
put  under  the  form  of  the  curve  which  a  dog  takes  in  following 
his  master.  It  is  shown  that  if  «  be  the  ratio  of  velocities  of 
man  and  dog,  the  Cartesian  equation  is — 

j/r+   ,^    W      ^^'     i  fL. 

V        ?=1/       a*  (r  +  !)"♦">- K*—  0 
if  ^  is  not  equal  to  i, 

but  a  fx  +  2W  ^  —  alog-?^  if  /  =n 

the  latter  curve  having^  =»  o  as  an  asymptote. 

One  is  almost  tempted  to  doubt  whether  the  dog  is  fully 
conscioos  of  the  niceties  of  his  path. 

This  particular  case  is  the  only  one  which  has  yet  been  satis- 
factorily investigated,  and  of  course  it  fails  to  give  the  numerical 
answer  to  your  question. 

16.  Pan,  Hackney.— (i)  No.  (2)  Whenever  you  have  a 
doubt  aboat  the  interpretation  of  directions  in  an  examination, 
take  them  in  the  widest,  and  therefore  safest  manner.  In  the 
case  you  name,  decidedly  state  the  rules  of  concord. 

17.  TUTBURY,  notwithstanding  Mason,  is  perplexed  about 
the    *^ 


It  tucightd  six  pounds , 

The  cloth  mccLsurcs  three  yards. 

There  are  three  main  theories  about  the  words  [poutids  and 
yards),  that  they  are  remnants,  namely,  of 

(i)  An  Accusative. 

(2)  A  Genitive. 

(3)  A  Dative. 

There  would  certainly  be  five  other  theories  if  there  happened 
to  be  fisti  cases  on  to  which  to  Uck  them.  The  third  we  may 
dismiss  at  once.  If  the  second  be  the  right  one,  we  may  per- 
haps say  that  the  root-idea,  arising  in  an  obvious  manner,  is 
partition.  If  the  first,  that  the  root-idea  is  extent  or  measttrc' 
ment.  Both  these  notions  are  represented  in  Latin,  similarly, 
by  Genitive  and  Accusative.  If  « Tutbury '  is  still  not  satisfied, 
and  wishes  to  know  further  why  the  Genitive  tK^xcsateA  partition, 
the  Accusative  extent,  we  must  frankly  say  we  do  not  knoitr. 
The  ideas  of  partition  and  extent  existed  before  the  aborigines, 
who,  finding  them,  decreed  special  inflections  to  represent  them, 
which  we  in  turn,  discovering,  christen  Genitive  and  Accusative. 

18.  A  Subscriber,  Manchester.— Out  of  a  bag  of  silver  I 
take  508.  more  than  '5  of  whole  sum  which  it  contained ;  then 
308.  more  than  "2  of  what  remained ;  and  then  20s.  more  than 
'25  of  what  then  remained;  after  this  10s.  remained.  What 
did  the  bag  contain  at  first?  Turn  the  sum  upside  down. 
20s.  +  los.  *■  I  —  •25  =  75  of  second  remainder,  .*.  second 
remainder  «  408.    408.  +  30s.  =»  -8  of  first  remamder,  .•.  first 

remainder  =  ?^     LZS  +  50s.  =  5  ©f  whole, .-.  whole  =  275s. 

19.  C  owes  B  *6  of  what  B  owes  A  ;  B  gives  C  5s.  to  put 
the  accounts  between  them  all  straight    What  is  B's  debt  to  A  ? 

The  difference  of  what  B  owes  A  and  C  owes  B  =  5s. 

.•.  (I  —  '6)  of  B's  debt  to  A  «  5$. 

.-.  B's  debt  to  A  «  5  X  5s.  =  I2s.  6d. 

2        ^ 

ao.  W.  J.  White,  Reading.— Divide  a  straight  line  into  two 
parts,  such  that  the  square  on  the  one  part  shall  be  equal  to  tvricc 
the  square  on  the  other  part.  Let  AB  be  the  given  line.  Draw 
AD  perpendicular  to  AB,  and  bisect  the  angle  DAB  by  A£. 
Bisect  the  angle  EAB  by  AF.     Make  [ABF^  equal  to  hiUf  a 

right  angle,  taking  F^  on  the  same  side  of  AB  as  F  was,  and  let 
AF  and  BF^  intersect  in  F.    Make  [  AF^C  equal  to  the  angle 

FAC,  and  let  FC  meet  AB  in  C.    Then  C  shall  divide  the  line 
as  required  for  CB»  —  CF«  +  FB«  =  2CF*  =  2CA'. 

21.  L.  N.  M.,  Corrie. — If  the  increase  in  the  number  of  male 
and  female  criminals  be  1*8  per  cent.,  while  the  decrease  in  the 
number  of  males  alone  is  4*6  per  cent.,  and  the  increase  in  the 
number  of  females  is  9*8,  compare  the  number  of  male  and 
female  criminals,  /standing  for  ihe  number  of  female  criminals, 
m  for  the  number  of  males, 

(1-8)  («  +/)  =  (9-8)/- (4-6)  m  ; 

.'.  w  (r8  +  4'6)  =/(9*8  —  r8) ; 

.-.  w(6-4)=/(8); 

.'.  m  :/::  5  :  4. 

22.  J.  F.  M.,  Bryn  Amman. — If  a  snail  creep  2  feet  7  inches 
up  a  pole  during  12  hours  in  the  night,  and  slip  down  16  inches 
during  12  hours  in  the  day^  how  many  hours  will  he  be  setting 
to  the  top  of  a  pole  35  feet  high  ?  In  26  days  he  will  have 
clunbed  26  {2^  -  i^f  feet  =  26  x  f  feet  =  32t  feet, .  * .  there 
are  2  feet  6  inches  left.  These  he  will  do  in  f(  x  12  hours, 
since  he  does  31  inches  in  12  hours, . '.  altogether  he  takes  635K 
hours.  Your  difficulty  has  been  the  same  as  that  of  the  sophist 
to  whom  the  question  was  first  proposed,  reasoning  thus :  Net 
result  of  his  climbing  is  1}  feet  per  diem,  he  has  35  feet  to  do, 
.*.  betakes  28  days. 

23.  C.  P.  Edwards,  Glasgow.— Use  the  followmg  books  :— 
Latin  Prose  through  English  Idiom,  by  Dr.  E.  A.  Abbott 
(Seelev),  2S.  6d. ;  Hamblin  Smith's  Latin  Composition  (Riv- 
ington),  3s.  6d. ;  Arnold's  Latin  Prose  Composition,  Part  I, 
6s.  6d. ;  Millington's  Selections  for  Latin  Prose  (Longman),  8s.  6d. 
If  these  are  successfully  worked  ofl*,  you  may  proceed  to  Wilkins* 
Selections  for  Latin  Prose,  Get  the  books  in  the  order  named  ; 
but  Arnold's  is  the  best  if  you  only  wbh  one. 

24.  James  Carpenter.— What  are  the  factors  of 

(1)  *»+644« 

(2)  729«'+5i2j^ 

The  fiictors  of  tf* + ^  are  a  +  ^,  a  +  w^,  a  +  w'3,  where  w»=  I,  i,e, 
ia  =s ^^ — ^.     In  the  remaining  part  of  the  sum  we  will 
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always  suppose  that 


«  =-i  +V-3 


If  the  minus  value  is 


2 

^ven  to  the  radical,  the  order,  but  not  the  product,  of  the  fiic^ors 
is  changed. 

Thus  jc*  +  641^  =  jc*  +  (4y  =  (jr  +  ^y)  (x  +  4«y)  (x  +  4wV) 

If  real  factors  only  are  wanted,  they  are  respectively 

(jr+4j^)  (Ji:«-4ay  +  l6y)and(9x+fy)  (8i4:»- 54^+3^/^- 

35.  J.  S.,  Dumfries.— It  would  seem  to  us  that  voa  ahready 
know  amply  enough  to  get  you  creditably  through  the  examina- 
tion to  wnich  you  refer.  If  you  desire  a  further  enlargement  of 
your  views  on  the  subjects,  the  following  are  rather  more  ad- 
vanced books :— Todhunter's  Euclid  (MacmiUan) ,  3s.  6d.  Read 
to  the  end  of  Book  VL,  so  as  to  enable  you  to  ^rasp  the  THgono- 
metry  more  perfectly,  and  work  as  many  of  his  600  exercises  as 
yoit  can.  Todhunttf's  Algebra  (Macmillan),  7s.  6d.  Yon  can 
omit  most  of  the  chapters  which  do  not  besr  on  your  work. 
Todhunter's  Trigonometry  (Macmillan),  ^s.  Same  remark  ap- 
plies to  this.  Sonnenschein  and  Ncsbitt's  Arithmetic  (Sonnen- 
scbein),  5s.  6d.  This  will  be  of  particular  help  if  you  are  at 
all  shaky  in  elementary  notions  of  number,  <|uantity,  etc.  We 
have  not  space  to  give  you  any  general  directions  for  work,  but 
must  refer  von  to  Sie  article  on  '  How  to  Write  an  Examination 
Paper/  in  Number  i.  Practical  Tbachxr. 

26.  T.  Grun,  Stockport. — The  average  of  ten  results  was 
I7i  I  diat  of  the  fiist  three  was  i6i,  and  of  the  next  four  16}  ; 
the  ei^^th  was  3  leM  than  the  ninth,  and  4  less  than  the  tenth. 
What  was  the  last  result? 

Let  JT  be  the  last  result,  x«4  is  the  eighth  result, 

x-xvk  the  ninth ; 
.'.sumof  kBtthicesx+(x-4)  +  (x-t)s=8j:-5, 
also  sum  of  first  three = three  times  their  average =3  x  i6|4=8}, 
„        next  lour = four  times  their  average =4x101260, 
and  sum  of  all  the  ten=ten  times  their  avenge =175  ; 
.M7S=66+48|+3jr-S=3x+i09t; 
/.  3^=651,    4r=aif. 

27.  R.  Gibbons,  Stockport— The  sum  of  ^looi  was  laid  out 
in  the  3  per  cents,  at  89!,  s^d  a  whole  year's  dividend  having 
been  received  upon  it,  it  was  sold  out,  the  whole  increase  of 
ca|ntal  being  72  guineas.    Find  at  what  price  it  was  sold  out 

£f^  produces  an  income  of  J^y^ 


f* 


ifiooi 


»t 


t» 


/#/'^'=^f»^«-- 


also  his  capital  altogether  Is  increased  by  £^^  I2s. ; 
.'.he  received  from  selling  out  his  stock  ;f42+;£'iooi=;f  1043  » 

149       5 

28.  J.IL»Cranbrook.-*(i)Wedonotadviseyoutofarytoleam 
Mensnration  without  soose  knowledge,  however  slight,  of  Algebra. 
The  veiv  problems  that  occur  in  practice  are  the  ones  that  need 
a  little  Algebra ;  take^  for  example,  the  one  that  we  answered  last 
month  about  a  hole  bored  through  a  sphere.  Before  yon  com- 
mence Mensuration  we  stronely  advise  you  to  know  (L)  the  rudi- 
ments of  Algebra ;  (ii.)  Euclid,  Books  I.-VI.;  then  you  may  enter 
on  the  study  of  Todhunter's  Mensuration  (Idacmillan),  price 
3s.  6d.  Even  without  the  knoidedee  we  name,  we  think  Tod- 
hmiter  wmdd  meet  your  pnrpoae.  (:0  Hamblin  Snuth's  A/gebra, 
price  3s.,  key  9s.,,  would  suit  you  best  The  publisher  is 
Rivington. 

29.  C.  Whatmough,  Stockport— If  20  men  can  dig  a  trench 
37  vards  long,  4  feet  wide,  and  9  ifeet  deep,  in  18  days  of  9  hours 
eacb,  how  many  days  of  xo  hours  each  will  Co  men  require  to  dig 
a  trench  100  yards  long,  8  feet  broad,  and  18  feet  deep,  the  labour 
increasmg  by  }  on  the  averajg^e  for  every  9  feet  of  depA?  This 
sum  is  worded  in  such  an  indefinite  way  that  we  cannot  cer- 
tainly determine  what  it  means.  We  work  it  under  the  two 
different  interpretations,  (i)  The  ordinary  arithmetical  sense— 
the  work  increasing  by  4  at  the  end  of  9  feet;  hence,  as  the 
depth  is  18  feet,  the  total  work  done  is  that  due  to  a  depth  of 
(I +})x  18=24  feet. 


20  men  digiiix4x  9c  feet  in  162  hours. 

162x20 


I  man 


X  c.  foot  in 


bonis. 


111x4x9 

18      5      6  8 

somen  „  300 x 8 x 24 c.  feet  in ^*^^iiM^i|^  hours, 

37 
3 

Hence  they  will  dig  it  in  i?^^Ji-f 'L^  day8=54^ 

37X/J^  37 

=93H  days =93  days  4  hours  nearly,  inasmudi  as  each  day 
consists  of  9  hourB  near^.  (2)  Suppose  the  labour  to  increase 
uniformly  as  the  depth  increases,  instead  of  at  one  moment  In 
this  case  it  may  be  proved  in  the  same  way  as  j=^ft^  is  estab- 
lished in  Dynamics  that  the  total  increase  of  work  is  jnst  doaUe 
what  it  was,  so  that  the  labour  is  eqtdvalent  to  that  due  to  a 
depth  of  (I +|)x  18  feet  six  x8  feet;  .*.  the  time  employed  is 
I  of  iriiat  it  was,  i^  1 16  days  7^  honn  nearly. 


0 


30.  Nihil  , Whitchurch.— Square  ^19  198.  ii}d.  in  a  shorter 
way  than  by  Vulgar  Fractions  or  Practice.  Though  we  most 
confess  ignorance  as  to  what  a  square  £  sterling  is,  it  is  obvioas 
what  our  correspondent  means, 

;fl9  19s.  Ilid.=;fj0-id.«2O--^ 

2O--L.y=20^-2*».     -i-4— i-5 
960/  960      960* 

(since  (tf-^)3=a3-2a^+^) 

=   ^-i+9^ 

=;f400-|  shillings  +-1-  farth. 
6  "       960 

=,f400-iod. +-i-  ferth. 

900 

We  hope  we  have  rightly  grasped  your  idea. 

31.  HxRKWA&D,  Stone.-— The  phnae  *  fifteenths '  refeis  to  a 
propetty-tax  of  one-fiAeenth  of  the  net  vainer  which  was  inpoMd 
m  the  reiCT  of  James  I. 

32.  A.  Lanham,  Walkden.— See  Query  Column,  No.  ic^  in 
Practical  Tkachbr,  No.  IV.,  for  answer  to  your  question. 


engagements  tot  3i% 

July  I.  Conadl  of  TeadMn*  Ornhanage  and  Oiphan  Fond, 
a.  Executive   Meeting  and  Oinmisntion  Committee  of 
N.U.E.T. 

4.  Royal  Ariatic  Society. 

Education  Society,  'Rewards  and  Punishments.'   Dis- 
cussion. 

5.  General  Board  of  lianagement  of  Teachers'  Prorident 

Society. 

6.  Parliamentary  and  Law  Committee  of  N.U.E.T- 
Entomological  Society. 

7.  Zoological  Society,  'The  Limbs  of  Birds.'  ProC  V.  K. 

Parker,  F.R.S. 

II.  Educatkm  Society,  'Object  Lesson.*   T.  M.  Williams, 
B.A. 

13.  Finance  Conmuttee  of  N.U.E.T. 

14.  Zoological  Society,  'Birds  Ancient  and  Modem.'   W. 

A*  Forbes,  Esq. 

15.  Executive  Meeting  of  N.U.E.T. 

16.  Organisation  Comnnttee  of  N.U.E.T. 

18.  Centiftl  Committee  of  Teachers*  Benevolent  Fund. 

20.  Parliamentary  and  Law  Conmuttee  of  N.U.E.T. 

21.  Royal  Historical  Society.    Papers  by  the  Rev.  E.  King 

and  Dr.  Zerffi. 
Zoological  Society, 'Zoological  Gardens.'  P.L.ScUter, 

Esq.,  F.R.S. 
25.  Finance  Committee,  N.U.E.T. 
2S.  Zoological  Sodety, 'Chameleons.'  Prof.  Mivart, F.R.S. 
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Willcox"'&  m% 
"Automatic" 

Silent  Sewing  Machine. 

The  highest  excellence  in  every  respect. 
Simplid^,  Ease  of  Working,  Usefulness. 


Free  Trial  at  Home  before 

Purchase,  Carriage  Paid. 

Lists  Post-Free. 


WOlcoz  and  OibbB  Sewing  KKchine  Ooni* 
paay,  190  Gheapdde,  B.O.,  and  183  Aegect 
Btareet,  W.,  London;  lo  Cross  Street,  Man- 
chester ;  1 1 5  Hope  Street,  comei  of  Bothwell 
Street,  Glasgow ;  3a  New  Road,  Brighton ; 
15  Mercery  Lane,  Canteibiuyj  19  Market 
Street,  Nottingham. 


A  Certifled  Agent  in  every  Tovn. 


CLAIRAUT'S   elements"  *0f'  GEOMETRY. 

Tkansutkd  by  dr.  KAINES. 

WUK  145  Figtmt. 

Cnnrn  tvo,  clodi,  prict  a.  Cd., 

AN  ESSAY  ON  THE  CULTURE  OF  THE 
OBSERVING  POWERS  OF  CHILDREN. 

Ci)rad>I%  in  nmntctieit  tDttf)  Ifgt  J&tnbg  tA  ISotaiQ. 
By  ELI2A  A.  YOUMANS. 

EdiMd,  Willi  HoMi  uid  ■  Sappleoent, 
By  JOSEPH  PAYNE,  F.C.P., 
'  "'  -.    ~  .  ■  Art  rf  EJoeMion,' tie. 

1  the  mtjcct,  ii  to  bo  fundi- 
m  potnrf  aluPTmtion.  Ha 
I  ud  Bonn  bi  Ant  hud.  not 


'  Ttlm  Mndr.  acoon&c  to  hir  Jiot  noti 
BotiStfYmiitm  llw  candM  M  tba  pin 

B  to  M*  lad  — i~  »1— I       J  ■!  ■!  -  ■/ 

■aodj  M  b*  iidbnKd  of  wbt  odwn  ha 


NEW  AND  CHEATER  EDITION. 

FIRST    BOOK   OF    BOTANY. 

ta  CoIUbili  t^  Mnttrins  ^oton  of  &ittKn. 
By  ELIZA  A.  YOUMANS. 
WUh  300  XnfnTingi,  crown  tta,  dodi,  pric*  n.  6d. 
but  nnir  Ibit  ■  K^ool-book  ■ppewi  which  i>  M  one*  to  Mfd  in 
liiLWful  in  »~finW  uhI  w  Butod  10  the  (CDcnl  want  u  to  com- 
hoMl  and  nnqailiflHliiipniliuisB,  bU  nch  hu  been  ibi  cu*  with 
oBun'i  _" nm  BdoIi rf Btwy."  ^  ...    li  hu  ' 


London  :  C.  KEGAN  PAUL&ca,  t  FATUHOSTUSQiMaB. 


SCHOLASTIC 
MUSICAL  INSTRUMENT  CO. 


^.e 


€^ 


0^ 


'  We  hin  DOW  had  plenty  of  Ibat  10  In  thi  plus  i  and  I  can  aw  to  IM 
how  mr  moch  <n  an  piMMd  with  it,  aad  how  (iM^  I  am  Bt%Bd  to  v« 
Tor  pncunng  ma  u  cuallent  an  initnuncnE  aochaafw* — Hattkiw  Abvold^ 


^M» 


-SyT  T 


t  both  At  uiM  and  tooch,  and  ifaat  It  b  a  WT  cfaMD 
lAKn,  H.A.,  ».JfJ.  M  Trmimk^  CiOfi  far 


Traiaing  Colkcu^  Teacban  aod  SdMt  KbJ 
THE  ONLY  ADDRESS  19 

88  OaSNET  OSESOElfT,  OAMDEN  BOUt 
lohdom;  M.W. 


PRICE    ed.     MONTHLY 

(Ctn^ItU  in  36  Partt). 

WARD  &  LOCK'S 

Universal   Instructor ; 

OR, 

SELF-CULTURE  FOR  ALL. 

A   Complete   Cyolopmdla  of  Learning   and 

Self-Education. 

FBOVtrSBLT     XLIiUSTBATBD. 


Presptetus  p«tl  frte  en  Afflitatien. 


LoNDOM'.  WARD,  LOCK,  ft  Ctt,  SALISBURY  SQUARE,  E,C 


By  a  combiEiatioq  of  two  of  bii  Ulol  invrnEioiim,  Artificial  Teelb  may  anw 
bo  nttad  at  th«  abon  EilaUiihnufit  without  tbc  utractioo  of  looie  teeth  01 
BtuEnaL  Thoo  Tooth  ncvor  change  oolouT,  aod  are  made  »  doacLy  to  e«. 
lemble  Datore  as  to  defy  the  hecneat  and  moat  erperlenced  obeerrer,  and  an 
fiutened  in  tb*  month  by  mcam  of  ttie  new  patent  UKtion  palalo,  withool  «n) 
uoB^tljr  wim  or  fiuteniola.  Uedantc  Aain  and  pun  niateriala  only. 
A  Sui[le  Tooth  on  the  no*  b««e,  coupleta  troDi 9/6 


Painleu  Eitracti 

All  oAea  fuanntead. 
The  "ODOURINE"  Tooth PowtUr  dcunei  the  TeWh.^vata  paai 
whitenesa,  and  imparl!  ■  tauing  and  delidou  rngranco  to  tK  HVallL   M 
6d.  and  il  per  boji ;  per  post,  j  and  14  itampa. 

The  "  ODOURINE  "  Uwth  Wuh,  warranted  to  cnn  Nonnlaia  ai 
harden  the  (Qnu.  TboDandi  of  Teitiinoniali.  Price  11.  per  boole ;  p 
poat,  14  uampa.       Sole  Propriolor  and  HamEictBrei— 

M«7 J.  SHIPLEY  SLIPPER,  SumlBOM  DaHTisT. 
CONSULTATION    FREB  DAILY   riwn  a  a.m.  to  i   p-m.    at  tl 
HOLBORN  DENTAL  SURGERY,  ».  Hlch  Holbom  (dinctly  opposi 
Chancery  LaocX  London,  W.C. 
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Algel)raic  Teaching  Reformed. 


Algebraic  Factors :  How  to  Find  them,  and 

How  to  Use  Ibem.     By  W.  T.   Knioht,  F.S.Sc,  Lon- 
don,  Science  Teacher,  formerlr  Mathenuttical   Master  ~~ 


Evciy  Teacher  and  Student  shoald  M  nnire  o'ltain  a  cap)'  of 
this  book,  since  its  piindples  and  methods,  when  fuJly  CitLsji;  I 
and  adopted,  must  inevitably  prodnce  a  complete  revolution  i>i 
the  teaching  and  practice  of  Algebra.  To  person*  preparing' 
for  Examination}  it  will  be  invaluable. 


'  No  one  lan  read  these  pages  without  bcinj  convinced  that  s 
vast  improvement  ought  to  be  effected  in  many  o(  the  methods  uf 
perTorming  the  most  ordinat;  operations  of  Algebra.  More  Ili.n  \ 
this,  no  lieginner  can  work  through  the  examples  given  in  ili- 
book,  accoiding  to  the  plans  laid  down  in  it,  without  bringing  tu 
all  future  work  a  lacility  of  handling  and  trnnsforming  AlgEbraical 

'  Yoa  may  freely 

Giamnuu' 


Head   Master, 


Mantle,  fTR-CS.,  Head  Master,  Diocesan  School,' Uncoln. 

Other  lemariu  by  practical  teacben : — '  It  is  all  it  pt 
be."  ■  Valuable  and  not  cosUy.'  ■  That  rata  avh  in  tl 
typed  age — something  both  new  and  good.'  'A  real  b 
teachers  of  Algebra.'    '  Youi  adnurable  book.' 


To  be  had  aVfl,tfivm  the  Author, 

SPRING    HILL    HOUSE,    TAVISTOCK, 

Price  2s.i  post  free;  four  Copies  as  three. 

Price  8d. 
GEOGRAPHICAL  READER,  BOOK  I. 

How  People  Live  on  the  Earth,  aad  a  Joumer  round 
thcWorii  ' 

Price  lod. 
GEOGRAPHICAL  READER,  Book  II. 
The  World— Its  General  Features. 

In  Prtparation. 
GEOGRAPHICAL  READERS  for 
England  and  Wales. 

British   Empire,  including  Scotland  and  Ireland  : 
Europe,  Asia,  Africa,  America. 


W,  &  R.  CHAMBKRS,  LONIWN  AND  EDINBURGH. 


The  Notation  of  Vocal  Music, 

ON   THE    PRINCIPLE   OF 

Substitution  of  Pitch : 

AN  EASY  METHOD  OF  TEACHING  SIGHT-SINGING 
FROM   THE   ESTABLISHED   NOTATION. 


W.    W.    PEARSON. 


Post.frii  for    FOUR    STAMPS  from    the    Author, 

ELMHAM,    DEREHAM. 


ESTABLISHED    1B51. 

BIRKBECK  BANK.— Southampton  Buildings,  Chan- 
cery I^ne. 

Cunvnl  Accounts  opoicd  according  ta  the  umal  pnctve  of  oOirr 
Banken.  and  Inlcnat  afloHcd  on  iht  nunimnni  numdily  Inlincts  vliai  not 
drawn  below  £3%.    No  conunisuoD  chir^  for  k«iiBg  Aumnti. 

The  Bank  aUa  mxiva  mone)-  on  Deposit  u  Tbttx  pet  cent.  InEereu. 
rcptyable  on  dcoiajid. 

The  Buili  undenako  for  iu  Cmtoiaeis,  free  of  chaife,  the  cnMndy  uf 
Deedi^Wrilinp.  and  other  Securities  iind  Valuable.  ;  the  eoLlecliun  of  Bill, 
of  Eirchanje,  Dividends,  and  Coupon.;  and  (he  pwcluue and ule  of  Stocks 
and  Sharo.  Letten  of  Credit  ud  Circular  NotB  ioued. 

A  Fampblet,  tvilh  full  porticulan,  on  applicalioh. 
■jill  March,   ia»o. FRANCIS  RAVENSCROFT.  Managtt. 


Tbo   Blrkbeck    BuUdlns   Socletf-B   Annual   Beodpte 
Bxcocd^our  Uilllcms. 

HOW  TO   PURCHASE  A    HOUSE  FOR   TWO 
GUINEAS  PER  MONTH,  with  immediate  Pniimiinii  and  ca 
Renl  10  Pay.    Apply  al  the  Office  of  the  BtEKBEcv  BuiuitNC  Society 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  ;.i....iJi.«  poueBfon, 
dtlMr  for  Buildini  or  Gaidtning  puipoiei.   Apply  ai  ibe  OSn  oflhe  Biik- 

IWCII    FinHOLD  LllHD  SOCIKTV. 


READ,  PLEASE,  AND  CUT  OUT. 

INDIA-RUBBER  for  School  use,  price  as.  per 
pound— best  quality,  free  &om  Sand  or  Grit— 
half-pound,  pMt  free,  is.  3d.  in  stamp*. 


ChesMre  India-Rubber  Company, 

EEKBT  UMES  PID,  Proprietor, 
NEVI  BRIGHTON,  BIRKEHHEAD. 


Grey 

and 

Faded 

Hair. 

Bead 

and 

Ponder. 


HOWARD'S  MIRACULOUS  FORMULA  slil]  reUini  ils 
tiUe  of  NEVER  FAILING,  .nd  can  be  nsed  viih  cod- 
lidence(alteieveif  thing  eU«  lias  failed)  as  a  FrodnceiorWliukers. 
Mouslacliioa,  Eyebraws,  and  Carer  of  Scaot;  Pailiogi,  Hair 
Falling  Off,  and  Baldness.  Perfectly  harmless.  Inmloable  tf 
Ladies  and  Children  for  strengthenin) 
and  restoring  grey  and  faded  hair  to  it 


Frtt/rom  obiirration,  and  fast  faid,  15  stamft. 


Note  Name  and  Addbess  : — 

DANIEL    HOWARD, 

331  HIGH  HOLEORN,  GRAY'S  INN,  LONDON,  W.C. 
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POPULAR  EDUCATIONAL  WORKS. 

By  JOHN    R.   LANGLER,   BA,   F.R.G.S., 

Ofthi  Wtsimintter  Training  CoUcgr^  One  of  iJu  Examiners  in  Geography  to  the  College  of  Preceptors, 


Langler's  Pictorial  Geography. 

For  Young  Beginners.    Bcautijttlly  Illustrated,     Price  sx. 

G  EGGRAPH  Y. 

Langler's  Mathematical  Geography. 

Nev/  Edition,  price  2s.,  extra  cloth.     Cheap  Edition,  6d. 
With  a  Course  of  Examination  Questions. 

The  Schoolmaster  says — '  It  is  a  book  so  compactly  written,  that  students  preparing  for  examination,  and  teachers  desirous  of 
revising  their  knowledge,  would  both  find  it  of  great  service.' 


Langler  and  Hughes's  Standard  Geographies. 

11.  and  IIL,  each  id. ;  IV.,  2d. ;  V.  and  VI.,  each  3d  ;  Complete  in  one  voL,  cloth,  neat,  is. 
The  Schoolmaster  says — '  It  is  an  excellent  text-book,  cheap  as  well  as  good.    It  ought  to  be  greatly  successful.' 

READING 

<  The  best  Tablet  Lessons  we  have  seen.' 
iBF  Adopted  iy  the  London  and  other  principal  School  Boards* 

Langler's  Beading  Sheets. 

Just  published  in  a  new  and  superior  Type,  the  Seventh  Edition,  price  7s.  6d. ;  or  the  28  Lessons  mounted 

on  14  boards,  15s.    The  Series  includes  the  Roman  and  Script  Alphabets. 

The  New  Edition  of  this  well-known  Series  of  Reading  Lessons  is  issued  in  an  attractive  form,  on  very 
good  paper,  and  in  a  clear,  bold,  distinct  type.  The  carefully  graduated  system  on  which  these  Lessons  are 
constructed  has  secured  the  highest  commendation  from  practical  educationists. 


Langler  and  Hughes's  Young  Students'  Readers. 

Primer— Part  I cloth,  3d.      I      Complete  Primer— very  strongly  bonnd,  cased,  6d. 

„  „   II „     3(1.      I      First  Reader  (Standard  I.)       „  „      6d. 

Adopted  by  the  London  and  other  principal  Schctd  Boards. 

The  remaining  Books  of  the  Series  ^vlll  be  issued  with  as  little  delay  as  possible. 

OPINIONa 

The  Schoolmaster  says—'  This  Drimer  has  been  prepared  with  exceptional  pains.  It  is  an  admirable  specimen  of  letter-buildings 
and  leads  the  pupil  by  veiy  easy  and  ingenious  stages  towards  a  knowledge  of  reading.' 

Fraulein  aeerwart^  Stockwdl  Kindermrten  Training  College^  writes— 'They  perfectly  harmonize  with  the  principles  of  the 
Kindergaiten.    I  always  recommend  your  Reading  Sheets  and  Books.* 


TABLES. 


LANGLER'S  JUNIOR  TABLE  CARDS. 

SUFTABLE  FOR  STANDARDS  L,   II.,   AND  III. 

Price  One  Shilling  per  Packet  of  Twenty-f onr. 


LANGLER'S  SENIOR  TABLE  CARDS. 

Suitable  for  Standards  IV.,  V.,  and  VI. 
Price  One  Shilling  per  Packet  of  Twenty-foor. 


SPELLING. 

Langler's  Spelling  Books. 

Itt&ntf,  Part  I.,  id.;  Part  II.,  id.;  Cloth,  3d.    Standards  I.,  II.,  III.,  and  IV.,  each  id.    Standard  V.,  ad. 

London;  JOSEPH  HUGHES,  Pilgrim  Street,  Ludgate  Hill,  E.C. 
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TUITION    BY  CORRESPONDENCE. 


, , al  (mdudins 

Shnthaod,  P.T.  Papcn.  Special  Subjccu,  ce 

DcTniu  will  be  ••m  npca  upplicatian.    No  lee  is  in 
natil  the  ipecific  qailiGcatian  Kught  bu  bem  obtuDcd. 

AddKB,   Mr.   Jahu   Jbhhihcs,   Toitioa  by  CompondeiKe  Office, 
Deptfonl,  Londm. 


nqaircd 


CITY    KINDERGARTEN     DEPOT, 

W.  SHEPHERD,  30j  PATERNOSTER  ROW,  LONDON,  B.C. 


W.  SHEPHERD  bKS  to  draw  the  attention  of  Principala,  Teachers,  and  all  interuted  in  this  now  valued  and 
popular  system  of  Jnvenile  Tuition,  to  his  complete  Stock  of  all  Kindergarten  Materials  of  the  best  Manofacture, 


«  adopted  and  imported  from  the  Continent. 

'  The  Ptwadiie  ^Childhood.'    A  complete 
Practical  Guide  to  Kindeigartners.    85  pages  letterpress,  and  75  pages  of  Illustrations,  price  7s.  6d. 


T/u  Ptutidiie  ^  Childkaod.'    A  complete  Manual  for  self-instmction  in  Froebel's  Educational  Principles,  and 


Inspection  invited.      Full  Cataloguti  free  on  application. 

THE    FIRST    SIX    BIFTS. 

FIRST  GIFT.— The  Ball.    Box  coDtaioing  « U  coloorcd  wontid  balls  (three  piimaiy  and   £   ^-  ''- 
three  secondary  colours),  e'-  ... 

""      GIFT  {videfif!v,         _ 


SECOND  GIFT  (vide  finiri).~'a(a.  containing  bill,  crlinder.'and  tvo  cnb^  in  wood 
THIRD  GIFT.— Frotbel't  Firat  Building  Box,  containuiK  a  cube  divided  into  eight  smal 


o  tTent]r-OQe  whole,  a 

An  extension  of  th  ~  "^ 

FcrfiOliiHlnHtu 


:  half,  and  twdve  qnaiter  cubes 
thGift         .... 

I  ^aitvi  Cifti  m '  Paradia  e/CkiUiaiid.- 


BOLD,   ROUND  WRITING. 


COX'S 


COX'S 


Copy  Books 


Copy  Books 


Children's 
Favourites. 


Teacher's 


Time. 


NOW  READY,  Ilf  16  PAKTS,  PRICE  2d.  EACH. 

r  A  Eross  (asfloned)  of  thefc  popular  Copy  Books  will  be  sent  CARRIAGE  PAID  to  any  siidfesB  i: 
Scotlani'    —  ^"-•--   ■■--  -'  " - 


:opy 


'aleB,.upon  receipt  of  P.O.O.  for  iSs. 


London  :  JOSEPH   HUGHES,   Pilgrim  Street,   Ludgate   Hill,   E.G. 
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BROWNS'    SCHOOL    SERIES. 

PubUshed  by  A.  BROWN  &  SON, 

To  whom  all  Ordere  fbr  Specimen  Copies  are  to  be  forwarded. 

Just  Ready, 

SECOND     SERIES     OF    BROWNS*     UNIVERSAL 

TEST  CARDS  IN  ARITHMETIC. 

Six  Packets  for  the  Six  Standards,  printed  on  Coloured  Cards  (30  in  each  packet),  every  Standard  beini;  a  different  cobnr. 
Price  IS,  each  packet.    Post  free  i  id.  each,  or  58.  3d.  per  set  from  A.  BKo^VN  &;  Son,  Hull. 

Jast  PubUshed,  Price  28., 

BROWNS'  MANUAI.  OF  MUSIC. 

Prepared  specially  for  Pnpil  Teachers,  Students  in  Training  Colleges^  and  those  preparing  for  Trinity  College,  and  the  Oxfoid 

and  Cambridge  Local  Examinations. 
'  Messrs.  A.  Brown  &  Son,  of  Hull,  have  acquired  quite  a  local  reputation  for  their  scholastic  publications,  but  few  works  with  which 
the  name  of  the  firm  is  identified  is  likely  to  command  more  popularitv,  amongst  the  class  for  whom  it  is  designed,  than  the  <*  Manual  of 
the  Rudiments  of^usic." '—JS'ax/^m  Morning  News^  September  18,  1880. 

Post  fre§  for  w.  grf.  in  Stamps  from  the  Publisher. 
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BY  ALFRED  CARPENTER,  M.D.  (lOND.),  CS.S.  (CAMB.), 
President  of  the  Council  of  the  BrUish  Medical  Association, 

No.  v.— CONSTRUCTION  OF  THE 

BUILDINGS. 

THIS  part  of  the  subject  divides  itself  into  several 
heads  connected  with  the  nature  of  the  founda- 
tion, the  condition  of  the  walls,  the  character  of  the 
floor,  the  capacity  of  the  rooms,  method  of  lighting, 
etc  Intimately  associated  with  it  is  also  the  best 
course  for  ventilation  and  wanning,  whilst  the  adjuncts 
which  are  required  in  a  school,  such  as  cloak  and 
hat  rooms  and  washing-places,  must  not  be  lost  sight 
of  We  have  shown  that  the  position  of  the  bath  and 
washing-places  generally  shall  be  such  as  may  enable 
the  waste  water  to  be  used  for  the  purpose  of  flushing 
the  sewers.  It  will  be  best  for  the  urinals  and  W.Cs 
to  be  so  situated  as  to  be  capable  of  frequent  flushing, 
where  a  copious  supply  of  water  is  available.  These 
latter  portions  of  the  establishment  should  never  be  a 
liart  of  the  building,  but  placed  in  anexes  rather  than 
as  parts  of  the  fabric  It  is  requisite  also  to  keep  in 
mind  the  recommendations  that  no  sewer  shall,  under 
any  pretence  whatever,  be  carried  directly  within  or 
under  the  fabric  of  the  building.  It  is  also  necessary 
that  the  subsoil  water  should  not  be  capable  of  chang- 
ing its  level  very  easily,  for  reasons  already  pointed  out 
The  walls  of  the  school-house  should  be  protected  by 
a  damp  course,  such  as  slate  or  other  impervious 
material,  imbedded  in  asphalte  or  cement,  so  as  to 
efl*ectually  prevent  the  rise  of  water  in  the  walls,  when- 
ever there  is  any  chance  of  the  invasion  from  below  or 
without :  a  layer  of  sheet-lead  is  sometimes  inserted. 
It  is  always  best  to  keep  a  fair  space  on  the  outside  of 
the  building  well  paved  or  asphalted,  so  as  to  prevent 
any  soakage  from  rain.  The  floor  of  the  schoolroom 
should  always  have  a  basement  beneath  it,  which  must 
be  thoroughly  ventilated.  The  basement  should  have 
an  asphalted  or  concreted  floor.  This  space  may  be 
used  for  stores,  but  never  as  a  playground  or  living-room 
for  any  of  the  attendants,  unless  it  is  above  the  level 
of  the  surrounding  soil.  It  may  be  useful  also  for  warm- 
ing and  ventilation  purposes.  The  floor  of  the  school 
should  be  constructed  of  narrow  planks  of  close-grained 
wood,  such  as  pitch-pine  or  oak,  with  dovetailed  or 
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matched  joints,  so  that  none  of  those  interstices  (too 
often  seen  in  floors)  can  exist,  in  which,  when  they 
are  present,  all  manner  of  abominations  may  be  retained. 
The  floor  should  be  well  oiled  or  soaked  with 
paraffin.  I  do  not  think  it  right  to  use  asphalte  or 
concrete,  or  to  have  stone  or  brick  floors.  Wood 
being  a  bad  heat  conductor,  is  warmer,  more  equal  in 
its  temperature,  and  if  well  laid  with  hard  wood  the  floor 
is  easily  kept  clean.  The  walls  should  be  perfectly 
impervious,  so  as  not  to  allow  of  the  absorption  of  the 
foul  air  which  naturally  attaches  to  a  crowded  assembly. 
If  ordinary  brick  or  limestone  is  alone  available,  the 
walls  should  be  cemented  in  every  part  with  hard 
cement  In  those  parts  of  the  country  in  which 
impervious  bricks,  polished  or  glazed,  or  ironstone  can 
be  procured,  I  prefer  to  leave  the  walls  uncovered; 
they  may  be  finished  if  laid  in  hard  cement  without 
plaster  or  paint  or  paper  of  any  kind  :  this  diminishes 
the  annual  coast  for  repairs  and  maintenance,  and 
looks  very  well,  especially  if  the  walls  are  picked  out 
with  bricks  of  different  colours.  There  is  an  immediate 
disadvantage  in  this  kind  of  wall  because  it  requires 
much  greater  care  in  ventilation  than  a  pervious  wall 
does,  and  the  bad  consequences  of  defective  ventila- 
tion show  themselves  more  immediately;  but  if  more 
immediate  they  are  also  more  temporary,  for  efficient 
ventilation  at  once  gets  rid  of  the  materies  morbi.  Not  so 
in  the  case  of  buildings  having  porous  walls;  for  a  time 
the  lime  contained  in  their  very  composition  is  a  safety 
from  the  consequence  of  overcrowding.  But  after  a 
time  this  safeguard  is  overtaken  and  the  lime  does  not 
act  as  such.  Then  the  walls  gradually  saturate  with 
animal  matter,  and  in  the  end  the  building  itself  be- 
comes a  very  focus  of  disease.  Impervious  walls  shut 
out  much  of  that  continuous  and  imperceptible  venti- 
lation which  makes  old  brick  and  plaster  buildings 
healthier  than  more  modem  and  less  pervious  places 
when  these  latter  are  badly  ventilated,  but  there  is  a 
limit,  and  there  is  danger  that  the  porosity  of  the  walls 
may  be  overtaken.  This  kind  of  porosity  is  shown  in 
dirty  so-called  smoke-dried  rooms.  The  rafters  are 
mapped  out  on  the  ceiling  by  cleaner  lines  than  in  the 
spaces  between  the  rafters.  These  cleaner  lines  arise 
from  the  fact  that  ventilation  is  impeded  on  the  line  of 
the  rafter,  air  passing  through  the  plaster  is  Altered 
from  its  smoke  and  other  organic  matters  which  remain 
attached  to  the  surface  of  the  plaster;  fortunately,  the 
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carbon  is  a  disinfectant  and  destroys  the  ammoniacal 
compounds  which  are  to  be  found  in  the  air  of  this 
class  of  rooms,  otherwise  they  would  be  pest  houses, 
and  spread  infectious  diseases  in  a  most  alarming 
manner.  Whenever  a  ceiling  shows  this  condition  of 
things,  it  gives  evidence  of  impure  air:  there  is  a 
necessity  for  fresh  liming;  but  more  than  that,  there  is  a 
necessity  for  a  better  ventilation,  so  that  fresh  air  may 
get  in  and  foul  air  get  out  in  a  more  satisfactory  manner 
than  through  pervious  walls  of  mortar. 

Cornices,  string  courses,  and  projections  of  every 
kind  upon  which  dust  can  gather  should  be  ruthlessly 
prohibited  on  the  walls,  or  in  any  part  of  the  room. 
The  tops  of  doors  and  windows  should  be  levelled  off, 
and  indeed  all  kinds  of  irregularities  taken  away,  even 
raised  thresholds  should  be  avoided:  everything 
which  will  interfere  with  a  clean  sweep  is  wrong. 
Granite  and  other  stone  of  the  Cambrian  series  are 
not  good  stones  for  building  schoolhouses ;  brick  is 
far  more  preferable  when  properly  finished  in  the  in- 
terior. I  am  rather  an  admirer  of  Mr.  Lascelles' 
principle  for  house  construction.  His  buildings  are 
fire-proof  and  damp-proof ;  they  are  impervious  to  air 
and  water,  and  artistic  in  appearance,  whilst  they 
provide  a  market  for  that  which  is  scarcely  marketable, 
viz.,  the  refuse  of  ash-pits.  The  impervious  slabs 
which  he  manufactures  make  the  best  possible  mate- 
rials for  school-walls.  I  have  reason  to  believe  that 
the  buildings  created  by  his  method  will  be  found  to 
be  less  liable  to  some  forms  of  infectious  diseases,  such 
as  scarlatina  and  diphtheria,  than  any  other.  He  has 
built  a  considerable  number  of  cottages  in  this  neigh- 
bourhood ;  they  are  very  healthy  buildings.  The 
material  itself  is  most  excellent  and  durable,  as  floors 
for  passages  and  places  not  intended  as  places  for 
living  in ;  but  I  prefer  wood  for  the  floors  of  school- 
rooms and  living-rooms,  even  in  preference  to  Mr. 
I^celles'  slabs,  excellent  as  they  are  for  wall  and 
ceiling  purposes.  The  walls  being  well-finished  brick- 
work picked  out  in  different  colours,  or  cemented, 
require  neither  paint  nor  paper.  The  wood-work 
where  visible  should  be  varnished  or  stained,  not 
painted,  and  a  well-matchboarded  ceiling  with  stained 
wood  looks  as  well  as  anything.  If  the  ceiling  is  not 
wooden  it  should  be  capable  of  being  limed.  It 
should  be  well  provided  with  openings  for  free  venti- 
lation, as  will  be  explained  when  that  subject  is 
considered.  The  method  of  lighting  is  one  to  be 
considered,  and  construction  cannot  be  finished  in  a 
])roper  manner  if  the  course  to  be  pursued  is  taken  no 
account  of.  The  windows  should  be  capable  of  open- 
ing either  as  sashes  let  down  from  the  top  and  raised 
from  the  bottom — this  is  the  best  way,  as  it  creates 
circulation — or  they  may  open  as  louvres  sideways. 
'I'he  top  of  the  window-sash  must  be  very  near  to  the 
lop  of  the  ceiling,  otherwise  a  portion  is  left  in  which 
the  air  of  the  room  may  be  comparatively  stagnant 
The  windows  should  be  so  placed  that  the  light  of  the 
sun  may  shine  into  every  part  of  the  room  during  some 
l-art  of  the  year. 

Ventilation. 

One  of  the  most  important  subjects  connected  with 
health  at  school  is  that  which  deals  with  overcrowding. 
^  Too  many  children  in  the  school^  is  the  impres- 
sion which  is  upon  the  mind  of  every  lover  of  fresh 
air  as  soon  as  he  sets  foot  in  a  school  the  pupils  of 
which  have  been  assembled  for  an  hour  or  two,  and 


have  remained  in  the  room.  I  seldom  go  into  any 
school  in  the  middle  pf  working-time,  especially  in 
cold  weather,  without  being  struck  with  this  fact,  that 
the  air  is  too  impure  for  perfect  health.  The  impurity 
arises  from  overcrowding  connected  with  a  want  of 
ventilation.  These  two  subjects  are  mixed  up  very 
much  together ;  one  school  with  a  hundred  boys  or 
girls  in  it  may  have  a  much  purer  air  than  another  of 
the  same  size  with  only  fifty,  because  in  the  one  case 
the  products  of  respiration  are  rapidly  removed,  and 
in  the  other  in  a  great  measure  retained.  The  ques- 
tion of  floor  space  is  an  important  one,  but  not  nearly 
so  important  as  that  of  ventilation.  If  the  air  could 
be  fairly  and  properly  renewed,  children  might  be 
more  crowded  together,  even  mote  than  the  Privy 
Council  allows  in  elementary  schools,  which  is  eighty 
cubic  feet  for  each  child  in  average  attendance,  or 
fifteen  square  feet  of  floor  space ;  but  as  schools  are 
generally  conducted  this  is  really  much  below  the 
requirements  of  healthy  school-life.  Cubic  as  well 
as  floor  space  is  a  delusion  in  various  ways :  one 
room  ten  feet  high  will  ventilate  better  than  another 
fifteen  pr  even  twenty,  because  in  the  one  case  the 
windows  are  carried  up  to  the  ceiling,  and  in  the  other 
there  is  seven  or  eight  feet  of  wall  between  the  top  of 
the  window  and  the  ceiling  itsel£  Cubic  space  is  all 
but  useless  as  a  guide  to  the  managers.  The  age  of 
the  children  will  be  a  factor  in  the  case,  though  not  so 
great  as  is  often  represented ;  for  a  child  of  six  or 
seven  requires  nearly  as  much  fresh  air  as  one  double 
that  age.  There  are  very  few  schools  in  which  venti- 
lation is  so  well  provided  that  the  regulation  area  can 
be  kept  without  sometimes  being  the  cause  of  mischief, 
at  the  same  time  the  great  increase  of  expense  which 
arises  from  any  large  increase  to  the  floor  space  is  an 
argument  in  favour  of  efficient  ventilation. 

This  is  generally  said  to  be  provided,  and  in  theory 
it  may  be,  but  in  practice,  if  it  is  properly  weighed  in 
the  balance  it  is  found  wanting  when  most  necessary. 

It  will  be  only  right  that  I  should  give  the  reasons 
for  ventilation  and  show  that  the  floor  space  can  only 
be  kept  down  by  providing  for  the  continuous  removal 
of  the  effete  products  which  arise  from  the  simple  act 
of  living.  A  pure  air  consists,  on  the  average,  of 
oxygen,  20*9 ;  nitrogen,  78*95 ;  carbon  anydride, 
'04 ;  some  aqueous  vapour  with  traces  of  nitric  acid 
and  ammonia  and  other  hydrogen  gases.  The  CO^ 
is  the  principal  impurity  which  is  most  easily  capable 
of  detection.  In  crowded  rooms  it  will  by  its  increase 
be  a  mark  of  the  amount  of  albuminoid  ammonia 
which  will  also  be  found ;  this  is  exhaled  with  the  CO3 
from  the  pulmonary  membrane  and  skin.  If  the  CO^ 
is  increased,  there  will  be  a  corresponding  decrease  of 
oxygen.  If  the  CO2,  which  is  naturally  400  parts  in 
a  million,  be  increased  to  600,  the  oxygen  will  be 
decreased  in  a  corresponding  ratio.  The  air  of  great 
cities  like  London  does  not  vary  much  in  this  matter, 
even  if  compared  with  the  purest  country-places,  and 
Dr.  Angus  Smith  tells  us  that  *  Nature  never  seems  to 
offer  us  air  with  even  the  loss  of  1,000  parts  of  oxygen 
in  a  million,  comparing  healthy  places  with  unhealthy.' 

The  difference  is  the  same  as  for  COg,  but  in  the 
opposite  direction,  viz.,  about  200,  and  this,  says  Dr. 
Angus  Smith,  indicates  a  similar  difference  of  vital 
principle  in  the  air.  The  object  of  ventilation  is  to 
carry  away  the  used-up  air  with  its  impurities  of 
carbon  anydride,  albuminoid  ammonia,  minute 
particles  of  epithelium  from  the  skin  and  other  dis- 
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agreeable  sources,  with  aqueous  vapour,  and  bring  in 
the  requisite  quantity  of  oxygen.  It  is  almost  im- 
possible to  get  in  a  supply  of  ozone,  except  in  those 
places  which  are  not  exposed  at  once  to  the  influence 
of  great  cities ;  its  absence  is  a  proof  of  adulteration, 
but  we  are  at  present  too  ignorant  of  the  influence  of 
ozone  to  write  about  it  in  a  dogmatic  mariner.  It  is 
not  the  presence  or  absence  of  a  minute  fraction  of 
CO2  which  makes  all  the  difference  between  a  pure  or 
an  impure  air,  but  it  is  the  concomitants  of  that 
fraction.  It  is  possible  that  the  power  of  oxygen  to 
pervade  the  tissues,  to  enter  the  circulation  by  endos- 
mosis,  and  to  give  out  CO3  by  exosmosis,  is  interfered 
with  by  the  smallest  possible  alteration  in  the  quan- 
tities of  the  atmospheric  constituents,  whilst  the 
materials  exhaled  are  undoubtedly  poisons  to  the 
human  frame  ;  but  whilst  the  increase  or  decrease  of 
the  CO2  is  of  no  absolute  consequence,  its  presence, 
when  that  presence  is  caused  by  the  respiration  of  flesh- 
eating  animals,  is  a  mark  of  the  presence  of  other 
more  deleterious  matter  which  is  not  so  easy  of  detection, 
but  which  is  removed  with  the  CO2.  The  amount  of 
CO2  must  be  raised  250  times  to  reach  the  proportion  of 
one  per  cent  An  atmosphere  which  contains  one  per 
cent  of  CO2  gives  headache;  a  candle  is  put  out  when 
placed  in  an  air  containing  two  and  a  half  per  cent, 
and  four  per  cent  would  be  fatal  to  human  beings. 
The  quantity  of  CO2  exhaled  by  an  adult  in  the  course 
of  an  hour  is  about  o*6  cubic  feet:  this  quantity  is 
increased  by  active  work,  and  is  influenced  by  diet,  by 
age,  weight,  and  sex.  Children  exhale  more  than 
adults,  weight  for  weight,  and  girls  more  than  boys ;  it 
is  probable  that  we  may  assess  their  adulterating  power 
at  0*40  cubic  feet  per  hour  for  each  individual.  The 
problem  before  us  is  how  to  prevent  the  quantity  of 
CO2  rising  from  '04  to  something  above  '06,  as  this 
will  be  the  best  means  for  diminishing  the  organic 
matters  and  watery  vgipour  which  also  accompanies 
the  excess  of  COj. 


^tactical  Xressons  on  Snsfect  £{fe. 

No.  IV.— THE  COLEOPTERA,  OR  BEETLES. 

BY  THEODORE  WOOD,   M.E.S., 
Joint  Author  of « Tfu  FieU  Naturalises  Handbook,' 

Part  I. 

BESIDES  their  primary  division  into  Orders,  in- 
sects are  further  subdivided  into  classes  of  lesser 
importance,  which  are  severally  known  as  groups,  or 
divisions,  families,  and  genera.  These  terms  I  will 
now  endeavour  to  explain. 

A  group  comprehends  such  insects  in  any  one 
order  as  agree  m  some  essential  point  of  structure, 
such  as  the  formation  of  the  mouth,  or  the  antennae, 
although  their  general  form  and  habits  may  be  widely 
dissimSar.  Thus  the  members  of  the  Clavicomiay  or 
*  club-homed '  insects,  one  of  the  chief  divisions  of  the 
coleoptera,  are  included  in  a  single  group  on  account 
of  the  structure  of  their  antennae,  which  are  expanded 
into  a  rounded  club,  or  knob,  at  the  tip.  Yet,  in  other 
points,  they  vary  to  a  very  great  extent,  and,  were  it  not 
for  this  distinguishing  characteristic,  would  never  be 
recognised  as  belonging  to  the  same  group  of  insects. 

Families  may  be  described  as  divisions  of  smaller 
size,  many  of  them  being  often  included  in  a  group. 
They  are  composed  of  insects  agreeing  in  their  chief 


characteristics,  and  generally  exhibiting  less  variety  of 
form  than  is  the  case  in  a  group. 

A^<r»i/^  is  a  smaller  family,  and  sometimes  consists  of 
a  single  insect  alone,  in  other  cases  of  many  hundreds. 
In  a  genus,  as  a  rule,  there  is  comparatively  little 
diversity  of  form. 

As  regards  the  nomenclature  of  insects,  every  known 
species  possesses  two  scientific  names,  just  as  is  the 
case  throughout  the  zoological  and  botanical  kingdoms. 
The  first  is  that  of  the  genus,  which  is  borne  alike  by 
all  the  insects  included  in  it ;  the  second  that  of  the 
individual  species.  Besides  these,  in  a  full  descrip- 
tion, the  names  of  the  order,  group,  and  family  would 
be  introduced  So,  we  might  describe  the  well-known 
Purple  Ground  Beetle  as  follows — order,  Coleoptera  ; 
group,  Geodephaga;  family,  Carabidce ;  genus,  Cara- 
bus;  species,  violaceus ;  while  we  should  ordinarily 
speak  of  it  merely  as  Carabus  violaceus.  Other  mem- 
bers of  the  genus  would  be  known  as  Carabus  granu- 
latus^  C,  auratus^  and  so  on.  The  Red  Admiral 
Butterfly,  too,  we  should  describe  as; — order,  Lepidoptera; 
group,  Rhbpalocera  (or  Butterflies) ;  family,  Vanessidce  ; 
genus,  Pyrameis ;  species,  Ataldnta ;  speaking  of  it 
merely  as  Pyrameis  Atalanta, 

The  Coleoptera^  or  beetles,  are  generally  considered 
as  being  divided  into  twelve  groups^  each  of  which  will 
be  mentioned  in  turn. 

The  first,  and  one  of  the  most  important,  is  that  of 
the  Geodephaga^  a  word  signifying  *  earth-devourers,' 
/>.,  predacious  beetles  living  upon  the  land,  as  opposed 
to  those  inhabiting  the  water. 

In  this  group  are  included  many  most  interesting 
insects,  some  of  which  play  no  inconsiderable  part  in 
maintaining  the  balance  of  Nature. 

For  example,  who  would  think  that  many  of  the 
enormous  pine  forests  of  the  Continent,  whence  we 
obtain  so  large  a  share  of  our  timber,  owe  their  very 
existence  to  the  labours  of  a  single  Geodephagous 
beetle?  Yet,  such  is  the  fact,  and,  were  it  not  for  this 
insect,  which  is  \iVi<y^Vi  2&Calosoma  sycophanta^  hardly 
a  pine-tree  would  now  be  left  standing. 

The  beetle  is  a  most  gorgeous  object,  reminding  one 
of  tropical  insects  in  the  brilliancy  of  its  colours.  The 
thorax  is  of  a  deep  violet  black,  with  the  borders 
brighter,  as  is  the  case  in  the  Purple  Ground  Beetle, 
while  the  elytra,  or  wing-cases,  are  of  a  brilliant  gold- 
green  shot  with  purple,  the  hues  seeming  to  change 
with  every  movement  of  the  insect 

In  our  own  country  this  beetle  is  extremely  rare,  and 
the  few  specimens ,  which  have  been  met  with  have 
probably  been  accidentally  introduced  from  abroad. 
Upon  the  Continent,  however,  it  is  plentiful  enough, 
fortunately  for  mankind. 

Its  services,  both  as  a  larva  and  a  perfect  insect,  con- 
sist in  devouring  the  destructive  caterpillars  of  various 
moths,  more  especially  those  of  the  Processionary 
(Cneihocampa  processionea)  and  the  Gipsy  (Liparis 
dispar).  But  more  destructive  even  than  these,  the 
grub  of  the  Pine  Saw-fly  is  more  especially  attacked  by 
the  Calosoma^  which  keeps  down  its  numbers  to  a 
most  wonderful  extent  But  for  this,  a  single  year 
would  witness  the  destruction  of  large  tracts  of  forest, 
for  the  pine-trees,  once  stripped  of  their  leaves,  cannot, 
like  other  trees,  throw  out  fresh  foliage,  but  speedily 
die. 

So  useful  is  the  Calosoma^  that  it  has  even  been 
introduced  into  infested  districts  where  it  did  not 
previously  occur,  and  with  the  very  best  results. 
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The  well-known  Tiger  Beetles  (Cuindelida)  are 
included  among  the  Geodephaga,  and  fcrm  the  first 
family  of  the  groups  They  may  be  seen  on  any  sunny 
day  throtighout  the  summer,  and  are  especially 
common  on  sandy  banks,  heaths,  etc,  dashing  about 
in  the  hot  sun  like^iving  gems,  and  taking  to  flight 
with  the  ease  and  rapidity  of  a  blue-bottle.  Both  in 
the  larval  and  perfect  states  these  beetles,  four  species 
of  which  inhabit  England,  are  extremely  voracious, 
preying  chiefly  upon  the  smaller  insects. 

There  is  an  extraordinary  beetle  in  this  group  which 


with  the  human  skin  it  causes  a  slight  burning  sensa- 
tion, and  leaves  a  perceptible  stain  behind  it  The 
beetle  is  chieHy  found  upon  the  banks  of  rivers,  where 
fifteen  or  twenty  specimens  may  sometimes  be  found 
beneath  a  single  stone. 

The  greater  number  of  the  beetles  of  this  group  seek 
their  prey  only  by  night,  retiring  during  the  day  to 
some  place  of  concealment  where  they  may  be 
sheltered  from  their  numerous  enemies.  They  may 
often  be  found  hiding  beneath  stones,  dead  leaves,  etc., 
and  in  similar  places. 


has  the  singular  property  of  possessing  a  mimic 
artillery  with  which  to  Tei>el  its  foes.  This  is  the 
Bombardier  (Brachinui  crepitans),  which  secretes  a 
highly  volatile  fluid,  a  small  quantity  of  which  it  can 
expel  at  will  When  pursued  by  any  of  its  numerous 
foes,  the  beetle  ejects  a  small  portion  of  this  fluid, 
which  passes  into  vapour  as  soon  as  it  comes  in  contact 
with  the  air,  causing  at  the  same  time  a  slight  explosion, 
and  effectually  alarming  its  enemy.  This  dischai^e  it 
can  repeat  twenty  or  thirty  times  in  succession,  the 
cloud  of  blue  smoke  bearing  a  remarkable  resemblance 
to  the  fire  of  small  artillery. 

Should  any  of  this  volatile  fluid  come  into  contact 


The  next  division  is  that  of  the  HydraJ(pha-<i,  c: 
\Vater-devourers — ;>,,  predacious  beetles  which  live 
chiefly  beneath  the  surface  of  the  water.  Their 
structure  is  worthy  of  a  detailed  examination. 

First,  as  regards  their  swimming  capabilities.  All 
these  beetles  swim  by  means  of  the  hind-legs,  which 
are  very  long,  flattened,  and  closely  fringed  with  long 
stiflT  bristles.  These  legs  perform  the  functions  of 
oars,  and  are  formed  in  such  a  manner  that,  as  they 
are  brought  forward  for  a  second  stroke,  they  turn 
sideways  and  present  their  edge  to  the  water,  thus 
cleaving  through  it,  and  offering  no  resistance  In 
fact,  they  ars  '  feathered,'  just  as  are  the  oars  of  a  boat, 
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only  in  the  case  of  the  insect  the  operation  is  entirely 
mechanical. 

Although  of  the  greatest  service  in  the  water,  ena- 
bling their  owner  to  travel  at  a  considerable  speed,  these 
1^  are  of  very  little  use  upon  dry  land,  and,  indeed, 
seem  rather  to  incommode  the  insect  than  otherwise. 
It  proceeds  by  the  most  awkward  and  ungraceful 
waddle  that  can  possibly  be  imagined,  feeling,  no 
doubt,  much  as  does  a  skater  when  his  rapid  and  easy 
evolutions  are  suddenly  stopped  by  the  breaking  of  a 
skate,  and  he  is  obliged  to  walk  back  upon  the  ice. 

These  water-beetles  are  possessed  of  broad  and  power- 
ful wings,  which  enable  them  to  pass  from  pond  to  pond 
at  will  They  usually  perform  their  aerial  journeys  by 
night,  and  are  accustomed,  when  they  wish  to  return 
to  their  native  element,  to  hover  over  a  pond  or 
stream,  and,  suddenly  closing  their  wings,  allow  them- 
selves to  drop  into  the  water,  often  from  a  considerable 
height  Sometimes  mistaking  the  glass  roof  of  a 
greenhouse  for  a  pond,  they  fall  upon  the  panes  with 
a  considerable  shock,  doubtless  much  to  their  astonish- 
ment 

Upon  examining  one  of  these  insects  it  will  be  seen 
that,  when  the  wings  are  packed  away,  a  considerable 
space  is  left  between  the  elytra  and  the  body,  the 
object  of  which  may  not  at  first  be  apparent  Its 
real  use  will  shortly  be  seen. 

Although  the  Hydradephaga  pass  a  considerable 
portion  of  their  existence  beneath  the  water,  they  are 
not  provided  with  gills,  as  are  the  fish,  but  are  forced 
to  breathe  atmospheric  air,  just  as  are  all  other  insects. 
For  the  purpose  of  renewing  their  supply,  these  insects 
rise  to  the  surface  of  the  water  every  few  minutes. 

As,  however,  a  single  respiration  would  suffice  for 
so  short  a  time  that  the  insects  would  be  able  to  spend 
a  few  seconds  only  beneath  the  water,  they  are  pro- 
vided with  the  means  of  carrying  down  a  supply  of  air 
with  them,  the  space  between  the  eljrtra  and  the  body 
serving  as  a  reservoir.  Into  this,  the  spiracles,  or 
breathing  holes  open,  and  a  water-beetle  can  thus 
remain  submerged  for  a  considerable  space  of  time. 

When  the  supply  of  air  needs  renewal,  the  insect 
floats  head  downwards  at  the  surface  of  the  water,  the 
tips  of  the  elytra  just  projecting,  and  the  long  hind-legs 
being  spread  out  on  either  side  like  oars.  The  exhausted 
air  is  then  expelled  with  a  curious  popping  sound,  and 
a  fresh  supply  taken  in.  On  a  fine  day,  the  water  in- 
sects may  be  seen  floating  in  numbers  on  the  surface 
of  any  pond,  the  least  footstep,  however,  being  suffi- 
cient to  alarm  them  and  cause  them  to  retreat  to  the 
depths  below. 

The  shape  of  these  beetles  is  admirably  adapted  to 
their  subaquatic  life,  the  form  bearing  a  close  resem- 
blance to  that  of  the  fish,  while  the  smooth  and 
polished  surface  of  the  body  affords  but  little  resistance 
to  the  water. 

In  some  of  the  beetles  of  this  class,  and  notably 
in  the  Great  Water-beetle  (Dyticus  marginalise  the 
tarsi  of  the  front  legs  of  the  male  are  modified  in  a 
very  peculiar  manner,  being  dilated  into  a  broad  pad 
Upon  examination  with  a  magnifying-glass,  this  pad  is 
seen  to  be  furnished  with  a  number  of  suckers,  some 
thirty  or  forty  in  all,  of  various  sizes,  some  of  which 
are  set  upon  stalks,  while  others  proceed  from  the  pad 
itself.  As  the  air  can  be  exhausted  from  beneath  each 
of  these  suckers,  the  clinging  power  of  the  insect  is 
very  great,  it  being  able  to  ascend  the  perpendicular 
sides  of  a  glass  jar  without  any  apparent  trouble.    This 


structure  is  found  in  the  male  fiilone,  the  tarsi  of  the 
female  being  perfectly  simple. 

The  sexes  of  this  insect  can  be  easily  distinguished 
by  a  single  glance  at  the  elytra,  which  in  the  female 
are  deeply  grooved  for  about  two-thirds  of  their  length, 
those  of  her  partner  being  smooth.  The  insect  is 
plentiful  in  ponds  throughout  the  kingdom.  A  very 
similar  insect  is  the  Lesser  Water-beetle  (Aciiius 
sulcatus). 

The  name  of  this  beetle  is  a  singularly  appropriate 
one,  the  word  Dyticus^  from  the  Greek,  signifying  a 
diver,  and  being  applied  to  the  insect  on  account  of 
its  swimming  capabilities,  and  the  term  marginalis 
referring  to  the  yellow  border  of  the  thorax  and 
el)rtra.  Several  species  of  the  genus  inhabit  England, 
of  which  the  above-named  is  by  far  the  most  abundant 

The  larvae  of  the  various  water-beetles  are  fully  as 
predacious  as  the  perfect  insects.  They  are  long 
grub-like  creatures,  provided  with  six  legs,  and  an 
enormous  pair  of  horny  jaws,  to  aid  in  the  capture 
and  detention  of  the  prey.  These  jaws  are  perforated 
throughout  their  length,  somewhat  after  the  manner  of 
the  poison-fangs  of  a  serpent,  and  through  these  chan- 
nels the  juices  of  the  prey  are  sucked  into  the  mouth. 

These  larvae  proceed  in  the  water  in  a  curious  sinuous 
manner,  approaching  their  prey  from  beneath,  and 
seizing  it  before  their  presence  is  detected 

The  change  to  the  pupal  condition  does  not  take 
place  in  the  water,  the  full-grown  larva  leaving  the 
pond,  climbing  the  bank,  and  burying  itself  in  the 
damp  mud,  forming  for  itself  a  round  chamber  or 
cocoon  therein. 

Then  there  are  the  curious  little  Whirligigs,  or 
Whirlwigs  (Gyrinus  natatory  which  may  be  seen 
dashing  about  in  numbers  on  the  surface  of  any  pond, 
their  polished .  black  bodies  gleaming  in  the  sunlight 
The  legs  are  formed  in  a  very  curious  manner,  the 
second  and  third  pairs  being  so  short  as  to  be  scarcely 
visible. 

It  must  not  be  thought  that  all  the  beetles  inhabiting 
the  water  are  necessarily  Hydradephaga^  for  such  is 
not  the  case.  A  large  number  are  included  in  the 
Palpicomia^  or  Hydrophilidcs^  which  are,  as  a  rule,  not 
predacious,  or  only  so  in  a  very  slight  degree.  The 
legs  are  formed  more  for  crawling  than  swimming,  the 
insects  spending  their  existence  among  the  weeds  and 
mud  of  the  ponds  instead  of  leading  the  active  life  of 
the  true  water-beetles.  All  these  beetles  may  be  known 
by  the  palpi,  which  are  as  long  as,  or  even  longer  than 
the  antennae,  which  never  possess  more  than  nine 
joints. 

One  of  the  best  known,  although  not  the  most 
abundant  of  these,  is  the  Black  Water-beetle  (Hydro- 
philus  pictus)^  which,  with  the  exception  of  the  Stag 
Beetle,  is  the  largest  of  our  British  Coleoptera^  averag- 
ing about  an  inch  and  two-thirds  in  total  length.  This 
beetle  will  be  seen  represented  in  all  its  stages  in  the 
illustration  on  the  opposite  page. 

The  insect  is  remarkable  for  the  manner  in  which 
the  eggs  are  laid,  a  silken  cocoon  being  formed  by  the 
female,  and  fastened  to  the  stem  of  some  water-plant 
Within  this  cocoon  the  eggs  are  deposited,  being  thus 
sheltered  from  harm  until  the  young  larvae  emerge,  an 
event  which  takes  place  in  about  five  or  six  weeks. 

The  Palpicomia  are  not  all  frequenters  of  the 
water,  many  of  them,  such  as  the  various  Cercyons, 
depending  for  existence  upon  the  droppings  of  animals, 
in  which  they  spend  the  greater  portion  of  their  life. 
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Rubbish  heaps,  hot-beds,  etc,  mostly  swarm  with  them, 
too,  looking  like  small  red-and-black  beads  when  their 
habitation  is  disturbed 

(To  bt  continued,) 
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NEXT  in  order  comes  the  Tiger,  which  is  spread 
over  a  considerable  part  of  Asia.  The  animal 
which  is  popularly  called  the  "tiger"  by  African 
hunters  is  only  a  large  leopard,  and  the  "tiger"  of 
American  hunters  is  the  jaguar.  It  is  by  no  means 
equally  distributed,  some  parts  of  the  country  being 
absolutely  infested  by  the  animals,  while  in  others 
they  are  seldom  or  never  seen. 

The  tiger  is  fully  equal  both  in  size  and  strength  to 
the  lion,  and  certainly  surpasses  that  animal  in  the 
ease  and  grace  of  its  movements.  Its  colour  is  a 
bright,  tawny  yellow,  with  a  number  of  dark  brownish- 
black  stripes,  some  of  which  are  double,  running  round 
the  body  at  right  angles  to  the  limbs.  On  the  lower 
parts  of  the  body  the  fur  becomes  nearly  white,  and 
the  dark  stripes  melt  almost  imperceptibly  into  the 
general  ground  colour. 

Occasionally  a  tiger  is  found  whose  fur  is  of  a 
uniform  greyish-white  hue,  the  stripes  being  scarcely 
visible.  This  is  usually  known  by  the  name  of  AVhite 
Tiger,  but  is  merely  a  variety  of  the  common  species. 

It  seems  strange  that  so  brightly-coloured  an  animal 
as  is  the  Tiger  should  be  so  extremely  inconspicuous 
among  the  underwood  of  its  native  jungles.  Such,  how- 
ever, is  the  case,  and  a  tiger  at  the  distance  of  ten  or 
fifteen  yards  would  be  perfectly  invisible  except  to  the 
most  practised  eye.  For  the  dark  stripes  harmonise  so 
perfectly  with  the  dark  shadows  between  the  upright 
blades  of  the  long  grass,  and  the  tawny  yellow  fur  so 
strongly  resembles  the  bright  hues  of  the  surrounding 
foliage,  that,  until  it  moved,  even  the  most  experienced 
hunter  would  probably  be  unaware  of  the  presence  of 
the  animal. 

Like  the  lion,  the  tiger  seldom  undertakes  more 
active  exertion  when  in  pursuit  of  prey  than  is  abso- 
lutely necessary  for  the  attainment  of  his  object.  He 
seldom  or  never  attempts  open  chase,  but  prefers  to 
stalk  his  quarry,  sometimes  for  miles,  gradually 
creeping  closer  and  closer,  until  he  is  able  to  effect  his 
purpose  by  means  of  a  single  bound. 

In  the  same  way  the  dreaded  "man-eaters"  will 
follow  human  beings,  generally  devoting  their  attention 
to  women  and  children,  who  are  not  likely  to  carry 
weapons. 

The  mortality  from  these  animals  is  very  great,  for  a 
tiger,  when  once  it  has  tasted  human  blood,  ever  after 
thirsts  for  it,  just  as  is  the  case  with  the  lion.  In  some 
districts,  even,  a  victim  is  carried  off  almost  daily,  the 
mingled  apathy  and  superstition  of  the  natives  allow- 
ing the  animal  to  carry  on  his  depredations  with 
impunity. 


The  spots  most  infested  by  tigers  are  those  localities 
where  the  road  passes  through  a  small  copse,  or  patch 
of  jungle,  and  where  water  is  in  the  immediate  neigh- 
bourhood Where  water  is  scarce,  in  fact,  the  tiger  is 
seldom  found,  as  he  requires  to  quench  his  thirst  after 
every  meaL 

In  such  a  retreat  he  lies  in  wait,  always  upon  the 
opposite  side  of  the  road  to  that  on  which  his  lair  is 
situated,  imtil  some  unfortunate  animal,  or  human 
being,  happens  to  pass  by.  With  a  tremendous  spring 
he  bounds  upon  his  victim,  dashes  him  to  the  ground, 
and  drags  his  body  across  into  his  lair  without  being 
obliged  to  turn  round. 

Should  he  happen  to  miss  his  aim,  as  does  some- 
times happen,  he  seldom  or  never  repeats  his  attack, 
but  seems  bewildered,  and  mostly  slinks  away  among 
the  bushes.  Should  a  number  of  people  be  together, 
he  always  selects  the  last  of  them,  so  that  in  tiger- 
hunting  the  post  of  honour  is,  as  in  a  retreat,  in  the 
rear. 

The  natives  divide  tigers  into  three  kinds,  namely, 
the  Hunting  tigers,  the  Cattle-eaters,  and  the  Man- 
eaters. 

The  first  are  the  younger  animals,  which  are  strong 
and  active  enough  to  hunt  prey  for  themselves.  The 
natives  do  not  try  to  destroy  these  animals,  and  find 
them  rather  beneficial  than  otherwise,  because  they 
keep  down  the  antelope  herds  that  make  havoc  in 
grain-fields. 

The  second  are  the  older  animals,  which  can  no 
longer  trust  to  the  chase  for  food,  but  hang  about 
villages  for  the  purpose  of  pouncing  upon  any  stray 
cattle  that  may  come  in  their  way. 

No  less  than  seven  such  tigers  have  been  driven  out 
of  one  cover,  so  that  the  destruction  which  they  work 
can  easily  be  imagined 

Their  mode  of  attack  is  always  the  same.  They  do 
not  knock  down  their  prey  with  a  blow  from  the  paw, 
as  is  generally  imagined,  but  seize  it  by  the  nape  of 
the  neck,  and  with  both  paws  on  the  head,  twist  its 
neck. 

A  single  tiger  has  been  known  to  destroy  annually 
between  sixty  and  seventy  head  of  cattle,  none  cost- 
ing less  than  five  pounds,  and  many  being  worth 
double  the  money.  These  cattle-eaters  are  curiously 
fastidious.  When  they  have  killed  an  ox,  they  drag  it 
to  their  feeding-place,  and  then  open  and  clean  the 
body  as  neatly  as  any  butcher  could  do,  always  putting 
the  offal  at  some  distance  from  the  meat 

Old  tigers,  who  cannot  even  destroy  cattle,  are 
tolerably  sure  to  become  man-eaters.  Fortunately  for 
the  natives,  European  huntsmen  never  allow  a  man- 
eater  to  live.  It  b  even  necessary  to  destroy  every 
cub  of  a  man-eater,  for  if  a  tiger,  no  matter  how  young, 
has  once  tasted  human  fiesh,  it  becomes  at  once  a  man- 
eater. 

The  fur  of  such  an  animal  is  never  worth  anything 
in  a  pecuniary  point  of  view,  as  it  is  almost  always 
mangy,  bald  in  patches,  dingy  in  hue,  and  never 
exhibits  the  rich,  warm  colouring  of  the  healthy  fur. 

So  great  is  the  terror  of  the  natives  at  the  mere  presence 
of  a  man-eater,  that  they  seem  quite  demoralized 
They  never  venture  out  at  night,  and  even  by  day 
will  only  dare  to  move  in  large  bodies,  all  being 
heavily  armed  and  accompanied  by  the  beating  of 
drums  and  the  shouts  of  men,  the  firing  of  shots, 
and  the  glare  of  flaming  torches. 

A  single  man-eater  has  been  known  to  kill  a  hun- 
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dred  human  beings  in  a  single  year,  and  to  put  a  stop  to 
traffic  in  a  triangular  district  measuring  from  thirty  to 
forty  miles  on  each  side.  Many  villages  were  wholly 
deserted,  and  others  in  which  the  inhabitants  remained, 
were  surrounded  with  strong  palisades. 

The  claws  of  the  tiger  form  most  terrible  weapons, 
being  sickle-shaped,  and  as  sharp  as  a  knife.  As  is 
the  case  in  the  Uon,  the  claws  seem  to  possess  some 
poisonous  influence  apart  from  the  actual  wound,  for, 
in  many  cases,  even  a  slight  scratch  has  been  pro- 
ductive of  lockjaw,  followed  rapidly  by  death.  One 
hunter,  of  many  years'  experience,  states  that  he  has 
never  known  a  patient  to  die  from  the  effects  of  a 
wound  caused  by  the  tiger's  claws  without  suffering 
from  lockjaw  previous  to  death. 

NaturaUy,  no  pains  are  spared  to  exterminate  so 
powerful  and  dangerous  an  animal,  and  traps  of  all 
kinds  are  constructed  for  his  capture. 

Some  of  these  ^e  most  ingenious.  A  very  common 
method  of  destruction  is  the  spring  bow,  which  is  set 
as  follows : 

Two  stout  posts  are  planted  in  the  ground  by  the  side 
of  the  tiger's  path,  and  to  these  the  bow  is  firmly  fastened, 
the  string  being  parallel  with  the  path.  The  bow  is 
then  stretched,  and  kept  in  that  position  by  means 
of  a  stick,  which  prevents  the  string  from  approaching 
the  wood.  At  the  end  of  the  stick  is  placed  a  long 
wedge,  to  which  is  fastened  a  cord,  which  crosses  the 
path  of  the  animal.  The  arrow,  generally  poisoned, 
is  then  laid  in  its  place. 

Naturally,  as  soon  as  the  tiger  presses  the  cord  with 
his  breast,  the  wedge  falls,  the  stick  is  drawn  away, 
and  the  arrow  discharged  into  his  body,  where  the 
Ix>ison  very  shortly  proves  fatal. 

Should  a  tiger  have  paid  a  visit  to  a  farmyard,  and 
carried  off  a  horse  or  bullock,  his  track  is  followed  up 
until  the  carcase  of  the  slaughtered  animal  is  dis- 
covered. Knowing  that  the  tiger  will  shortly  return 
for  a  second  meal,  the  farmer  cuts  a  few  gashes  in  the 
flesh  and  introduces  a  quantity  of  arsenic.  Before 
very  long,  the  tiger  makes  his  appearance,  and 
swallows  great  lumps  of  the  poisoned  food,  which  in 
a  short  time  puts  an  end  to  his  existence. 

Farmers  in  this  country  are  familiar  with  a  method 
of  catching  rooks,  when  they  attack  the  newly-planted 
grain,  by  twisting  up  a  number  of  paper  cones,  placing 
a  grain  or  two  of  corn  at  the  bottom,  and  smearing 
the  interior  with  bird-lime.  These  are  placed  in  the 
furrows,  with  the  pointed  end  downwards.  The  rook 
comes  flapping  along,  sees  the  corn  at  the  bottom  of 
the  cone,  and  immediately  attempts  to  secure  it  His 
head  once  in,  however,  he  is  unable  to  release  it,  the 
tenacious  bird-lime  flxing  the  cone  over  his  head,  and 
preventing  him  from  seeing.  After  a  short  time  he  is 
exhausted  by  his  struggles,  and  is  then  easily  secured. 

In  much  the  same  manner  tigers  are  often 
captured. 

A  number  of  the  broad  leaves  of  the  /m«jj-tree  are 
secured,  and  thickly  smeared  with  bird-lime.  These 
are  laid  in  the  animal's  path,  the  hunter  concealing 
himself  in  the  neighbourhood. 

The  tiger  passes  along,  and  treads  upon  one  of  the 
prepared  leaves,  which  adheres  to  his  foot.  Not  being 
able  to  remove  it,  he  rubs  his  paw  against  his  head,  after 
the  fashion  of  the  cats,  thereby  transferring  the  sticky 
sul /Stance  to  his  ears  and  eyes.  By  this  time  he  has 
Hodden  upon  more  leaves,  which  serve  to  still  further 
incommode  him,  and  he  struggles  to  free  himself  from 


the  mysterious  substance,  rolling  upon  the  ground  in 
his  efforts,  until  he  has  completely  covered  himself  with 
the  bird-lime.  Guided  by  his  voice  and  struggles,  the 
hunters  come  up  and  despatch  him  without  difficulty. 

Sometimes  a  building  resembling  a  huge  mousetrap 
is  constructed,  and  baited  with  a  sheep  or  goat,  which 
is  placed  in  an  inner  chamber,  so  that  it  cannot  be 
reached  from  the  outside  by  the  claws  of  the  tiger ;  or 
a  large  bamboo  cage  is  built,  the  hunter  taking  up 
his  position  inside,  and  spearing  his  foe  through  the 
bars  as  he  ventures  to  attack. 

Sometimes  a  large  bamboo  platform  is  erected  near 
the  haunts  of  the  animal,  on  the  summit  of  which  the 
hunter  takes  up  his  station,  flring  at  the  creature  the 
moment  it  appears.  Even  should  the  wound  not  prove 
instantaneously  fatal,  and  the  tiger  attack  him,  he  is  in 
perfect  safety,  being  above  the  reach  of  its  claws,  while 
the  polished  bamboo  afibrds  no  foothold  to  his  in- 
furiated enemy,  who  is  easily  killed  by  a  second  shot 

When  a  hunter  has  been  fortunate  enough  to  kill  a 
tiger,  he  always  preserves  the  teeth  and  claws  as  tokens 
of  his  success,  and  the  natives  would  not  think  of 
leaving  the  dead  tiger  without  burning  off  its  whiskers, 
as  a  kind  of  charm. 

Besides  these  manifold  traps,  the  tiger  is  also  hunted 
in  various  ways,  the  most  usual  being  by  means  of 
elephants.  Upon  these  animals  ride  the  hunters,  who 
are  seated  in  the  *  howdah '  (pronounced  *  hOodah '), 
a  sort  of  open  carriage  firmly  fastened  upon  the  back 
of  the  elephant  A  large  number  of  beaters  are  pressed 
into  the  service,  who  endeavour,  by  means  of  shouting, 
blowing  horns,  beating  drums,  letting  off  fireworks, 
etc.,  to  drive  the  tiger  from  its  concealment 

In  spite  of  the  size  and  strength  of  the  animals 
ridden  by  the  hunters,  this  sport  is  not  without  danger, 
the  tiger  often  facing  his  pursuers,  leaping  uix)n  the 
elephant,  and  even  reaching  the  howdah. 

It  is  only  by  careful  training  that  the  elephants  are 
induced  to  face  the  infuriated  beast  at  all.  First,  they 
are  taught  to  familiarize  themselves  with  a  stuffed  skin, 
and  to  gore  it  with  their  tusks,  and  trample  upon  it 
Next,  a  boy  is  placed  inside  the  skin,  in  order  to 
counterfeit  the  movements  of  the  animal,  and  accus- 
tom the  elephant  to  the  sight  of  the  skin  in  motion. 
Finally,  a  dead  tiger  is  shown  to  the  animal,  instead 
of  the  stuffed  skin. 

Yet,  with  every  precaution,  and  the  most  careful 
training,  even  the  most  courageous  elephant  will  some- 
times turn  and  run  before  an  angry  tiger,  in  spite  of 
the  exertions  of  the  *  mahout,'  or  driver,  who  rides 
upon  the  neck  of  the  creature. 

One  would  naturally  think  that  so  destructive  an 
animal  would  be  almost  universally  sought  after  and 
destroyed.  Yet  in  many  parts  of  the  country  the 
tiger  is  absolutely  protected,  being  considered  as  a 
sacred  animal,  and  treated  accordingly.  Many  of  the 
native  chiefs,  too,  protect  it  for  hunting  purposes,  just 
as  the  fox  is  preserved  in  our  own  country. 

The  tiger  is  a  good  swimmer,  and  has  even  been 
known  to  board  vessels  lying  at  a  considerable  distance 
from  the  shore,  and  causing  the  greatest  consternation 
among  the  crew. 

The  young  of  the  tiger  are  two  or  three  in  number, 
and  do  not  arrive  at  their  full  growth  until  three  or 
four  years  have  passed. 

Owing  to  the  colouring  of  the  skin,  to  which  allusion 
has  been  made,  the  tiger  can  with  difficulty  be  dis- 
covered, even  when  its  haunts  are  known.     Hunters 
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sa^  that  a  tiger  can  hide  itself  in  places  where  a  rat 
could  hardly  find  cover. 

Practised  hunters  are  always  on  the  look-out  for 
indications  of  the  tiger's  presence,  one  of  which  is  a 
bush  covered  with  berries.  If  no  tiger  were  hidden 
there,  ihe  monkeys  would  not  have  left  a  berry  ofi  the 
bush,  but  as  from  their  strongholds  in  the  treetops 
they  can  see  the  enemy,  they  take  care  to  keep  their 
distance,  and  so  let  the  berries  remain  on  the 
branches. 

Peacocks,  again,  are  mostly  found  in  places  where 
the  tiger  lives.  The  bodies  and  feathers  of  dead  pea- 
fowl are  sometimes  found  strewn  about  a  tiger's  den. 
The  natives  account  for  this  fact  by  saying  that  ihe 
tigress  teaches  her  growing  cubs  how  to  hunt  prey  for 
themselves,  and  that  they  practise  on  peafowl  before 
they  can  aspire  to  antelopes  or  cattle. 

As  to  the  size  of  a  full-grown  tiger,  it  varies  almost 
as  much  as  does  the  height  of  man.     The  average 


more  graceful  in  its  movements.  The  colour  of  its 
fur  is  a  bright  golden  yellow,  closely  studded  with 
rosette-shaped  dark  spots. 

A  few  leopards  have  been  occasionally  found  whose 
fur  was  so  dark  as  to  earn  them  the  title  of  Black 
Leopards,  which  were  for  some  time  supposed  to  con- 
stitute a  separate  species.  However,  it  was  found  that 
the  dark  spots  were  still  dimly  visible,  and  that,  except 
in  point  of  colour,  there  were  no  particular  differences 
between  these  black  leopards  and  the  ordinary  animal, 
and  that  therefore  they  couid  only  be  considered  as  a 
mere  variety  of  the  common  species. 

To  the  leopard  belongs  a  jxiwer  whicli  is  not  pos- 
sessed by  the  lion  and  tiger — namely,  the  ability  lo 
climb  trees.  So  quick  and  agile  are  its  movements 
among  the  branches  that  it  is  even  able  to  chase  and 
capture  the  various  tree-frequenting  animals  in  their 
native  haunts. 

In  some  waj-s  the  leopard  is  even  more  dreaded 


length  of  an  adult  male  tiger  is  about  nine  feet  six 
inches,  measured  from  the  tip  of  the  snout  to  the  end 
of  the  tail.  A  ten-feet  male  is  as  unusual  an  exception 
to  the  ordinary  dimensions  of  tigers  as  is  a  man  six 
feet  three  inches  in  height  among  ourselves.  Measure- 
ments of  the  skin  after  it  is  removed  from  the  animal 
are  quite  fallacious,  a  skin  being  capable  of  almost  any 
amount  of  extension  by  strc-Lching.  To  be  worth 
anything,  the  measurements  should  be  made  before, 
and  not  after  the  skin  has  been  taken  off. 

It  is  a  curious  fact  that  the  mother  does  not  seem 
so  careful  for  the  welfare  of  her  offspring  as  is  usual 
among  animals,  but,  if  she  suspect  danger,  will  often 
send  her  cubs  on  first,  in  order  lo  see  whether  the  path 
be  clear.  Experienced  hunlers,  aware  of  this,  refrain 
from  firing  at  the  young,  knowing  that  the  mother  is 
behind,  and  will  soon  make  her  appearance. 

NiiXT  in  order  is  tlie  Ix;o|)ard  (Leopardus  -.■arius), 
which  is  found  both  in  Asia  and  Africa.  It  is  by  no 
means  as  large  and  powerful  as  the  tiger,  but  is  even 


than  its  larger  and  more  savage  relatives,  es|x;cially  by 
the  farmers,  who  suffer  greatly  from  its  depredations 
among  their  flocks.  Combined  with  great  agility,  it 
possesses  the  craft  and  cunning  of  the  fox,  and,  like 
that  animal,  usually  selects  the  hen-houses  of  the 
neighbourhood  for  its  nocturnal  raids.  In  these  il 
commits  the  greatest  havoc,  striking  the  birds  lo  the 
ground  before  they  arc  even  aware  of  the  presence  of 
their  enemy,  and  following  them  into  the  trees  should 
they  roost  among  the  branches. 

The  mischief  he  commits  is  rendered  even  greater 
by  his  custom  of  storing  up  provisions  for  a  rainy  day. 
For  this  purpose  he  usually  selects  the  junction  of  a 
large  branch  with  the  tree-trunk,  and  constitutes  this 
his  larder,  which  he  carefully  conceals  by  means  of 
dead  leaves,  etc.  He  has  even  been  Known  to  carry 
the  body  of  a  slain  child  into  the  fork  of  a  tree,  and 
hide  it  there. 

When  on  the  look-out  for  prey,  the  leopard  generally 
conceals  himself  among  the  branches  of  some  tree  be 
neath  which  game  is  likely  to  pass.     From  his  leafy 
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retreat  he  can  then  leap  down  upon  the  unfortunate 
animal,  and  bring  it  to  the  ground  merely  by  the  force 
of  his  spring.  When  hunted,  too,  he  almost  always 
takes  refuge  among  the  boughs  of  a  tree,  and  displays 
great  sagacity  in  selecting  a  spot  where  he  is  protected 
from  the  aim  of  his  pursuers. 

On  ordinary  occasions  the  leopard  is  a  much  more 
timid  animal  than  most  of  his  relatives,  and  is  easily 
frightened  if  taken  by  surprise.  When  driven  to  bay, 
however,  he  fights  with  the  greatest  ferocity  and  de- 
speration, dashing  savagely  at  his  foes,  and  wreaking 
his  vengeance  upon  them  with  tooth  and  claw. 

In  consequence  of  this  fierce  disposition,  a  native 
who  has  killed  one  of  these  animals  is  held  in  the 
highest  esteem  by  the  rest  of  his  tribe,  who  regard  with 
envy  the  necklace  of  the  teeth  and  claws,  and  the 
*  kaross,'  or  cloak,  which  he  forms  from  the  skin.  The 
tail,  too,  is  carefully  preserved,  and  dangles  from  the 
string  which  passes  round  the  waist  of  the  successful 
hunter. 

During  all  its  ravages,  the  animal  behaves  with  a 
caution  which  renders  it  a  very  difficult  matter  even  to 
trace  the  marauder. 

He  will  not  approach  a  farm  where  he  can  detect  the 
least  sign  of  the  presence  of  danger,  and  is  even  cun- 
ning enough  to  take  up  his  quarters  near  one  village, 
and  commit  his  depredations  in  another  at  a  consider- 
able distance,  in  order  to  lessen  the  chance  of  his  re- 
treat being  discovered.  He  often  removes  to  a  dis- 
tant part  of  the  country,  too,  if  he  has  committed  many 
ravages  in  his  old  locality,  and  fears  that  he  may  be  in 
danger  in  consequence. 

Although  the  size  of  the  leopard  is  far  inferior  to 
that  of  the  lion  or  tiger,  its  strength  is  very  great 
when  the  dimensions  of  the  animal  are  taken  into 
account  One  of  these  creatures  has  even  been  known 
to  drag  a  couple  of  wolf-hounds,  which  were  tethered 
together,  for  a  considerable  distance  into  the  bush,  in 
spite  of  their  struggles.  Animals  far  larger  and  heavier 
than  itself,  too,  fall  victims  to  its  attacks,  and  are 
carried  away  without  apparent  difficulty. 

The  muscular  force  which  is  compressed  into  a 
leopard's  body  is  really  amazing.  In  his  "Eight 
Years  in  Ceylon,"  Sir  H.  Baker  has  the  followmg 
remarks  on  it : — 

"  The  power  of  the  animal  is  wonderful  in  proportion 
to  its  weight  I  have  seen  a  full-grown  bullock  with 
its  neck  broken  by  a  leopard.  It  is  the  popular  belief 
the  effect  is  produced  by  a  blow  of  the  paw :  this  is 
not  the  case  ;  it  is  not  simply  the  blow,  but  the  com- 
bination of  the  weight,  the  muscular  power,  and  the 
momentum  of  the  spring,  which  render  the  effects  of  a 
leopard's  attack  so  surprising.  .... 

"  The  immense  power  of  muscle  is  displayed  in  the 
concentrated  energy  of  the  spring.  The  leopard  flies 
through  the  air,  settles  on  the  throat,  usually  throwing 
his  own  body  over  the  animal,  while  his  teeth  and 
claws  are  fixed  on  the  neck.  This  is  the  manner  in 
which  the  spine  of  an  animal  is  broken,  viz.,  by  a 
sudden  twist,  and  not  simply  by  a  blow." 

The  same  author  mentions  that  he  once  found  a 
Malabar  lad  sitting  under  a  tree  and  looking  very  weak 
and  ill.  He  sent  some  of  his  men  to  bring  the  lad  to 
his  house,  but  when  they  reached  him  they  found 
that  he  was  dead.  He  was  buried  by  the  road- 
side, but  a  few  days  afterwards  it  was  found  that  the 
leopards  had  discovered  the  buried  body,  dug  it  up, 
and  devoured  it    The  footprints,  which  were  quite 


fresh  upon    the  damp    soil,   afforded  unmistakable 
evidence  against  the  offenders. 

Leopards  seem  to  be  one  of  the  many  hindrances  to 
agriculture  in  Ceylon. 

They  are  so  cunning  that  it  is  hardly  possible  to 
take  effectual  precautions  against  them,  and  they  can 
hide  themselves  so  easily  in  the  almost  impenetrable 
jungle,  that  to  extirpate  them  is  a  hopeless  task,  unless 
the  whole  of  the  jungle  be  cleared  away.  Even  then, 
so  great  is  the  power  of  vegetation,  that  the  neglect 
of  two  or  three  months  will  permit  the  jungle  to  replace 
itself  by  fresh  growths. 

Cattle  can  hardly  be  considered  safe  even  when 
fastened  into  their  houses,  for  the  leopards  will  clamber 
on  the  roof,  tear  away  the  thatch,  and  so  gain  admis- 
sion to  the  shed.  Once  inside,  a  leopard  will  kill 
every  animal  in  the  shed,  not  for  the  purpose  of 
satisfying  its  hunger,  but  from  the  mere  lust  of 
slaughter. 

The  cunning  of  the  man-eaters  is  proverbial.  One 
favourite  manoeuvre  is  for  the  animal  to  show  itself  at 
one  end  of  a  village,  and  make  a  sham  attack  upon 
it  When  it  has  drawn  all  the  armed  men  in  pursuit,  it 
quietly  sneaks  away,  skirts  fhe  village  under  cover, 
slips  in  at  the  other  end,  pounces  upon  one  of  the 
inhabitants — generally  a  child — ^and  escapes  with  its 
prey  into  the  bush. 

The  young  of  the  leopard  vary  from  one  to  five  in 
number.  They  are  pretty  little  creatures,  and  as  play- 
ful as  kittens,  gambolling  with  their  mother  in  just  the 
same  manner.  For  the  first  few  weeks  of  their  life  the 
markings  are  very  indistinct,  but  become  more  con- 
spicuous as  the  animals  grow  older. 

Like  most  of  the  members  of  the  cat  tribe,  the 
leopard  has  occasionally  been  tamed,  and  has  some- 
times even  been  allowed  to  range  the  house  at  will, 
after  the  manner  of  a  favourite  cat  All  these  animals, 
however,  have  been  captured  when  very  young,  before 
their  savage  instincts  have  had  time  to  show  them- 
selves. 

This  animal  is  sometimes  known  as  the  Panther,  the 
two  being  merely  very  slight  varieties  of  the  same 
species. 

(To  be  continued!) 
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FOURTH-SCHEDULE      SUBJECTS: 

MECHANICS. 

BY   RICHARD   BALCHIN. 

IN  last  month's  issue  the  reader  will  find  a  detailed 
course  of  lessons  in  the  first  stage  of  this  subject 
I  purpose  in  this  article  reproducing,  as  far  as  I  am 
able  to  remember,  one  of  these  lessons,  given  by  me 
before  certain  members  of  the  London  School  Board, 
H.M.  Inspector,  and  others  interested  in  science- 
teaching.  Subject :  *  Matter.'  The  class  consists  of 
about  sixty  boys  in  Standards  V.  and  VI.  The  class- 
room is  light  and  airy,  and  the  sun  is  shining  brightly 
through  one  of  the  windows.  In  another  room  the 
girls  are  singing;  we  can  just  hear  them,  for  their 
window  is  opposite  ours.  Their  voices  sound  very 
sweetly.  The  song  happens  to  be  *  Catch  the  sun- 
shine.' On  the  table  before  the  boys  I  have  a  piece 
of  chalk,  a  piece  of  quartz-rock,  and  a  small  bundle  of 
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loose  wool,  such  as  the  School  Board  for  London 
supply  with  their  specimens  for  object-teaching.  The 
blackboard  is  up,  and  empty.     I  begin  the  lesson. 

Listen,  boys !  (the  boys  attend,  for  there  is  something 
to  attend  to).     What  can  you  hear?    Ans. — ^The  girls 
singing.    Where  is  the  sound  coming  ?  Ans. — ^Through 
that  window.     How  do  you  know  that  ?    Ans. — We 
can  hear  it.     Can  you  see  the  sound  coming  through  ? 
Ans. — Na     Can  you  feel  it  with  your  hands  if  you 
hold  them  up  to  the  window?    Ans. — No.     What  is 
coming  through  the  window  opposite?    Ans. — ^The 
sunshine.     Can  you  see  it?    Ans. — ^Yes.     Can  you 
feel  it  ?    Ans. — No.     Yes  (says  a  boy  who  has  just 
put  his  hand  up  into  the  ra5rs).     Some  boy  says  he 
can  feel  the  light     Can  he  ?    Ans. — No,  sir,  he  can't 
feel  the  light ;  it's  the  heat  he  can  feel.     What  /Vit,  my 
boy,  you  can  feel — the  heat  or  the  light  ?    Ans. — ^The 
heat     Can  you  feel  the  light  ?    Ans. — No,  sir,  but  I 
can  see  it     Now,  my  boy,  put  this  piece  of  quartz  in 
your  open  hand ;  put  your  other  hand  in  the  sunshine. 
Can  you  feel  the  quartz  ?    Ans. — Yes.     Can  you  feel 
the  heat  ?    Ans. — ^Yes.     Now  close  your  hand  on  the 
rock ;  shut  your  hand.     Can  you  feel  it  ?    Ans. — ^Yes. 
Now  shut  your  other  hand  on  a  piece  of  the  heat 
Ans. — I  can't,  sir.     Why  not?    Ans. — I  can't  lay  hold 
of  it     Listen  again,  boys  !    What  are  the  girls  sing- 
ing?   Ans. — *  Catch  the  sunshine.*     How  can  you 
catch  the  sunshine  if  you  can't  lay  hold  of  it  ?    Ans. 
— Mr.  Forster  told  us  that  was  poetry  and  had  another 
meaning.    Just  so.    It  has.    Tom  Chumly,  will  you  go 
and  ask  Mrs.  Young  to  give  you  a  piece  of  that  sweet 
song  that  her  girls  have  been  sending  through  our 
window  ?    Why  do  you  smile  ?    Couldn't  you  bring 
a  piece  ?    Ans. — No,  sir.     Why  not,  would  it  be  too 
heavy  for  you  to  carry  ?    Ans. — No,  sir,  not  that    Mrs. 
Young  could  not  get  a  piece,  and  I  could  not  lay  hold 
of  a  piece.     Then  it  is  not  because  it  is  too  heavy  ? 
Ans. — No,  sir,  it  has  no  weight  at  alL     Just  so,  it  has 
no  weight  at  all     Now  that  boy  who  has  been  holding 
the  piece  of  quartz ;  open  your  hand  and  move  your 
arm  up  and  down.     Has  the  quartz  weight  ?    Ans. — 
Yes.     What  was  the  other  thing  you  felt  just  now  ? 
Ans. — The  heat  of  the  sun.     Move  your  hand  up  and 
down  in  that      Has  heat  weight?     Ans. — No,  sir. 
How  could  1  show  you  with  this  piece  of  rock  that 
heat  has  no  weight?    Ans. — If  you  make  it  hot  it 
won't  be  any  heavier  than  it  is  now.     Just  so.     Now, 
boys,  we  have  been  talking  about  three  things  :  sound, 
heat,  and  light     What  have  we  said  about  sound? 
Ans. — You  can  hear  it,  but  you  can't  see  it,  nor  carry 
it  about     What  about  heat  ?    Ans. — You  can  feel  it, 
but  you  can't  see  it  nor  carry  it  about     (Another  boy). 
Please,  sir,  you  can  carry  it  about     Can  you  ?    Ans. — 
Yes,  sir.     If  I  make  a  poker  hot,  I  can  carry  it  about 
(Another  boy),  It's  the  poker  he  carries  about,  not  the 
heat     (Another  boy),  Please,  sir,  it's  the  poker  and 
the  heat  too ;  it's  both.     Now,  my  boys,  we  won't  settle 
that  now,  because  you  don't  know  at  present  what 
heat  really  is.     One  thing  you  are  certain  about :  heat 
has  no  weight     Now  what  have  we  said  about  light  ? 
Ans. — ^You  can  see  it,   but  can't  feel  it      Has  it 
weight?    Ans. — No.     Tell  me  some  other  things  in 
this  room  that  have  weight,   besides  that  piece  of 
quartz.     Ans. — Chalk,  slate,  wood     Has  the  water  in 
that  jug  weight?  Ans. — ^Yes.  Now  is  there  anything  in 
this  room  that  you  can  feel  and  it  has  weight,  and  yet 
you  can't  see  ?    No  answer  ?    (I  wave  my  hand  about) 
What  is  it  I  feel  ?    Ans. — The  air.    Yes,  you  can't 


see  air,  but  you  can  feel  it,  and  it  has  weight  (A  boy 
puts  up  his  hand)  Well?  Please,  sir,  you  can't 
weigh  a  bit  of  air !  (Another  boy),  He  says  you 
can't  weigh  a  bit  of  hare,  but  you  can.  Yes,  he 
sounded  an  ^  h,'  but  he  meant  the  air  we  breathe ;  and 
he  says  you  can't  weigh  it  But  we  can.  And  all  the 
air  around  our  earth  presses  with  a  very  great  weight 
upon  the  earth.  I  have  told  you  before  what  that 
pressure  is.  (A  boy).  It  is  15  lbs.  on  every  square 
inch.  Yes.  Now  you  have  told  me  of  many  things 
that  have  weight,  such  as  chalk,  wood,  water,  air.  I 
will  write  on  the  board  a  word  which  means  having 
weight :  *  Ponderable.'  Chalk  is  :  (boys  ans.)  ponder- 
able ;  wood,  water,  and  air  are:  (boys  ans.)  ponderable. 
I  will  write  under  that  word  another,  which  means  not 
ponderable,  or  not  having  weight  Perhaps,  however, 
some  of  you  can  tell  me  the  word  I  want     Ans. — 

*  Light'  No,  that  is  not  the  word  Ans. — *  Unpon- 
derable.'    Ah  !  that  is  very  near.     This  is  the  word : 

*  Imponderable.'  Now  tell  me  some  things  that  are 
imponderable.  Ans. — Sound,  heat,  light  (A  boy). 
Please,  sir,  is  electricity  imponderable  ?  Well,  what  do 
you  think  yourself?  Ans. — I  think  it  has  no  weight 
Why  do  you  think  so?  Ans. — Because  when  you 
charge  a  Leyden-jar,  or  fill  it  with  electricity,  the  jar 
is  no  heavier.  (Another  boy).  Please,  sir,  he  sa}-s 
when  you  fill  a  Leyden-jar  with  electricity,  as  if  you 
put  something  into  the  jar  when  you  charge  it  But 
Mr.  Allen  told  us  you  don't  put  anything  in  at  all,  you 
only  change  something  that  is  already  in,  so  of  course 
it  does  not  weigh  any  heavier.  Well,  boys,  so  far  as 
we  know  at  present  we  can  say  that  electricity,  like 
sound,  heat,  and  light,  is  imponderable.  Now  I  will 
write  another  word  in  a  line  with  ponderable,  the  word 

*  Material '  \  and  opposite  Imponderable,  I  will  wTite 

*  Immateriai.'     '  Material '  means  nearly  the  same  as 
ponderable,  and    'immaterial'    nearly  the  same  as 
imponderable,  so  that  we  can  call  chalk,  wood,  water, 
and  so  on,  '  material  things,'  and  sound,  heat,  light, 
and  electricity,  *  immaterial  things.'     Now  what  parts 
of  speech  are  all  those  words  I  have  written  on  the 
board  ?    Ans. — ^Adjectives.     I  will  now  write  upon  the 
board  a    noun,   which    will  include  all  ponderable 
material  things.     This  is  the  word,  'Matter.'     Tell 
me  now  what  things  are  included  under  the  term 
matter.      Ans. — Chalk,   wood,   slate,   water,  air,  and 
many  others.     Now  tell  me  some  things  that  you  would 
not  call  matter.     Ans. — Sound,  heat,  light,  and  electri- 
city.    Look  here,  boys.     Here  is  a  smsdl  piece  of  chalk 
in  my  right  hand,  and  a  large  piece  of  loose  wool  in 
my  left.     Tell  me  which  hand  holds  the  most  matter. 
Ans. — Left.    Right    Most  of  you  say  left  hand    Frank 
Hawkins,  you  said  left  hand ;  why  do  you  think  so  ? 
Ans. — Because  the  piece  of  wool  is  larger  than  the 
piece  of  chalk.     Well,  then  I  will  roll  up  and  squeeze 
the  wool  into  a  very  small  space.     Is  there  now  less 
matter  in  my  left  hand  than  there  was  before  ?    Ans. 
— No,  sir,  just  the  same.     Very  well     Now,  suppose 
I  were  to  press  the  piece  of  wool  into  a  very  little  bit, 
no  larger  than  the  piece  of  chalk,  then  which  hand 
would  hold  the  most  matter  ?    Ans. — Both  the  same. 
Ah !     But  are  you  sure  of  that  ?     (Another  boy). 
Please,  sir,  you  can't  tell  by  looking  at  them.     Wliy 
not  ?    Ans. — ^You  must  weigh  them  and  see  which  is 
the  heavier.     Just  so,  and  the  one  that  is  the  heavier 
has  the  greatest  amount  of  matter.     A\Tiat  does,  there- 
fore, the  amount  of  matter  in  anything  depend  upon  ? 
Ans. — Weight      What    does  it  not  depend  uix>n? 


August,  i88i.] 


THE   PRACTICAL    TEACHER. 


271 


Ans. — How  big  it  is.  Yes,  that  is  true.  Now,  boys, 
take  out  your  book  and  write  dovm  a  definition  of 
matter.  I  will  write  it  on  the  board  You  copy  it 
'  Matter  is  everything  that  is  ponderable,  and  can  be 
carried  about,  such  as  chalk,  water,  and  air.  Sound, 
heat,  light,  and  electricity  are  not  matter.  The  amount 
of  matter  is  measured  by  weight,  and  not  by  volume 
or  size.'    (End  of  lessoa) 

There  are  two  or  three  points  in  connection  with 
the  above  I  should  like  to  remark  upon.  It  will  be 
seen  that  I  have  tried  to  give  the  boys  a  conception  of 
what  b  generally  meant  by  matter,  before  giving  a 
definition  of  it  I  find  that  nine  out  of  ten  teachers 
would  have  begun  by  giving  a  definition  of  matter,  and 
gone  on  explaining  the  definition.  But  siu'ely  know< 
ledge  does  not  enter  the  mind  of  a  boy,  nor  indeed, 
of  anybody  else,  in  this  way.  What  is  the  use  of  giving 
a  verbal  definition  of  something  of  which  the  conception 
is  not  yet  formed?  What  is  a  definition  but  the 
drawing,  as  it  were,  a  line,  mentally,  round  an  idea  so 
as  to  exclude  other  ideas  ?  But  why  trouble  yourself 
to  draw  a  line  round  nothing  ?  Again,  it  will  be  seen 
that  I  do  not  enter  into  metaphysical  disquisitions 
about  mind  and  matter.  Nor  say  of  mind,  that  it  is 
*no  matter,*  nor  of  matter,  *  never  mind*  These 
belong  not  to  *  Mechanics.'  I  always  encourage,  too, 
a  little  conversation  among  the  boys,  for  this  brings 
out  their  intelligences. 


'  ^  Ealft  about  IBanfluage  anti  (Grammar/ 

{jContinued  from  page  224.) 

BY   MARTIN   F.    TUPPER,   D.CL.,    F.R.S., 

Author  of  *  Proverbial  Philosophy ,  etc. 

Let  us  talk,  then,  about  sundry  other  hard  words, 
with  the  hope  of  making  them  easier  by  being  under- 
stood; which  means,  making  ourselves  happy  masters, 
rather  than  wretched  slaves,  of  the  uncomprehended. 
Knowledge  is  power,  and  he  who  has  knowledge  can 
stand  up  calm,  strong,  and  self-possessed  against  the 
foes  which  ignorance  alone  has  rendered  formidable. 
Sometimes,  one  has  been  tempted  to  think  of  the 
*good  old  times'  gone  by,  learned  men  seem  to 
have  tried  to  get  and  to  keep  a  monopoly  (or  selfish 
appropriation)  of  learning,  by  hiding  up  things  that 
are  simple  and  clear  of  themselves  in  words  of 
definition  that  are  complicated  and  obscure ;  but  our 
day  is  happily  the  season  wherein  every  one  who  can 
do  so  does  his  generous  utmost  to  unveil  mysteries 
and  to  destroy  monopolies.  It  is  the  spirit  of  the 
age  to  be  progressive ;  and,  instead  of  trying  to  keep 
others  back  that  we  may  seem  to  be  in  advance 
of  them  ourselves  (however  stagnant  in  fact  and 
stationary),  our  wisdom,  as  our  duty,  is  to  keep  the 
lead  by  a  genuine  progress,  thus  continually  to  be 
helping  and  urging  others,  especially  the  young,  to 
reach  us,  or  to  beat  us  if  they  can,  in  the  race  of 
learning  and  intelligence. 

Syntax:  there's  a  terrible  word,  that  utterly  puzzled 
me  for  years,  and  has  never  been  systematically 
explained  to  me  to  this  hour.  A  poor  little  schoolboy 
on  his  hard  bench  on  a  cold  winter's  morning  gets 
mystified  as  to  the  combination  of  vague  thoughts 
about  sin  and  tax, — and  to  him  those  six  letters  are 
fearsome,  because  unintelligible*    Let  me  make  the  I 


hard  word  clear  to  you  at  once :  it  simply  means  com- 
bined arrangement;  'syn'  in  Greek  being  'together,' 
and  *  taxis,*  drill  or  order.  So,  then,  the  syntax  of 
grammar  is  the  order  of  language  or  the  drill  of 
words ;  and  its  rules  are  the  regulations  of  the  drill — 
for  instance,  a  verb  must  agree  with  its  nominative  in 
number  and  in  person,  that  is  to  say,  it  is  according 
to  law  to  say  I  run,  and  not  I  runs ;  he  runs,  and  not 
he  run.  If  I  is  the  first  person,  run  must  agree  with 
it ;  if  I  is  a  noun  singular,  then  run  must  be  a  verb 
singular,  and  so  on.  Sundry  grammar-makers  head 
lists  of  exercises  with  this  learned-looking  brace  of 
words,  *  Parsing  Praxis,' — ^a  contemptible  alliteration, 
or  play  upon  letters.  But  it  is  easy  to  kick  over  this 
stumbling-block  by  telling  you  that  Praxis  means 
practice  (a  word  derived  from  the  Greek  *  prasso,'  I 
do,  or  I  make),  so  now  you  need  not  be  afraid  of 
Praxis ;  and  Parsing  is  a  corrupt  Latin-English  word 
explained  before.  *  Exercise '  is  a  word  familiar  to 
your  ear,  but  it  will  be  clearer  to  your  mind  by  the 
explanation  that  *  Exercitus '  in  Latin  means  an  army, 
— ^a  combination  of  *ex,'  out,  and  *arceo,'  I  drive,  also 
perhaps,  *  arcus,'  a  bow ;  exercise,  then,  in  its  first  or 
literal  intention,  means  drill,  or  regular  motions  proper 
to  good  soldiership;  in  its  second,  or  figurative 
intention,  it  signifies  systematic  exertions  leading  to 
good  scholarship.  I  wonder  whether  boys  are  still  as 
bothered  as  I  was  in  my  young  day  by  the  unexplained 
words  Prosody,  Dactyl,  Spondee,  and  the  like.  A  few 
sentences  in  plain  English  will  clear  them  up  for  us 
here. 

As  Syntax  regards  the  order  and  character  of  words 
generally,  so  Prosody  regards  the  order  and  structure 
of  words,  with  a  special  reference  to  what  we  call 
poetry,  or  rhyme  and  rhythm ;  whereof  I  have  some- 
what to  say  presently.  Prosody  is  a  word  which 
conveys  two  ideas  to  the  ear  of  a  Greek,  according  as 
the  second  '  o '  in  the  word  is  pronounced  with  a  long 
sound  or  a  short  one,  and  spelt  with  omega  or 
omicron.  In  the  first  case.  Prosody  means  an  intro- 
duction to  poetry,  '  pros,'  to,  and  '  ode,'  an  ode ;  in 
the  second.  Prosody  means  introduction  to  the  way, 
as  if  leading  up  by  a  path  to  the  hill  of  Parnassus, 
where  the  old  poets  fabled  the  Muses  to  live,  '  pros,' 
to,  and  *  odos,'  a  way.  Temples  of  yore  were  placed 
usually  on  the  top  of  some  hill,  and  when  the  pro- 
cession went  up  the  hill  with  a  hymn  or  a  chant,  it  was 
called  a  Prosodia.  Hence  the  word  used,  so  enigmati- 
cally to  the  uninstructed  schoolboy  (ay,  and  the  usher 
too,  in  our  grammars. 

Now,  as  to  the  common  words  poetry,  rhyme,  and 
rhythm,  let  me  give  you  a  thought  or  two.  The  term 
Poetry  is  a  Greek  noun, '  poiesis,'  an  acting  or  making, 
from  *'  poieo,'  I  do ;  Poet,  '  poietes,'  means  a  maker  or 
creator.  So  Poetry,  as  a  word,  involves  a  creation, 
which  is  '  a  caution '  (as  our  American  cousins  say)  to 
a  great  many  rhymers  who  think  themselves  poets. 
I  have  no  time  nor  space,  in  this  discursive  talk,  to 
give  you  an  essav  about  every  topic  that  arises,  so  we 
mustn't  digress  (or  step  aside)  to  enlarge  upon  such  a 
wide  subject  as  Poetry;  only  a  word  or  two  about 
rhyme  as  different  from  rhythm.  Rhyme  is  the 
characteristic  of  most  of  our  modern  poetry — blank 
verse  of  course  excepted — and  rhythm  is  exclusively 
the  characteristic  of  the  ancient,  which,  inexplicably 
enough,  was  (until  comparatively  recent  times) 
ignorant  or  contemptuous  of  the  art  of  rhyming. 
Rhyme  aims  at  a  special  melody  or  similarity  at  the 
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end  of  lines,  the  key  to  it  in  English  being  consonantal 
and  not  vowelic;  and  we  in  England  reject  exact 
similarities,  while  the  French  approve  them.  Rhythm 
aims  at  melody  throughout,  and  is,  when  well  done, 
intentionally  diversified  to  escape  monotony  or  same- 
ness, by  variations  or  modulations ;  of  course,  both 
rhyme  and  rhythm  being  best  exhibited  in  the 
choicest  forms  of  poetry.  Milton's  Paradise  Lost  is 
a  rhythmical  poem ;  his  LAllegrOy  a  rhymed  one. 
Virgil's  poetry,  as  also  Ovid's,  Homer's,  Sophocles', 
and  the  rest  of  the  classics  are  exclusively  rhythmical. 
Many  old  monkish  hymns  (as  Dies  irce^  dies  illa^  solvet 
seedum  infavilld^  etc.)  are  rhymed ;  the  art  appearing 
first  as  a  modern  discovery,  quite  unknown  to  the 
ancients,  somewhere  about  a  thousand  years  after 
Christ,  and  probably  found  out  in  chantries,  or  by 
wandering  troubadours ;  but  of  this  large  and  curious 
subject  I  may  possibly  write  a  paper  hereafter  by 
itself. 

I  have  now,  however,  to  explain  the  common  words 
so  frequently  used  in  prosody  (along  with  sundry 
others  less  common — ^as  'iambus,'  a  halting,  and 
'trochee,*  a  running  metre) — as,  let  us  instance, 
dactyl  and  spondee.  They  are  excellently  well- 
adapted  names,  when  one  knows  the  reasons  for 
them.  *  Dactylus'  is  the  Greek  for  a  finger,  made  up, 
as  we  all  know,  of  one  long  joint  and  two  short  ones : 
so  with  the  syllables  of  dactylic  words :  Omnibus  (a 
I^tin  word  meaning  'for  all,'  and  now  adopted  as 
English  for  a  public  conveyance)  is  a  dactyl. 
*  Spondee '  is  the  name  given  to  all  words  made  up, 
as  the  word  spondee  itself  is,  of  two  long  syllables ; 
its  adaptation  is  curious,  and  you  will  be  interested  to 
know  about  this  word  something  that  very  few  of  the 
old  schoolmasters  even  were  aware  of.  Spondee  in 
Greek  means  a  libation,  or  religious  outpouring  ;  the 
hymn  with  which  it  was  poured  out  was  of  long-drawn 
syllables,  in  psalm-tune  or  minim  slow-time  style,  and 
was  called  *Spondoeum  melos;'  so  the  bars,  or  feet,  or 
sections  of  the  hymn  came  to  be  called  spondees — in 
English,  such  a  word  as  railroad,  or  steamboat,  or 
concord  is  a  spondee.  Of  other  measures  and  verses 
1  may  possibly  talk  hereafter.  It  is  a  pity  for  English 
learners,  be  they  older  or  younger,  when  a  teacher 
does  not  habitually  expound  to  them  all  such  difficult 
words  j  half  the  obscurities  of  any  science  lie  in  the 
terms  wherein  knowledge  is  mysteriously  hidden. 

Diphthong,  for  instance,  an  ugly -looking  word 
enough,  baffling  both  to  spell  and  to  enunciate,  which 
has  perplexed  many  a  small  boy,  merely  signifies  a 
double  sound,  being  the  combination  of  two  vowels — 
as  a  and  e,  se ;  o  and  e,  oe,  and  so  forth ;  *  Di ' 
standing  for  double  in  Greek,  and  *phthong'  for  voice 
or  vowel.  Even  the  common  word  'syllable'  (though 
tolerably  well  understood  to  mean  one  connected 
span  of  a  vowel  surrounded  by  its  consonants)  is 
seldom  shown  to  a  child  to  be  made  up  of  *  syl,'  with, 
and  *  lable,'  taken,  or  Greek  words  much  like  these. 
So  the  word  means  taken  with,  or  caught  together; 
any  vowel  entangled  in  consonants  is  a  syllable. 
Monosyllable  means  one  such  small  collection  of 
letters,  *  monos '  being  the  Greek  for  one  or  single — 
as  monopoly,  one  trading ;  monolith,  one  stone  pillar, 
etc,  Dis-syllable  means  two  such  lots  of  letters;  Tris- 
syllable,  three,  and  so  on.  Now,  the  word  '  declen- 
sion '  will  convey  a  truer  idea  to  your  minds  than 
you  may  hitherto  have  had  of  it,  when  you  know  that 
it  means  '  a  going  down,'  as  on  the  steps  of  a  ladder ; 


there  are,  as  it  were,  five  shelves  of  Latin  and  Greek 
nouns,  ranked  according  to  the  five  vowels  severally 
influencing  each  of  them,  as  before  mentioned ;  and 
upon  one  or  other  of  these  five  shelves  all  the  classic 
nouns  are  pitched,  the  first  declension  being  at  the 
top,  and  the  fifth  at  the  bottom.  So,  likewise,  with 
verbs,  also  classified  by  vowels,  as  keynotes;  the 
word  *  conjugations '  may  be  illustrated  by  the  word 
*  bunches,'  being  joinings  together  of  similar  verbs  in 
bundles;  each  verb  also,  when  conjugated  through- 
out, being  like  a  bunch  of  grapes,  or  a  genealogical 
tree,  or  bees  swarming — *  con,'  together,  and  *  jungo/ 
I  join.  There  is  plenty  of  hard  words  about  the 
verbs ;  let  me,  just  as  the  thoughts  occur  in  talking, 
touch  some  of  them :  for  instance,  a  '  transitive '  verb 
is  one,  the  influence  or  action  of  which  passes  over 
(*  trans,'  over,  *  it,'  goes)  to  some  noun  beyond  the 
nominative — as  'John  loves  me;'  where  'loves'  is 
transitive,  as  its  action  extends  from  John  to  me,  but 
if  I  say  simply  *  John  loves,'  without  expressing  whom 
he  loves,  and  only  as  another  way  of  saying  *  John  is 
in  love,'  there  *  loves  *  is  intransitive ;  the  Latin  word 
*in'  meaning  'not' — instance,  incorruptible,  innumer- 
able. 'Tom  killed  a  sparrow' — killed  is  transitive; 
'Tom  absconded'  —  absconded  is  intransitive.  A 
neuter  verb  is  one  neither  transitive  nor  intransitive, 
but  betwixt  and  between — ^as  '  I  am,'  '  we  are,'  etc 
A  tense  means  a  time,  corrupted  from  tempus;  of 
tenses  I  will  speak  anon.  A  mood  means  a  manner, 
modus;  of  the  moods  also  hereafter.  But  some 
words,  as  these  two,  '  Gerund '  and  '  Supine,'  are 
mysteries  to  most  of  us  through  life;  they  mean 
powers  of  being  active  or  idle.  The  famous  distich 
wittily  expresses  the  three  Gerunds  di,  do,  dum : — 

*  When  Dido  saw  i^neas  would  not  come, 
She  wept  in  silence,  and  was  Dido  dumb.' 

I  can  throw  very  little  light  on  the  Supine — ^the  letter  'u 
seems  its  keynote.  Now,  as  to  tenses  or  times :  there 
can  be  only  three  sorts  of  time — the  past,  the  present, 
and  the  future — and  in  every  sentence  we  utter,  the  verb 
or  principal  word  in  it  must  be  used  in  one  or  other 
of  these  three.  Accordingly,  in  every  language  (for 
Grammar  is  a  universal  science)  the  times  or  tenses 
are  either  the  present — *  I  am  doing ; '  the  past  or 
perfected — 'I  have  done ;'  or  the  future — *I  will  do;' 
there  are,  also,  more  or  less  additionally,  certain 
shades  of  difference  as  to  the  past,  with  reference  to 
its  distance  from  us  now,  as  the  imperfect — or  less 
than  perfected  past — *  I  was  doing ; '  and  the  pluper- 
fect— or  more  than  past — '  I  had  done ;  *  the  Latin 
word  'praeter,'  besides,  usually  prefixed  to  these 
names,  meaning  'extra'  tenses.  The  future  might 
undoubtedly  also  have  been  endowed  with  similar 
shades  of  difference,  affecting  its  nearness  or  distance, 
but,  as  we  are  none  of  us  prophets,  these  could  not 
be  defined  with  the  exactness  wherewith  we  can  con- 
template the  historic  and  completed  past  As  to  the 
present,  it  can  only  be  one  phase  in  its  severe  sim- 
plicity. 

But  there  are  other  variations  of  the  verb,  called 
moods  or  modes,  methods  whereby  and  wherein  we 
must  use  them — for  example,  we  either  indicate  a 
fact,  as  '  I  run,'  or  command  it  impressively,  as  'Run 
thou ; '  or  express  a  desire  with  reference  to  it,  as 
'  May  I  run  ! '  or  conditionally,  '  I  might  run,'  in  a 
sort  of  subjoined  fashion;  or  to  speak  of  it  indefinitely, 
as  *To  run.'     All  these  are  various  acknowledged 
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moods  or  modes  of  using  the  verb.  So,  also,  there 
are  possibilities  of  employing  the  principal  word  in  a 
sentence  in  an  active  way — as  *  I  love/  *  I  strike ;  * 
and  in  a  passive  way — *  I  am  loved,'  *  I  was  struck  :  * 
these  two  are  called  the  verb's  voices ;  in  the  first,  as 
it  were,  speaking  out  loudly,  in  the  latter,  as  humbly 
whispering. 

In  the  classical  tongues,  it  seems  very  probable  that 
the  conjugations  or  bundles  of  verbs  were  arranged  in 
some  naturally  selecting  fashion,  according  to  the 
preponderance  of  their  vowels  or  vocal  sounds,  much, 
as  I  have  hinted  before,  in  the  case  of  the  declensions 
or  classes  of  nouns.  For  instance,  in  the  first  con- 
jugation, we  all  know  how  much  the  letter  'a'  pre- 
dominates— 'amare,'  etc;  and  the  long  'e'  in  the 
second — *monere,'  *  habere,*  etc  ;  and  the  short  *e' 
and  short  4'  in  the  third;  and  the  long  'i'  in  the 
fourth ;  while  the  first  form  of  the  verb  always  has  'o' 
at  its  termination,  and  the  supines  claim  the  less  used 
'  u.'  Thus  all  the  vowels  are  taken  care  of,  and,  as 
it  were,  crystallize  separately ;  being  each  the  keynote 
of  a  variation  of  verbs :  here,  then,  is  something  of  a 
reason  for  these  conjugations  or  classifications. 

But  space  warns  me  that  I  must  have  done  for 
the  present.  We  have  had  a  familiar  talk  together 
about  grammar  and  language,  one  thought  suggesting 
another  in  a  most  discursive  fashion,  so  as  almost  to 
be  called  gossip.  By  the  way,  shall  I  tell  you  the 
meaning  of  this  word  ?  It  will  be  new  to  most  fo[k. 
Gossip  is  the  old  name  for  a  sponsor,  a  God'sschip ; 
many  old  people  in  far-away  villages  are  still  called 
(}ossip  So-and-so;  and  as  such  ancient  gafiers  and 
(Tones  were  apt  to  be  garrulous,  the  word  *  gossip' 
came  to  be  used  for  rambling  talk.  Some  day,  with 
permission,  I  may  speak  in  a  like  fashion  of  other 
cducationals  ;  let  this  suffice  for  to-day  as  my  talk  on 
the  elements  of  grammar  and  language. 


{Continued  from  page  226.) 

BY  WILLIAM   SPENCER, 
Author  of  *  Spencers  Exercises  in  Arithmetic^ 

We  will  take  only  one  more  example  from  Colenso, 
the  last  in  the  article  on  Fractions. 

(11)  A  person  dies  worth  ^loooo,  and  leaves  ^  of 
his  property  to  his  wife,  \  to  his  son,  and  the  rest  to 
his  daughter.  The  wife  at  her  death  leaves  |  of 
iter  legacy  to  the  son,  and  the  rest  to  the  daughter ; 
but  the  son  adds  his  fortune  to  his  sister's,  and  gives 
her  \  of  the  whole.  How  much  will  the  sister  gain 
by  this,  and  what  fraction  will  her  gain  be  of  the 
whole?     (No.  50,  Art.  36.) 

■ioooo^3  =  ;^3333^,  wife's  share. 
1 0000  -r  2  =  ;£'5ooo,  son's        „ 
;i^ioooo  -  8333|  =  ;;^i666|,  daughter's  share. 

%  of  y^3333i  =  -£20oo,  son  gets  from  mother. 
;^3333i  - ^^2000  =  ;^i333ti  daughter  „        „ 
^5000  -h  j;^2ooo  =  ;^7ooo,  son's  total. 
P^i666|  +  ;^i 333^  =  ^3000,  daughter's  total. 
^7000 -f;^3ooo  =  ;^i 0000,  fortunes  added. 
;;^ioooo-f-3  =  ;^3333j,  daughter's  now. 
£uil\'-  £1"^^^^  £ziz\y  daughter's  gain.  Ans. 
As  £zZZ\  is  J  of  ;^Tooo,  it  is  of  ^loooo  the 
tenth  part  of  J  =  ^V  Ans. 


In  explaining  the  above  question,  I  should  point 
out  that  there  are  six  distinct  operations — (a)  dividing 
the  money  among  the  3  on  the  father's  death  \  {b) 
dividing  the  mother's  between  the  son  and  the 
daughter  :  (c)  amalgamation  of  the  shares  of  son  and 
daughter ;  {d)  new  division  of  the  amount ;  {e)  excess 
of  the  daughter's  new  share  over  the  two  amounts 
she  had  previously  received ;  (/)  finding  the  fraction 
that  this  excess  is  of  the  whole  amount  left  by  the 
father. 

We  will  complete  the  round  dozen  of  these  worked- 
out  questions  by  taking  the  last  question  set  for  Female 
Pupil  Teachers,  Second  Year,  at  the  last  examination, 
March  1881. 

(12)  If  I  pay  away  \  of  my  money,  then  |  of  what 
remains,  and  then  \  of  what  still  remains,  what  fraction 
of  the  whole  will  be  left  ? 

We  will  find  the  fraction  of  the  UfhoU  paid  away 
each  time,  then  add  these  three  fractions  together,  and 
deduct  the  result  from  one. 

First  payment  =  ^  of  the  whole. 

§  -  J  =  I  left  after  first  payment. 
Second  payment  =»  I  of  |  =  J  of  the  whole. 

4  ~  (3  +  J)  =  1  l^ft  after  the  second  payment 
Third  payment  =  i  of  |  =  iV  ^^  ^^  whole. 
Hence  J  +  ^  +  tV  =  A  =  l>  ^^^^  P^^d. 

And  I  - 1  =  i,  fraction  of  whole  left     Ans. 

Any  girl  fairly  up  in  fractions  would  easily  work 
this  question  purely  mentally : — I  pay  away  J,  then  I 
have  f  left,  the  half  of  which  is  another  third  ;  hence 
I  have  paid  away  f,  and  consequently  have  ^  left,  \ 
of  which  is  i\ ;  then  I  have  paid  away  f  and  ^\,  that 
is,  -^^  or  f ,  and  must  therefore  have  \  left. 

We  here  close  our  remarks  on  the  teaching  of 
Fractions,  but  as  before  observed,  we  shall  embody 
iheir  principles  and  operations  in  dealing  with  Com- 
pound Proportion,  Percentages,  etc.  , 

As  the  natural  sequel  to  Vulgar  Fractions  is  Decimal 
Fractions,  which  for  brevity  are  generally  coloquially 
called  *  Decimals,'  I  at  once  proceed  to  my  mode  of 
teaching  them.  First,  show  clearly  the  distinction  in 
the  representation  of  a  vulgar  fraction  and  a  decimal 
fraction.  In  the  former  the  denominator  is  expressed 
by,  and  can  be,  any  number  whatever,  while  in  the 
latter  the  denominator  is  only  understood — not  ex- 
pressed, anfl  can  only  be  ten  or  some  pouter  of  ten  ; 
but  is  represented  as  any  whole  number  (integers), 
with  a  full-point,  called  the  *  decimal  point,'  placed  to 
the  left  of  it  Thus  in  the  vulgar  fractions  f ,  -j^,  -j-f^, 
"A"*  t^mT*  Tift^F*  ^^  denominators  have  no  determinate 
relation  to  each  other  in  the  first  three  given,  but  they 
have  in  the  last  three,  and  these  can  be  expressed 
decimally  as  7,  '47,  and  '121.  In  order  to  read  off 
these  decimals  correctly,  we  consider  the  figures  given 
as  the  numerator  in  each  case,  and  the  imaginary 
denominator  to  be  as  many  ciphers  as  the  given 
figures,  with  a  one  placed  to  the  left  of  theuL    Hence 

7=tV»  '47=1^,  •oi97=*TUk»  •ooo3  =  TiFTO]r>  etc. 
We  will  proceed  step  by  step  as  in  vulgar  fractions, 

interspersing  any  incidental  remarks  as  they  casually 

suggest  themselves  as  we  go  along,  rather  than  here 

formally    attempting    a  general  dissertation  on  the 

theory  and  utility  of  decimals. 

{a)  We  begin  by  adtiing  decimals  together — (i) 
•77  +  085  +  7825  +  toiSs.  (2)  6"oi8  +  8*2  +  '0005 
+  4-4.     (3)  8'oo7  + -8007 +  '08007 +80*07. 
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(0  77 
•085 

•7825 
•00185 


(2)  6-018 

8-2 
•0005 

4'4 


I  '63935 


18-6185 


(3)  8-007 
•8007 
•08007 
80-07 

88-95777 


In  putting  down  the  numbers  in  column  for  adding, 
explain  clearly  that  the  figure  next  the  point  is  so 
many  tenths^  the  next  hundredthSy  the  next  thousandths^ 
etc — that  every  remove  of  a  position  from  the  point 
diminishes  the  value  ten  times.  Thus  in  -7777  the  7 
next  the  point  is  7  tenths^  the  next  7  hundredths^  etc  ; 
and  in  -0875  ^'^  \^^y^  no  tenths,  8  hundredths,  7 
thousandths,  and  5  ten  thousandths.     In  this  number, 

as  •o8  =  y8^  =  T5§*D>  •O<>7=TljW  =  TTf0Tn)»    ^^d    -OOO5 

-^TiT&Tnr*  we  have  ^^  +  ,p^^  +  Tp^^  =  ^^  = 
-0875  ^  expressed  decimally.  Show  also  that  this 
tenfold  diminution  in  value  as  we  proceed  to  the 
right,  and  tenfold  increase  as  we  proceed  to  the  left, 
refers  to  whole  numbers — as  explained  in  working 
simple  rules — as  well  as  to  decimals.  Take  (say) 
888 '8808  and  750*080575  and  make  exhaustive  remarks 
on  the  value,  both  relative  and  absolute,  of  each  figure 
in  each  of  the  numbers,  showing  that  by  proceeding 
indefinitely  from  the  point  to  the  left  we  can  express 
numbers  inconceivably  great,  and  by  continuing  the 
figures  from  the  point  to  the  right  we  can  go  down  to 
any  infinitesimal  minuteness.  From  the  above  remarks 
it  will  be  obvious  that  the  decimal  points  in  addition, 
and  by  anticipation  in  subtraction  also,  will  in  each 
case  come  directly  under  (or  over)  each  other,  forming 
a  column  as  shown  in  the  position  of  the  figures  for 
adding  up.  A  boy  would  scarcely  need  telling  that 
the  figures  to  the  left  of  the  point  are  whole  numbers. 
I  would  here  emphasize  the  importance  of  making 
beginners  read  the  decimal  figures,  e,g.^  to  read  out 
-018,  as  eighteen  thousandthSy  not  say  *  cipher,  one, 
eight;  -00185  read  as  one  hundred  and  eighty-five 
hundred  thousandths^  etc  Unless  this  is  done  in  the 
earlier  stages  of  teaching,  a  boy  is  apt  to  call  out  the 
figures  without  the  slightest  appreciation  of  their 
significance.  When  a  boy  is  fairly  up  in  decimals, 
and  lias  become  familiar  with  them,  this  reading  of  the 
figures  may  generally  be  dispensed  with,  except  as  an 
occasional  test  of  his  mental  grasp  of  the  real  meaning 
of  the  figures. 

{b)  The  Subtraction  of  decimal  numbers  is  so  simple 
that  little  explanation  is  required,  the  smaller  number 
being  merely  placed  under  the  larger,  so  that  the  two 
points  are  directly  vertical  Example,  (i)  from  -185 
take  '09375;  (2)  take  -8082  from  2*15;  (3)  from 
17-0841  take  5*983. 


(0 

(2) 

(3) 

•I  8s 

*»S 

17*0841 

•0937s 

-8082 

S9^Z 

•09125 


1-3418 


II'IOII 


Here  caution  the  learner  against  concluding  that  the 
number  of  figures  employed  determines  the  magnitude 
of  the  number  represented — '09375  is  less  than  '185, 
as  the  former  is  not  a  tenth  and  the  latter  is  more  than 
a  tenth.  As  in  working  the  first  two  of  the  above 
exercises  ciphers  have  to  be  added  to  the  minuend,  it 
might  now  be  explained  that  ciphers  added  to  the 
right  of  a  decimal  number  do  not  affect  its  magnitude — 


that  '5,  '50,  '500,  '5000,  etc,  are  all  equal,  since  if 
each  be  represented  as  a  vulgar  fraction  and  then 
reduced  to  its  lowest  terms,  the  result  in  each  case 
will  be  the  same,  ^.  Illustrate  by  a  few  more  similar 
examples,  e,g,  -35,  '350,  -3500,  etc ;  -085,  -0850, 
'08500,  etc  The  boys  are  aj^eably  surprised  at  the 
simplicity  of  working  addition  and  Subtraction  of 
decimals,  compared  with  the  labour  required  in  work- 
ing them  in  vulgar  fractions,  where  a  common  denomi- 
nator must  be  obtained.  Again,  further  explain  here, 
or  rather  reiterate,  that  as  tenths,  hundredths,  thou- 
sandths, etc,  respectively  fall  directly  under  each  other, 
and  as  they  increase  or  decrease  tenfold  for  each 
change  of  position,  hence  the  working  in  decimals  is 
precisely  the  same  as  the  working  in  whole  numbers^  the 
vital  matter  being  the  keeping  of  the  point  in  the  right 
position.  As  this  remark  embodies  a  principle  that 
holds  good  in  all  processes  of  working  determinate 
(non-repeating)  decimals,  I  accentuate  it  very  forcibly 
in  order  that  it  may  find  a  permanent  lodgment  in 
each  learner's  mind  as  a  principle  to  fall  back  upon, 
and  in  his  memory  for  practice  in  daily  work.  I  find 
this  necessary  as  beginners,  and  the  feebler  thinkers 
generally,  are  apt  to  convert  decimals  into  vulgar 
fractions  unnecessarily,  under  the  erroneous  impression 
that  they  can  thus  be  more  easily  worked. 

(r)  Although  the  steps  of  the  various  operations 
in  decimals  need  not  necessarily  follow  each  other  in 
any  prescribed  order,  the  teaching  oi  multiplication  may 
conveniently  follow  subtraction.  Here  the  process,  or 
rather  the  rationale  of  the  result  and  its  value,  is  not  so 
easily  comprehended  as  in  addition  and  subtractioiL  I 
generally  proceed  as  follows  in  order  to  explain  the 
principle  by  which  the  position  of  the  point  in  the 
product  is  determined.  Units  x  units  give  units,  3  x 
2  =  6;  tens  X  units  or  units  x  ten  give  tens — 30  (3 
tens)  X  3  =  9  tens  =  90  ;  tens  x  tens  give  hundreds — 
50  (5  tens)  X  70  (7  tens)  =  35  hundreds  =  3500.  By 
the  same  parity  of  reasoning  units  x  tenths  or  tenths 
X  units  give  tenths — 4  x  -7  =  28  tenths  =  2*8  ;  tenths  x 
tenths  give  hundredths — -8  x  -9  =  72  hundredths  =  -72  ; 
hundredths  x  tenths  give  thousandths — -89  x  '7  =  623 
thousandths  =  -623  ;  thousandths  x  hundredths  give 
hundred  thousandths — -048  x  '35  =  1680  hundred 
thousandths  =  -01680  =  '0168,  ejecting  the  useless 
cipher.  Now  call  the  attention  of  the  scholars  to  the 
fact  that  in  each  of  these  operations  there  is  the  same 
number  of  decimal  figures  in  the  product  as  there  is  in 
both  the  factors,  and  that  this  result  is  always 
apparent  if  we  carefully  consider  the  theory  of  the 
operation.  Hence  we  educe  the  rule  that  in  multiply- 
ing decimals  the  product  must  have  as  many  decimal 
figures  as  there  are  in  both  the  factors^  and  that  if  the 
product  has  not  as  many  figures  as  the  two  factors  have 
when  multiplied  together,  ciphers  must  be  added  to 
the  left  of  the  product  to  complete  the  number. 
Examples,   (i)   -48075  x '605;    (2)  8*43  x '065;    (3) 

•035  X  '35- 

(I)  (2)  (3) 

■48075  8-43  -035 

-605  -065  35 


240375              4215 
288450                5058 

175 
105 

•29085375                '54795 

{To  be  continued,) 
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i&ecent  Inspection  (l^uesttomi. 

[Tki  Editor  respectfully  solicits  contrUutions — till  of  which  will 
be  regarded  as  strictly  PRIVATE— /9  this  column.  For  obvious 
reasons^  it  cannot  be  stated  in  which  district  the  qiiestions  have 
been  set.l 

Arithmetic. 

STANDARD   I. 

(i)  Add  together  six  hundred  and  forty-five,  three 
hundred  and  ninety-seven,  eight  hundred  and  fifty, 
forty-six,  one  hundred  and  fourteen,  and  seven  hundred 
and  eighty-twa     Ans.  2,834. 

(2)  From  eight  hundred  and  fifty-two  take  seven 
hundred  and  ninety-six.     Ans.  56. 

(3)  Take  one  hundred  and  eighty  from  four  hun- 
dred and  thirteea     Ans.  233. 

Dictation. 

school        slate        window        cloud 
hand  foot  tree  leg 

fire  mouth     field  eye 

STANDARD   II. 

(i)  Multiply  eighty-six  thousand  four  hundred  and 
seventy-nine,  by  sixty-seven.     Ans.  5,794,093. 

(2)  Divide  fifteen  thousand  four  hundred  and  thirteen, 
by  sevea     Ans.  2201+6. 

(3)  Take  eight  thousand  one  hundred  and  ninety 
from  nine  thousand  and  seventeen.     Ans.  827. 

(4)  A  spider  has  eight  legs.  How  many  legs  have 
one  hundred  and  seven  spiders  and  one  hundred  and 
seven  ducks?    Ans.  1070. 

STANDARD   IIL 

(i)  Take  eighteen  pounds  thirteen  shillings  and 
elevenpence  three  farthings,  from  two  thousand  and 
one  pounds  twelve  shillings  and  a  farthing.  Ans. 
^^1982  18s.  o^ 

(2)  Divide  four  hundred  thousand  and  sixteen  by 
seventy-three.     Ans.  5479+49. 

(3)  Add  together  eight  shillings  and  twopence  far- 
thing, nine  thousand  pounds  and  a  halfpenny,  two 
pounds  and  fourpence,  one  hundred  and  ten  thousand 
seven  hundred  and  forty  pounds  sixteen  shillings  and 
threepence  three  farthings,  seventy-seven  thousand 
pounds  seventeen  shillings  and  fivepence  halfpenny, 
two  hundred  and  twenty-nine  pounds  thirteen  shillings 
and  eightpence,  eighteen  shillings  and  elevenpence 
farthing,  and  four  hundred  and  four  thousand  and 
forty-four  pounds  fourteen  shillings  and  fourpence 
three  farthings.     Ans.  ;^6oi,oi9  9s.  4d 

(4)  A  boy  has  two  thousand  seven  hundred  and 
eighty-nine  nuts.  He  gave  fifty-eight  to  each  of  forty- 
seven  playfellows.  How  many  had  he  left  for  himself? 
Ans.  63. 

STANDARD   IV. 

(i)  How  many  square  inches  are  there  in  four  hun- 
dred and  thirteen  square  poles?  Ans.  16,191,252 
sq.  in. 

(2)  Divide  ;^404o  equally  among  thirty-seven 
people.     Ans.  ;^io9  3s.  9^d.  +  23. 

(3)  Multiply  seventy-six  pounds  three  shillings  and 
sixpence  farthing,  by  five  hundred  and  sixty.  Ans. 
^42,658  IIS.  8d 

(4)  I  bought  7  yds.  of  cloth  at  7s.  11  d.  per  yd,  and 
9  yds.  at  6s.  3jd  per  yd  What  was  the  average  cost 
per  yd  ?     Ans.  7s.  ojd 


STANDARD  V. 

(i)  What  will  407  yds.  2  ft  9  in.  cost,  at  7s.  9d  per 
yd  ?    Ans.  ;;^i58  is.  4|d 

(2)  If  a  gentleman's  income  is  ^450  per  annum, 
and  at  the  end  of  the  year  he  is  seventy  guineas  in 
debt,  how  much  would  he  spend  in  seventy-three  days  ? 
Ans.  ;£^io4  14s. 

(3)  Find  by  practice  the  value  of  two  thousand  nine 
hundred  and  sixteen  chairs,  the  average  price  of  each 
being  four  pounds  seventeen  shillings  and  ninepence 
farthing.     Ans.  ;i^i4,254  19s.  9d 

(4)  Make  out  in  proper  form,  and  settle  the  follow- 
ing grocer's  bill —  s.    d 


3i  lbs.  of  tea  @  2s.  8d.  per  lb. 

1  pint  of  oil  @  8s.  per  gallon 

9  boxes  matches  ®  7d  per  doz.    ... 

2  bars  of  soap,  each  weighing  2\  lbs., 
@  3id  per  lb.     


9    4 
o  .6 

o     5l 


3l 


Ans. 


II 


STANDARD  VI. 


(i)  h  of  £a  19s.  —  If  of  ;^i  8s.   Ans.  £2  2s.  od 

(2)  A  person  bought  a  box  containing  a  thousand 
oranges  at  sixteen  a  shilling,  just  before  a  rise  in  the 
price  of  threehalfpence  a  dozea  How  much  did  he 
save?    Ans.  iis.  Oj|d 

(3)  What  decimal  of  t-wo  pounds  ten  shillings  is 
three  shillings  and  sixpence  ?    Ans.  '07. 

(4)  If  a  man  spends  forty-seven  pounds  ten  shillings 
in  seventy-three  days,  and  saves  a  hundred  pounds  a 
year,  what  is  his  annual  income  ?    Ans.  ^^337  los. 

Grammar  and  Composition. 

STANDARD   IV. 

Parse  and  analyse,  if  you  can  : — 
{a)  For  him  light  labour  spreads  her  wholesome 

store. 
{b)  And  desolation  saddens  all  thy  greea 
Write  a  short  essay  on  the  Horse. 


STANDARD   V. 


Parse  and  analyse  : — 

a)  Amidst  dry  desert  walks  the  lapwing  flies. 

b)  Along  the  lawn  where  scattered  hamlets  rose. 
Give  an  account  of  any  interesting  tale  you  know. 


f: 


STANDARD  VL 


Parse  and  analyse  : — 

*  This  is  the  house  that  Jack  built' 
Write  a  letter  explaining  any  events  and  any  cha- 
racters given  in  the  poetry  you  have  learnt  by  heart. 

Domestic  Economy. 

(i)  What  kind  of  clothing  should  be  worn  in  sum- 
mer, and  what  kind  in  winter?  What  is  the  best  kind 
to  have  next  your  skin  ? 

(2)  Which  is  the  more  nourishing— ^salt  or  fresh 
meat?    Why? 

^3^  State  the  uses  of  vegetables  as  food 

(4)  What  do  you  know  about  silk,  and  its  uses  as  a 
clothing  material? 
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Mhrds  fy  Georob  Bennett.* 

Cheerfidly,  mf'-^  j^ 
1st  Treble.  "^ 

2nd  Treble. 


THE    FARMERS'    BOYS. 


Munc  fy  T.  CXAMPION. 


X.      We  are    up  in  themorn-ing  at        five.       Be-fore  that  in  the  har- vest  and  hay- time;  So    a  ploughboymust 

2.  There's  not  much  be-side  work  in  our        lot,       So  we     al-waysare  rea-dy  for    eat  -  ing.  And  the    ap-pe-iiie 

3.  Then  its    jol-ly  to    get    a  short      rest,  While  the  hor-ses  arc  munching  their  clo-ver;  And  we  watch  some  shy 


Bass. 


lA  Treble. 

2nd  Treble. 

Bass. 
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look  all     a    -    live.     And  must  ne-ver   bethink-ing  of     play  -  time :  There's  the  hor-ses  to  rub  down  and  feed,  Then  we 
ploughboyshave       got         Is     a     pro- verb  you  oft  are    re  -  peat-ing;      But  we  plough,  and  we  har- row,  and   till.    O'er  the 
bird   to     its        ftest,       Or  we    try  some  old  school  dit-ty       o   -    ver:    Farm-ers  boys  aren't  the  clods  that  they  were.  For  the 
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break-fast  on  milk,  bread,  and  ba  -  con ;  And  you'd  think  we  were  hun-  gry  in  -  deed     If    you  saw  what  ouch  one  had  par  -  tak  - 
fresli-smelling  soil  plod-ding    dai  -  ly ;      So  we're  stur  -  dy,  and  work  with  a     will.    And   we     al  -  ways  can  ca  -  rol  out    gai  - 
na-tionwillhave  the  young  taught  now;  So    we   read,  WTite,and  sum  ve  -  ry     fiair,    And    to  something  like  or- der  are  brought 
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IMPORTANT  NOTICE. 

The  August  and  September  issue  (Nos.  6  and  7)  of 
the  Practical  Teacher  will  contain  the  Scholarship 
Questions,  July,  1881,  with  model  answers  to  every 
question  in  every  subject  Early  orders  should  be 
given  to  the  Booksellers, 


In  reply  to  numerous  inquiries,  the  Editor  begs  to  state  that  a  Series  of  Papers  of  special 
to  Schoolmistresses  will  shortly  appear  in  this  joumaL  The  first  will  be  entitled  *  How 
Needlework.' 


National  Training  School  for  Cookery. — ^A 
meeting  of  supporters  of  the  National  Training  School 
for  Cookery  was  held  on  the  20th  June,  at  Devon- 
shire House,  Piccadilly,  the  Duke  of  Beaufort  in  the 
chair.  Amongst  those  present  were  the  Princess 
Mary,  Mr.  Lowell  (the  American  Minister),  Lord 
Houghton,  the  Duchess  of  Leeds,  the  Countess  of 
Airlie,  etc  The  Hoa  E.  F.  Leveson-Gower,  in 
moving  the  adoption  of  the  report,  said  that  during 
the  last  year  the  total  number  of  pupils  who  passed 
through  the  school  was  2,112,  which  showed  a  con- 
siderable increase.  Mr.  Lowell,  Mrs.  Buckton,  Mr. 
G.  A.  Sala,  and  others  addressed  the  meeting. 

Victoria  University. — The  Council  of  the  Vic- 
toria University  have  elected  Mr.  Arthur  Scjiuster, 
Ph.D.  (Heidelberg),  F.R.S.,  to  the  newly-instituted 
Professorship  of  Applied  Mathematics. 

Royal  Geographical  Society. — The  concluding 
meeting  of  the  session  1880-81  of  the  Royal  Geo- 
graphical Society  was  held  on  the  27th  June,  in  the 
Uieatre  of  the  University  of  London,  the  Right  Hon. 
Lord  Aberdare — President  of  the  Society — presiding. 
The  meeting  was  very  largely  attended,  among  those 
present  being  Major-General  Sir  H.  C  B.  Rawlinson, 
ICCB.,  and  Sir  Frederick  Roberts,  K.CB.  Lieut- 
Colonel  C  £.  Stewart,  of  the  Bengal  Staff  Corps,  read 
a  paper  on  *The  Country  of  the  Tekke-Turcomans 
and  the  Tejend  and  Uurghab  Rivers.'  The  author 
described  a  journey  made  by  him  last  year  from  Con- 
stantinople to  Persia,  travelling  by  Trebizond  and 
Erzeroum,  and  after  giving  a  resumk  of  the  strength  of 
the  various  Turcoman  tribes,  he  proceeded  to  refer  to 
the  new  Trans-Caspian  province  acquired  by  Russia 
Every  effort,  he  said,  was  being  made  to  construct  a 
railway  as  far  as  Bami,  the  new  capital,  and  a  line  was 
also  projected  from  the  capital  as  far  as  Askabad 

VOL.    I. 


Though  not  what  might  be  called  a  rich  country,  it 
was  far  from  being  a  desert  The  island  of  Cheleken, 
in  the  Caspian,  was  one  abounding  in  several  useful 
products,  and  it  was  contemplated  to  set  up  some 
manufactories  there.  As  to  the  Turcomans  themselves, 
everything  they  made,  except  money,  was  thoroughly 
good.  In  every  village  all  spoke  kindly  of  the  Russ 
for  doing  away  with  slavery.  At  the  close  of  the  read- 
ing of  the  paper  a  discussion  took  place. 

Education  Act. — Lord  Coleridge  and  four  other 
judges  had  before  them,  on  the  27th  June,  the  ques- 
tion whether  a  parent  performed  the  duty  imposed 
upon  him  by  the  Education  Act,  of  giving  his  child 
efficient  education,  merely  by  sending  the  child  to  the 
doors  of  the  school,  without  the  school  fees,  the  con- 
sequence being  that  admission  was  refused.  The 
Court  held  that  this  did  not  carry  out  the  object  of 
the  statute,  which  was  to  see  that  a  parent  did  his 
duty,  and  caused  his  child  to  receive  efficient  elemen- 
tary instruction.  The  payment  of  the  fees  prescribed 
by  the  Board,  according  to  the  Code,  was  a  condition 
precedent  of  the  child's  entering  the  school 

London  Orphan  Asylum. — The  half-yearly  elec- 
tion of  children  as  inmates  of  the  London  Orphan 
Asylum  took  place  at  the  City  Terminus  Hotel,  on 
the  27  th  June,  Mr.  A.  R.  Capel  in  the  chair.  The 
report  showed  that  the  educational  status  of  the 
school  was  in  an  excellent  condition,  as  the  whole  of 
the  seventeen  candidates  who  were  presented  at  the 
recent  Oxford  Local  Examination  passed  successfully. 
The  result  of  the  science  and  art  examinations  was 
equally  encouraging. 

Domestic  Economy  Congress. — The  Domestic 
Economy  Congress,  in  connection  with  the  Society 
of  Arts,  was  held  in  London  during  the  fourth  week 
of  June,  the  sittings  taking  place  in  the  rooms  of  the 
Society  of  Arts,  and  in  the  Royal  Albert  Hall.     We 
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are  sorry  to  state  that  the  attendance  at  the  meetings 
was    throughout    the  week  very  small      The    first 
session  of   the   Congress   met   for   business    at   ii 
o'clock  on  the  21st  June,  in  the  large  room  of  the 
Society  of  Arts.    The  chair  was  taken  by  the  Countess 
of  Airlie,  Sir  H.  Cole,  K.C.B.,  acting  as   assessor. 
The  proceedings  commenced  by  the  reading  of  a 
paper,  by  Lady  Stuart  Hogg,  on  *•  The  Teaching  and 
Superintendence  of  Women  in  Elementary  Schools.' 
The  paper  advocated  making  compulsory  the  teaching 
in  State  schools  of  all  subjects  of  practical  utility,  and 
was  read  for  the  author  by  the  Rev.  N.  Price,  M.A. 
A  paper,  which  was  the  joint  production  of  Sir  H. 
Cole,  the  Rev.  N.  Price,  and  the  Rev.  J.  P.  Faun- 
thorpe,  was  read  by  the  latter,  entitled,  'Suggested 
Outlines  of  a  Plan  for  Establishing  Woman's  Inspec- 
tion of  the  Teaching  of  Domestic  Economy.'     It  pro- 
posed that  all  public  girls'-schools,  as  respected  the 
teaching  of  domestic  economy,  should  be  under  the 
sole  inspection  of  women.     After  a  long  discussion, 
Miss  Bamett  read  a  paper  contributed  by  Mrs.  Greenup, 
who  proposed  that  the  National  School  of  Cookery 
should  be  transformed  into  a  National  Training  College 
for  teachers  of  domestic  economy.     After  the  reading 
of  a  paper  by  Mr.  W.  J.  Harrison,  Miss  Brant  read 
her    prize    paper,   *0n  the  Teaching  of   Domestic 
Economy,'  which,  being  accompanied  by  a  remarkably 
graphic  description  of  the  cleaning  of  a  room,  was 
well  received.     Miss  H.  Martin  then  read   a  good 
practical  paper  on  the  subject  of  domestic  economy  in 
schools  and  training  colleges ;  after  which,  Miss  Lydia 
Becker,  in  a  short  speech,  expressed  her  general  agree- 
ment with  the  objects  of  the  Congress,  but  at  the  same 
time  strongly  dissented  from  the  proposal  to  introduce 
the    compulsory  teaching  of  domestic  economy  in 
elementary  schools,  objecting  to  it  as  involving  class 
legislation.     Miss  Fenwick  replied  to  Miss  Becker,  in- 
sisting on  the  importance  of  having  the  subject  taught 
both  theoreticaUy  and  practically.     Sir  H.  Cole  and 
Rev.  Mr.  Faunthorpe  supported  the  views  of  Miss 
Fenwick,  after  which  the  proceedings  of  the  first  day 
came  to  a  close. 

The  Congress  met  on  Wednesday,  at  the  Albert 
Hall,  in  the  morning,  the  attendance  being  again 
small.  The  chair  was  taken  at  11  o'clock  by  the 
Duchess  of  Leeds,  the  Rev.  N.  Price  acting  as  asses- 
sor. The  proceedings  commenced  with  a  paper  by 
Miss  Stanley,  on  *  Needlework  Certificates  for  Teachers,' 
which  advocated  the  granting  of  special  certificates  for 
needlework ;  and  which  was  followed  by  a  paper  by 
Madame  de  Witt,  entitled,  *Some  Remarks  on  the 
State  of  Needlework  in  the  Primary  Schools  of  France,' 
read  by  Miss  Barnett  From  the  paper  it  appeared 
that  much  more  is  to  be  done  in  France  in  needlework 
than  in  other  branches  of  domestic  economy.  After 
some  discussion,  and  the  reading  of  other  papers.  Miss 
Mallet  read  a  paper  written  by  Madame  Van  Eyk- 
lardnunn,  on  the  *  Teaching  of  Plain  Needlework,' 
which  contained  many  valuable  hints.  After  the  read- 
ing of  two  papers,  by  Mrs.  Erskene  and  Miss  Curry, 
the  morning  sitting  terminated.  The  afternoon  was 
occupied  by  a  lecture  by  Mrs.  Floyer,  entitled,  *  Simul- 
taneous Teaching  of  Needlework,'  which  was  really  a 
demonstration  on  the  subject,  and  which  proved  very 
able  and  scientific  An  evening  meeting,  held  at  the 
Society  of  Arts,  was  but  thinly  attended.  Mrs.  Mann 
occupied  the  chair  in  the  absence  of  Lady  Reay,  who 
was  unable  to  be  present     Papers  relative  to  cookery 


were  read  by  Miss  Martin,  Miss  Bamett,  Mrs.  Mann, 
etc.,  after  which  the  Congress  adjourned. 

The  sittings  were  resumed  on  Thursday,  at  the 
Royal  Albert  Hall,  Mrs.  Dacre  Craven  in  the  chair, 
and  Dr.  Mann  acting  as  assessor.  The  proceedings 
began  by  the  reading  of  an  excellent  paper  by  Mrs. 
Craven,  on  '  Warming,  Cleaning,  and  Ventilation  of 
Schools  and  Dwellings  in  London  and  Large  Towns.' 
The  reader  drew  attention  to  the  deficiency  in  the 
means  of  ventilation  in  the  dwellings  of  the  poor,  and 
insisted  that  instruction  in  the  subject  should  be  given 
to  children  in  school  After  some  conversation  on  the 
subject,  and  the  reading  of  one  or  two  short  papers, 
the  Rev.  Mr.  Craven  read  a  paper  contributed  by  E. 
A.  Hadley,  Esq.,  on  *  Pure  Air  and  Cleanliness.'  The 
writer  affirmed  that  while  the  poor  often  complained 
of  want  of  the  means  of  well-being,  they  neglected  to 
avail  themselves  of  some  of  the  most  important  within 
their  reach.  He  thought  that  the  poor  should  be 
educated  to  see  the  value  of  pure  air.  A  paper  by 
Captain  Galton,  on  *  The  Maintenance  of  Pure  Air  in 
Dwellings,'  having  been  read,  the  morning  sitting  ter- 
minated. Mrs.  Buckton  rendelivered  her  lecture  on 
cookery  in  the  afternoon. 

The  Congress  met  on  Friday  in  the  rooms  of  the 
Society  of  Arts,  under  the  presidency  of  Viscountess 
Strangford,  Lord  A.  Churchill  acting  as  assessor.  In 
opening  the  proceedings.  Lady  Strangford  read  a  paper 
on  'Teaching  the  Laws  of  Health  in  Elementary 
Schools,'  in  which  she  maintained  that  the  introduction 
of  domestic  economy  into  the  teaching  of  elementary 
schools  was  of  the  first  importance  to  the  future  well- 
being  of  the  people,  morally  and  physically.  Mr.  J.  }. 
Pope,  M.R.CS.,  followed  with  a  paper  on  *  Health  in 
Schoolrooms,'  in  which  he  very  strongly  condemned 
the  underground  schoolrooms  connected  with  churches 
and  chapels  in  London.  Papers  by  Mrs.  Sutherland 
Orr  and  Miss  Twining  were  read,  after  which,  Mrs. 
Priestly  gave  the  Congress  a  description  of  a  scheme 
for  illustrating  to  the  eye  the  different  precautions  to  be 
taken  for  ensuring  health.  In  the  afternoon  the  Con- 
gress heard  papers  by  Lady  Stanley  on  '  Thrift,'  and 
by  Mrs.  M.  E.  Townsend  on  *The  Girls'  Friendly 
Society ' — a  society  formed  with  the  object  of  associ- 
ating ladies  and  working  girls  together  for  mutual 
help,  temporal  and  spiritual.  Other  p£^)ers  of  minor 
importance  were  also  read. 

The  closing  meeting  of  the  Congress  had,  like  its 
predecessors,  a  very  small  attendance.  The  Countess 
of  Derby  presided  A  report  to  the  Council  of  the 
Society  of  Arts  was  read  from  the  Executive,  who  con- 
gratulated the  Council  upon  the  success  of  the  Con- 
gress, recounted  what  had  been  done  in  the  sections, 
thanked  the  Princess  Christian,  the  Duchess  of  Leeds, 
the  Countess  of  Airlie,  the  Viscountess  Strangford,  the 
Dowager  Lady  Stanley  of  Alderley,  Lady  Reay,  Lady 
Stuart  Hogg,  and  Lady  Derby  for  presiding,  and  em- 
bodied the  following  conclusions : — *  The  success  of 
this  Congress  is  entirely  due  to  the  great  and  sympa- 
thetic interest  which  women,  rather  than  men,  have 
taken  in  it  The  success  is  significant  of  the  forth- 
coming change  in  the  Education  Code.  Very  few 
important  female  minds,  thoughtful  on  women's  home 
duties,  and  knowing  how  to  teach  them,  have  been 
absent  The  success  is  immense  for  the  forthcoming 
change  in  the  Education  Code  which  the  Congress 
has  advocated,  and  confidence  may  be  expressed  that 
public  opinion  will  support  the  Lords  of  the  Com- 
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mittee  of  Council  on  Education  in  realising  such 
necessary  change.  Reports  of  the  papers  and  discus- 
slons  have  been  published  daily,  and  they  will  be 
collected  together  hereafter.  Some  very  able  papers, 
having  much  scientific  interest,  but  not  especially 
appropriate  to  the  teaching  of  domestic  economy  in 
elementary  schools,  the  Executive  Committee  recom- 
mend should  be  published  in  the  Societ/s  journal 
Before  the  conclusion  of  the  Congress,  strong  convic- 
tions were  expressed  by  the  members  unanimously 
that  this  Congress  was  only  the  beginning  of  a  move- 
ment for  connecting  the  knowledge  of  home  duties 
with  the  earliest  teaching  of  children  by  women,  and 
securing  that  reform  of  the  Education  Code  which  has 
been  promised  by  the  Lords  of  the  Committee  of 
Council  on  Education.  Accordingly  a  very  satisfac- 
tory beginning  has  been  made  to  collect  funds  for 
preventing  interruption  to  the  work  of  the  Congress, 
and  to  hold  another  Congress  in  1882,  when  it  is 
hoped  that  the  plan  of  a  national  institution,  with 
local  branches  throughout  the  United  Kingdom,  may 
be  matured  and  submitted  to  the  Congress  for  approval 
The  Executive  Committee  have  the  great  satisfaction 
of  reporting  that  Her  Royal  Highness  the  Princess 
Christian  has  expressed  her  gladness  at  continuing  at 
the  head  of  this  movement,  which  is  of  the  very  high- 
est national  importance  to  the  welfare  of  all  subjects 
of  the  Queea'  The  usual  votes  of  thanks  were  passed, 
that  to  Miss  Webb,  the  Secretary,  being  especially 
deserved. 

City  of  London  College. — A  very  important 
meeting  was  held  on  the  ist  July,  in  the  Egyptian 
Hall,  Mansion  House,  in  aid  of  the  new  Building  Fund 
of  the  City  of  London  College.  The  Lord  Mayor 
occupied  the  chair,  and  was  supported  on  the  platform 
by  the  Bishop  of  Bedford;  Mr.  Mundella,  M.R;  Mr. 
J.  G.  Hubbard,  M.R;  Sir  John  Lubbock,  M.R;  Sir  K 
H.  Currie;  Mr.  Edward  Clarke,  Q.C,  M.R;  Sir  John 
Bennett,  the  Rev.  Prebendary  Mackenzie,  etc  The 
Ix)rd  Mayor,  in  opening  the  proceedings,  expressed 
the  great  pleasure  he  had  felt  in  granting  the  use  of  the 
Hall  for  such  an  object,  after  which  the  Secretary  (Mr. 
T.  Beck)  read  a  long  list  of  letters  of  sympathy, 
including  the  names  of  the  Duke  of  Connaught,  Prince 
Leopold,  the  Archbishop  of  Canterbury,  the  Bishop  of 
Ix)ndon,  the  Earl  of  Derby,  Sir  Stafford  Northcote, 
M.P.,  Mr.  Fawcett,  MR,  etc — Speeches  were  de- 
livered in  support  of  the  institution  by  Mr.  Hubbard, 
M.R;  Mr.  Mundella,  M.P.;  Mr.  Edward  Clarke,  Q.C, 
M.P.;  and  Sir  John  Lubbock,  M.P. 

Compulsory  Education. — In  the. House  of  Lords, 
on  the  4th  July,  Earl  Fortescue  presented  some  peti- 
tions praying  that  the  limit  of  age  for  compulsory 
education  might  be  lowered  below  fourteen,  and  that 
passing  the  third  standard  only,  instead  of  the  fourth, 
may  be  required  of  children  as  the  condition  of  their 
being  allowed  to  work  for  their  living.  His  Lordship 
stated  that  his  experience  as  Chairman  of  a  Board  of 
Guardians  was  constantly  leading  to  this — ^that  the 
keeping  up  of  this  limit  was  inimical  alike  to  the  in- 
dustrial training  of  the  children,  and  abo  to  the  interest 
of  the  ratepayers.  He  also  commented  strongly  upon 
the  business  conduct  of  the  Education  Departnaent 
The  Dnke  of  Richmond  and  Gordon  said  his  own 
opmion  was  that  the  management  of  the  Education 


Department  was  excellent,  in  which  sentiments  Earl 
Spencer  entirely  concurred   The  subject  then  dropped 

The  Stephenson  College. — ^The  promoters  of  the 
Stephenson  Centenary  at  Newcastle-on-Tyne  have 
determined  to  commemorate  the  occasion  by  erecting, 
if  funds  can  be  obtained,  a  building  in  that  town  for 
the  use  of  the  College  of  Physical  Science,  to  be  called 
the  Stephenson  College.  It  is  estimated  that  a  sum 
of  ;^2o,ooo  will  be  required,  and  of  this  ;^20oo  has 
been  promised.  Sir  Wm.  Armstrong  ^ving  half  that 
sum.  The  Newcastle  College  of  Physical  Science  was 
established  ten  years  ago  by  the  combined  efforts  of 
the  townspeople  and  the  University  of  Durham. 

H.R.H.  the  Princess  Louise  and  the  Board 
Schools. — On  the  13th  July  there  was  a  large  gather- 
ing of  Board-school  girls  for  the  performance  of 
Swedish  exercises  at  the  Beethoven  Street  School,  the 
Princess  Louise,  attended  by  Lady  Macnamara  and 
Captain  Collins,  being  present  Among  the  other 
spectators  were  Lady  Stanley  of  Alderley,  Lord  and 
Lady  Brabazon,  Lady  Maude  Stanley,  etc  Mr.  K  N. 
Buxton,  Chairman  of  the  Board,  presided,  and  said  in 
an  introductory  address  that  the  School  Board  felt,  as 
educationists,  that  a  healthy  mind  could  not  have 
full  play  without  a  healthy  body,  and  they  had  there- 
fore paid  attention  to  the  physical  training  of  the 
children  in  their  schools.  The  exercises  which  fol- 
lowed, under  the  superintendence  of  Miss  Lofving, 
were  watched  by  the  visitors  with  much  interest,  and 
were  gone  through  in  an  admirable  manner.  On  the 
motion  of  Mrs.  Garret  Anderson,  seconded  by  Miss 
Davenport  Hill,  a  vote  of  thanks  was  given  to  the 
Princess  for  her  presence ;  the  Chairman  afterwards 
stating  that  Her  Royal  Highness  had  asked  him  to 
say  how  much  pleasure  she  had  felt  in  seeing  the 
evolutions,  and  that  she  was  sure  they  must  be  very 
valuable  to  the  children  who  had  the  benefit  of  them. 
The  proceedings  then  terminated 

The  London  School  Board  FAte  at  the  Crystal 
Palace. — ^The  Bishop  of  Manchester  distributed  the 
principal  prizes  of  over  4,000  Bibles  and  Testaments, 
presented  by  Mr.  F.  Peek  and  the  Religious  Tract 
Society,  to  pupil  teachers,  candidates,  and  scholars  of 
the  London  Board  schools,  at  the  Crystal  Palace,  on 
Saturday,  the  i6th  July.  Among  those  present  were 
many  well-known  friends  of  education.  After  a  few 
words  from  Mr.  Peek,  in  which  he  referred  to  the 
deaths  of  Sir  C  Reed  and  Mr.  Rodgers,  the  Bishop  of 
Manchester  distributed  the  prizes.  His  Grace  said 
he  saw  from  the  report  of  the  examination  in  Scrip- 
ture knowledge  that  for  the  preliminary  examination 
141,000  children  presented  themselves,  or  within  one 
or  two  thousand  of  the  whole  number  of  children  in 
ordinary  daily  attendance  in  the  London  Board 
schools.  This  indicated  that  the  parents  of  the  chil- 
dren desired  them  to  receive  religious  instruction,  and 
in  the  face  of  that  desire  no  theorist  had  a  right  to 
interpose  his  crude  ideas,  and  say  that  the  children 
should  be  taught  only  secular  knowledge.  He  hoped 
the  teachers,  whether  connected  or  not  with  any  re- 
ligious denomination,  would  count  it  not  only  their 
highest  duty,  but  their  chief  honour  and  privilege  to 
keep  alive  in  the  hearts  and  intellects  of  those  com- 
mitted to  their  charge,  the  spirit  of  a  simple,  reason- 
able, and  apostolic  Christianity.     Mr.  Buxton  proposed 
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a  vote  of  thanks  to  the  Bishop  of  Manchester,  and  in 
the  course  of  his  remarks  he  expressed  his  concurrence 
in  what  had  been  said  by  Mr.  Peek  as  to  the  irrepar- 
able loss  which  the  School  Board  had  sustained  The 
Rev.  L.  B.  White  seconded  the  resolution,  which  the 
Bishop  briefly  acknowledged.  During  the  afternoon 
3,000  of  the  teachers  and  pupils  of  the  London  School 
Board  gave  an  excellent  choral  concert  Mr.  John 
Evans  was  the  conductor,  and  Mr.  A.  Rhodes  the 
organist 


youngsters  who  attend  the  Board  schools.  All  honour 
to  such  noble  men  as  Sir  Francis  Peek,  whose  liberality 
will  be  heard  of  generations  hence. 


•  « 


<S00dtii« 

In  another  column  we  give  a  short  account  of  the 
recently-held  Domestic  Economy  Congress.  Some  of 
the  papers  were  really  excellent,  and  bore  ample 
testimony  to  the  thoroughness  with  which  the  authors 
had  done  their  work. 

But  much  of  the  talk  in  the  discussions  was  other- 
wise. One  lady  had  the  impertinence  to  recommend 
teachers  to  discard  the  use  of  jeweller)',  and  volunteered 
to  mention  a  school  where  the  girls  were  considered 
*  excessively  superior '  through  not  wearing  it  What 
twaddle  !  The  ladies  who  preside  over  our  girls'  and 
in£ints'  schools  are  quite  able  to  dress  themselves 
without  advice  from  benevolent  members  of  the  upper 
tea  \^^ly  don't  these  good-meaning  folk  try  their  hand 
on  their  aesthetic  brethren  and  sisters?  Physician, 
heal  thyself! 

«  * 

From  the  theoretical  it  is  a  pleasure  to  turn  to  the 
practical  During  the  past  month  the  energetic  lessees 
of  the  Alexandra  Palace — Messrs.  Jones  and  Barber — 
have  provided  for  their  patrons  a  'cooking  exhibition.' 
This  interesting  collection  of  foodstuffs  and  apparatus 
has  been  entrusted  to  the  care  of  Mrs.  B.  W.  Gothard. 
She  at  intervals  gives  short  and  instructive  cookery 
lectiures,  making  in  the  presence  of  her  audience  several 
of  the  tasty  dishes  she  describes.  Among  the  numerous 
exhibits  we  noticed  Card's  meat  juice  extractor; 
Fletcher's  cooking  and  boiling  stoves;  the  Anglo- 
American  Tin  Stamping  Co.'s  machines ;  Rippingill's 
patent  cooking  stoves;  Hancock's  bread-making 
machines;  Topham's  patent  mincing-machine;  and 
Branson's  coffee-machines;  Clayton's  Hopetta^  a 
temperance  tonic  beverage  which,  we  understand,  has 
received  the  commendation  of  the  Bishop  of  Exeter. 
Among  other  drinks  are  to  be  found  Vin  Santky  Cowslip 
wine^  and  Vitality, 

«  * 

Just  before  leaving  the  building  we  were  advised  to 
pay  a  visit  to  *  Little  Salvini,'  a  mere  child,  who  for  his 
age  displays  exceptional  elocutionary  ability.  He 
recited  *  The  Charge  of  the  Light  Brigade '  and  *  The 
Swimmer '  with  a  grace  of  action  and  intensity  of  feel- 
ing that  would  put  to  the  blush  the  performance  of 
many  of  our  pupil  teachers.  We  hope  to  have 
another  opportunity  of  hearing  him. 

«  • 

Speaking  of  the  one  palace  reminds  us  of  the  other 
on  the  crest  of  Sydenham  HilL  Last  Saturday  (July 
J  6th)  was    a   red-letter  day    for    the    metropolitan 


At  the  conclusion  of  what  may  be  termed  the  day's 
serious  work,  old  and  young  threw  off  reserve  and 
enjoyed  themselves  to  the  full. 

Perhaps  the  pleasantest  sight  was  to  be  had  from 
the  balcony  at  the  north  end  of  the  Palace.  Standing 
here,  one  could  see  the  many  thousands  of  children 
dotting  the  lovely  grounds  in  merry  groups,  making 
fun  out  of  everything.  It  was  a  fit  occasion  to  have 
given  birth  to  Mr.  N.  P.  Willis's  beautifully  touching 
lines  b^inning — 

'  I  love  to  look  on  a  scene  like  this, 
Of  wild  and  careless  pUy*'  etc. 

*  • 

Rumour  has  it  that  another  change  is  pending  at  the 
Westminster  Wesleyan  College.  The  Rev.  G.  W. 
Olver,  the  valued  Principal  of  Southlands,  will,  it  is 
expected,  go  to  the  Mission  House  in  the  late  Dr. 
Punshon's  place.  In  that  case  the  Rev.  G.  O.  Bate,  the 
hard-working  Westminster  Secretary,  will  naturally  look 
for  the  Southlands  preferment,  so  his  place  will  become 
vacant  Three  names — all  of  them  names  of  ministers^ 
we  are  sorry  to  say — ^have  already  been  mentioned  by 
the  Education  Committee  as  likely  to  fill  the  gap. 
The  committee  have  recently  shown  excellent  judgment 
in  selecting  an  able  layman  as  their  vice-president 
We  wish  they  would  continue  in  well-doing.  To  our 
knowledge  there  are  at  least  half  a  dozen  men — men 
who  have  given  their  best  days  to  Methodist  education 
— who  could  discharge  the  |[duties,  onerous  as  they 
are,  as  satisfactorily  as  any  minister.  And  ninety-nine 
out  of  every  hundred  Westminster  men  would  be 
delighted  to  learn  that  one  of  their  confreres  had  been 
elected  to  the  office,  and  that  the  committee  were 
following  in  the  wake  of  the  best  colleges. 

•  * 

Dr.  Jowett,  whose  translation  of  Thucydides  was 
announced  in  our  last  issue,  is  to  be  heartily  congratu- 
lated on  the  scholarly  manner  in  which  he  has  done 
his  work.  His  translation — in  which  he  has  followed  a 
sound  text,  that  of  Poppo — ^is  marked  by  a  beauty  and 
grace  of  style,  and  distinguished  by  a  force  of  language, 
which  makes  it  the  best  English  version  in  existence, 
far  surpassing  that  of  Crawley  or  Dale. 

Professor  C.  A.  Bucheim,  of  King's  College,  London, 
has  undertaken  to  edit  for  the  Clarendon  Press  an 
annotated  edition  of  Lessing's  Nathan  der  Weisej 
uniform  with  the  same  editor's  series  of  German  classics. 

The  Lord  Mayor  gave  a  banquet  at  the  Mansion 
House,  on  the  25th  June,  to  the  representatives  of 
Literature.      Among    the  three  hundred  gentlemen 


August,  i88i.] 


THE  PRACTICAL   TEACHER. 


281 


present  were  Lords  Lytton,  Sherbrooke,and  Houghton ; 
Mr.  Justin  McCarthy,  M.P.,  Mr.  G.  A.  Sala,  Mr. 
Kegan  Paul,  Mr.  W.  Black,  Mr.  E.  Yates,  Mr.  W.  M. 
Rossetti,  Mr.  Julian  Hawthorne,  Mr.  M.  Tupper,  Rev. 
J.  G.  Wood,  etc 


«  « 


Messrs.  Rivingtons'  announcements  for  early  issue 
include  the  following  works : — A  Latin-English  Die- 
tionary  for  Junior  Forms,  by  C  G.  Gepp,  late  Head 
Master  of  King  Edward  VI.  School,  Stratford-upon- 
Avon  ;  A  Short  History  of  England  for  Schools^  with 
Maps  and  Illustrations,  by  F.  York-Powell,  Lecturer  at 
Ch.  Ch.,  Oxford ;  and  a  new  and  revised  edition  of 
Arnold's  Practical  Introduction  to  Latin  Prose  Compo- 
sition^  by  the  Rev.  G.  G.  Bradley,  Master  of  Univer- 
sity College,  Oxford. 


Mr.  F.  J.  Fumivall,  who  has  probably  paid  more  at- 
tention to  the  works  of  our  national  poet  than  any 
living  man,  has  published  a  little  book,  entitled  Shakspere 
and  Holy  Writ^  to  the  text  of  which  he  has  prefixed 
some  admirable  Forewords. 


The  Greeks  are  about  to  erect  a  marble  statue  of 
Lord  Byron  at  Missolonghi,  in  remembrance  of  the 
services  which  he  rendered  to  their  country  in  the 
struggle  for  independence  of  1 824.  Professor  Semitelo, 
of  Athens,  has  written  the  inscription  in  hexameters. 


«  • 


The  'Equitable  life  Assurance  Society  of  the 
United  States '  announce  that  they  will  give  a  prize  of 
j^ioo  to  the  author  of  the  best  essay  on  '  Life  Assu- 
rance.' The  judges  are  Mr.  S.  C  Hall,  F.S.A.«  Mr. 
C.  Walford,  F.S.S.,  and  Mr.  T.  Hughes,  Q.C 


•  « 


The  council  of  Owen's  College,  Manchester,  pro- 
pose to  appoint  five  fellowships  in  science  or  literature, 
each  of  the .  value  of  ;^ioo,  tenable  for  one  year,  but 
renewable  for  two  years  further.  The  appointment  will 
be  made,  not  on  the  results  of  examination,  but  after 
consideration  of  documentary  and  other  evidence. 
Every  holder  of  a  fellowship  wUl  be  expected  to  devote 
his  time  to  the  prosecution  of  some  special  study 
approved  by  the  council 


*  • 


Dr.  Allon,  of  the  British  Quarterly,  has  had  the 
good  luck  to  obtain,  from  a  lady  in  Cheshunt,  thirty- 
five  letters  written  by  the  late  George  Eliot,  when  a 
young  lady,  and  in  a  state  of  mind  almost  orthodox. 


*  « 


Dr  Schliemann  has  just  returned  from  a  journey  of 
exploration  through  the  Troad.  He  has  been  specially 
examining  the  Ida  mountains,  and  claims  to  have  dis- 
covered the  altar  of  Zeus. 


• 
*  « 


M.  Jules  Simon  has  carried  an  amendment,  by  139 
to  126,  to  the  French  Government  Bill,  which  excluded 
all  religious  teaching  in  the  French  primary  schools. 


Messrs.  Griffith  and  Farran  will  publish  immediately, 
in  their  series  of  wall-sheets  for  teaching  needlework, 
etc,  a  new  sheet  designed  by  the  Senior  Examiner  of 
Needlework  to  the  School  Board  for  London. 


•  « 


Prof.  Oliver  J.  Lodge,  who  has  been  for  some  time 
Assistant-Professor  of  Physics  at  University  College, 
London,  has  been  appointed  to  the  Lyon-Jones  Pro- 
fessorship of  Experimental  Physics  and  Mathematics 
in  University  College,  Liverpool 


«  * 


The  Hakluyt  Society  has  in  the  press  two  interest- 
ing volumes  relating  to  early  travel  The  first  is  a 
collection  of  the  voyage  of  Baffin,  edited  by  Mr. 
Clements  R.  Markham,  C.B.,  F.R.S.;  the  other  relates 
to  the  Portuguese  mission  of  Alvarez  to  the  Prester 
John,  translated  and  edited  by  I^ord  Stanley,  of  Alderly. 


publications  3&eceifieli« 

Biography — 

(1)  Bcesley's  Life  of  Sir  John  Franklin.    M.  Ward  &  Co. 

Engliah  History— 
(i)  Blanchard'fl  NoUbQia  of  Englidi  History.    T.  Mnrby. 
(a)  Laurie's    HUtorical    Readers.     St.   II.    III.    IV.     T. 
I^aiie. 

Qeography— 
(i)  Blakuton's  Glimpses  of  the  Earth.    Griffith  &  Fairan. 

(2)  Geography  of  Ayrshire.    Porteus  Bros. 

(3)  Isbister's  Third  Geographical  Reader.    Isbister. 

(4)  Marshall's  Descriptive  Geography  Reader.    I.  II.  III. 

John  Marshall  &  Co. 

Grammar — 

(1)  Harry  Hawkin's  H.  Book.    Griffith  &  Farran. 

(2)  Mttrhy's  Imperial  Grammar  and  Analysis.    T.  Miirfay. 

Qymnaatica — 
(i)  Hartelios*  Home  Gymnastics.    Isbister. 

Miscellaneous — 

(1)  Andrew's  Punishments  in  the  Olden  Time.    Stewart  & 

Co. 

(2)  Twenty  Minutes*  Talk  with  Parents.    Isbister. 

Periodical  Literature^ 
(I)  Ward  and  Lock's  Universal  Instructor.    IX.    Ward  & 
Lock. 

Political  Economy^ 

(1)  Palgrave's  Political  Economy  Reading  Books.    National 

Society. 

Poetry— 
(i)  Fletcher's  Songs  after  Sunset     W.  Poole. 

(2)  Hail's  Rhymes  in  Council.    Griffith  and  Farran. 

Science — 
(I)  Johnson's  Botany  Reading  Books.     Part  I.     National 
Society. 

Theology — 

(1)  Thomas's  Outlines  of  Palcy's  Evidences.    T.  Murby. 

(2)  Muiby's     Scripture     Manuals,      ist    Corinthians.     T. 

Murby. 


282 


THE  PRACTICAL  TEACHER. 


[August,  i88i. 


iHatricuIation  Cfiemistrg. 

{Comtinutd  from  pagi  233.) 

BY  E.   W.   V.   VOLCKXSOM, 
Lecturer  on  Chemistry  at  St  Gr^gor/s  College,  Downside,  Bedk, 

31.  Calculate  the  molecular  wdghtB  and  percGiitage 
composition  of  the  salts  having  the  formula  CaS04+ 
aHjO  and  BaCl,  +  2HjO;  and  give  the  chemical 
characters  by  which  they  can  be  identified,  and  the 
names  of  the  salts.    Jan.  i860. 

CaS04  +  aHjO  is  called  calcic  sulphate. 

Ca  =  4o  .  •  .  -i =23*26 

172  ** 

c       --•           32  X 100       o  ^ 
b   =32  .  .  .  ^ »i8'6o 

172 

0^f.A           ^4X  100 
4=^4 ^^ ^37-21 

(2H,0)  =  36  .  .  .  36x100^^0^13 

172  lOO'OO 

Xcdec.  w6ifi^t»i72 

BaCljH-  2H2O  is  called  baric  chloride. 

Ba=i37...i5^-^^i^«S6i5 

244 

^,  71  X  100 

CU  =     71.   .   •    ^ =20'IO 

(2H,0)-  36.     .  .36xioo^_i47S 

^         *     ' ^ —  244  lOO'OC 


•00 


Holec  weight »  244. 


In  Older  to  identify  these  two  salts,  dissolve  both 
in  water ;  then  add  to  both  solutions  a  few  drops  of 
baxic  cUoiida  A  white  precipitate  is  formed  in  the 
solution  of  calcic  sulphate,  but  not  in  the  baric 
chloride.  Then  add  to  the  solutions  a  few  drops  of 
aigentic  nitzate.  A  white  precipitate  is  formed  in 
the  solution  of  baric  chloride,  but  not  in  that  of 
calcic  sulphate. 


32.  What  are  the  iiroportioDg  by  weight  of  the 
constituent  elements  of  the  following  compounds : — 
Marsh  gas,  olefiant  gas,  carbonic  acid,  and  water? 
fune^  1869. 

Marsh  gas  (CH^).  The  proportions  are  1 2  of 
carbon  and  i  of  hydrogen. 

Olefiant  gas  (C^HJ.  Proportions,  24  of  carbon 
and  2  of  hydrogen. 

Carbonic  acid  (COj).  Proportions,  12  of  carbon 
and  32  of  oxygen. 

Water  (HjO).  Proportions,  2  of  hydrogen  and  i6 
of  oxyen. 


32.*  What  is  an  add? 

Strictly  speaking,  an  add  is  a  body  containing 
hydrogen  replaceable  by  a  metal,  when  that  metal  is 
presented  to  it  in  the  form  of  a  hydrate,  e,g,  hydric 
sulphate  (H^SO^),  hydric  chloride  (HCl). 

When  the  water  (H^O)  has  been  abstracted,  the 


body  often  retains  the  name  of  an  acid ;  but  it  is 
better  to  prefix  the  term  anhydrous^  which  means 
without  water^  e.g,  SOg ;  SO3 ;  N20fi. 


34.*  What  is  a  baaet 

A  taaae  is  a  certain  compound  of  a  metal  with 
oxygen  (as  Na^O;  CaO;  Fe^Oa),  ^^'^  hydtoxyl 
(HO),  (as  KHO ;  BaHjO, ;  Fe^H-OA  or  with  nitro- 
gen,  phosphorus,  etc  (as  NH^;  PH3). 


35.  What  are  the  distinctive  properties  of  the  two 
classes,  acids  and  alkaline  oxides,  or  bases?  What 
is  the  nature  of  a  salt?   July^  1846. 

What  is  the  distinction  between  an  alkali  and  an 
add!    What  is  meant  by  the  term  salt!   July,  i860. 

The  diatinctive  properties  of  acids  and  alkaline 
oxides,  or  bases,  are : — 

ist  The  first  turn  blue  litmus  red,  and  the  latter 
turn  red  litmus  blue. 

2d.  They  combine  to  form  salts,  generally  with  the 
elimination  of  water. 

A  salt  may  therefore  be  defined  as  an  acid  in  which 
the  hydrogen  has  been  partly  or  wholly  replaced  hy  a 
metal.  If  the  hydrogen  has  been  only  partly  removed, 
the  salt  is  said  to  be  acid;  if  wholly,  it  is  said  to  be 
neutral.  If  more  base  is  present  than  is  necessary  to 
neutralize  the  acid,  the  salt  is  said  to  be  basic. 

36.  What  is  meant  by  the  expression  of  the 
nentraUaitian  of  an  acid  by  an  alkali  ?  What  is  the 
resolt  of  such  neutralization?   July,  1844. 

It  means  that  the  acid  and  the  alkali  have  both  lost 
their  characteristic  properties,  that  is  to  say,  that  they 
are  without  action  upon  litmus  paper.*  The  result 
of  such  neutralization  is  a  neutral  nit. 


37.  What  class  of  bodies  do  we  call  oxides  f  Name 
some  oxides  of  an  add  nature  and  some  basic  oxides. 
June,  1867. 

Oxides  are  a  dass  of  bodies  resulting  from  the  com- 
bination of  oxygen  with  other  elements. 

Oxides  of  an  add  nature  are, — ^nitric  acid,  NjO^; 
sulphurous  dioxide,  SOj ;  sulphuric  trioxide,  SO,,  etc 

Oxides  of  a  basic  nature  are, — ^potassic  oxide,  K^O ; 
sodic  oxide,  NajO ;  calcic  oxide,  CaO,  etc 


38.  Two  oxides  are  given  to  you,  one  an  add,  the 
other  a  base.  Explain  how  you  would  determine 
which  of  the  two  is  the  acid.    June,  1874, 

The  term  acid  is,  I  presume,  used  here  to  mean  an 
anliydride.  First,  then,  I  would  add  water  to  both, 
and  afterwards  I  would  dip  into  both  vessels  a  strip 
of  blue  litmus  paper.     The  vessel  in  which  the  blue 


*  This  is  not  alwa)rs  true.  Some  chemically  neattal  salts  are 
acid,  some  basic  to  litmus ;  some  chemically  add  salts  are  basic 
to  litmus,  and  vice  versd. 
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litmus  turns  red  contains  the  add  and  the  other  the 
hase. 


39.  Two  liquids  are  given,  one  containing  an  add 
and  the  other  a  baaa  Describe  the  experiments  you 
would  perform  in  order  to  ascertain  which  of  the 
two  liquids  contains  the  add.    J<m,  1868. 

Define  the  characters  by  which  ozideB  and  adds 
are  discriminated.    Jan.  i86a    * 

ist  The  action  of  turning  blue  litmus  paper  red 
is  characteristic  of  adds,  and  not  of  bases. 

2d.  The  add  poured  over  a  carbonate,  whether 
the  carbonate  be  in  solution  or  not,  causes  a  great 
efifervescence,  which  would  not  be  caused  by  an 
ozida 


4a  Describe  experiments  by  which  you  would 
endeavour  to  ascertain  whether  a  given  substance 
(dissolved  in  water)  is  an  acid,  a  base,  or  a  salt 
Give  an  example  of  a  body  belonging  to  each  of  the 
above-named  dasses;  and  enumerate  those  properties 
of  each  body  which  you  consider  to  afford  the  best 
proof  that  it  belongs  to  the  class  to  which  you  assign 
it.    Jnne^  1866. 

I  St  Example  of  an  acid — ^hydric  sulphate,  H^SO^. 

2d.  „  a  base — ^potassic  oxide,  K^O. 

3d.  „  a  salt — potassic  sulphate,  K2SO4. 

Blue  litmus  paper  dipped  in  the  first  solution 
would  become  red,  and  would  again  become  blue 
if  dipped  in  the  second.  If  dipped  in  the  third 
solution,  it  would  remain  imaffected. 


41.  What  is  meant  by  a  hydrate?  Exemplify  the 
difference  between  water  of  composition  and  water  of 
crystallization.    Juty^  1863. 

Oxides  combined  with  water  form  hydrates  (KHO, 
NaHO).  The  water  there  combined  is  called  water 
of  hydration. 

Some  salts  contain  water  chemically  combined  as 
essential  [to  their  constitution  (CaHaSOg ;  CaH^SO^). 
This  is  called  water  of  composition. 

Other  salts  contain  water  which  is  not  necessary 
to  their  composition,  but  only  to  their  crystalline 
form  (KAIS2O8  +  12H2O  =  alum).  This  water  is 
called  water  of  crystallization. 

Water  of  crystallization  is  driven  off  by  a  tempera- 
ture of  about  100*  C,  which  is  not  the  case  with 
water  of  composition. 


42.  Indicate  the  distinctive  characters  of  alkalies, 
allraline  earths,  and  earths,  appending  a  tabular  list 
of  the  different  species  under  each  class.    Jan.  i860. 

The  alkalies*  are  soft,  easily  fusible,  volatile  at 
higher  temperature,  combine  very  energetically  with 


•  The  oxides  and  hydrates  are  the  alkalies,  etc.  The  meials 
in  them  are  termed  metals  of  the  alkalies,  alkaline  earths,  and 
earths. 


oxygen,  decompose  water  at  all  temperatures,  and 
form  strong  basic  oxides  very  soluble  in  water. 

The  alkaline  earths  are  similar  to  the  alkaline 
metals,  except  that  they  are  less  soluble  in  water. 

The  earths  are  not  soluble  at  all  in  water. 


Alkali  metals. 

KHO 

NaHO 

LiHO 


Tabular  List. 
Alkaline  earths. 

BaHjOjj  or  BaO 
SrHjOa  or  SrO 
CaHgOa  or  CaO 


Earths. 
AlA 


45.  Explain  the  nature  of  oxidation  and  the 
nomenclature  of  the  oxides.    Jt^y^  1857 

When  metals  and  certain  other  bodies  are  placed 
in  the  presence  of  oxygen,  they  combine,  forming  a 
class  of  salts  called  oxides.  This  takes  place  in  the 
case  of  some,  such  as  potassium  and  sodium,  by 
exposure  to  the  air  at  ordinary  temperatures ;  in  the 
case  of  others,  as  zinc,  iron,  and  lead,  when  moisture 
is  present  or  when  heated ;  with  others,  as  in  the  case 
of  antimony  and  mercury,  under  the  influence  of 
heat.  Most  metallic  oxides  are  reduced  by  hydrogen 
and  by  carbon. 

To  designate  the  oxides,  it  is  best  to  give  first  the 
metal  or  the  non-metal,  followed  by  the  word  oxide. 
If  it  is  required  to  express  the  exact  number  of  atoms 
of  oxygen  present,  the  word  oxide  has  the  syllables 
mono^  di  or  bi,  tri  or  ter^  tetra^  penta  prefixed.  Some 
oxides  are  acid^  and  are  termed  anhydrides;  others 
are  neutral;  and  again  others  are  basic. 


44.  How  are  elements  and  compounds  denoted  by 
symbols  and  chemical  formulae?    July^  1849. 

The  elements  are  denoted  by  the  first  or  first  and 
second  letters  of  their  name.  In  a  few  cases  the  initial 
of  the  Latin  name  is  taken.  Thus  H,  O,  Na,  K 
stand  for  hydrogen,  oxygen,  sodium  (Natrium),  and 
potassium  (kalium). 

Compounds  are  denoted  by  the  symbols  of  their 
component  elements ;  and  if  there  be  present  more 
than  one'  atom  of  any  component  element,  a  small 
figure  indicating  the  number  of  atoms  present  is 
placed  below  to  the  right  of  the  symbol  of  that  element 
Thus  H2SO4  is  the  chemical  formula  for  hydric 
sulphate,  and  denotes  that  there  are  present  2  atoms 
of  hydrogen,  i  of  sulphur,  and  4  of  oxygen. 


45.  Write  in  symbols  the  following  compounds : — 
Water,  sulphuric  acid,  nitric  acid,  nitrous  oxide,  sul- 
phuretted hydrogen.    Jan.  1865. 

Water,  HjO;  sulphuric  add,  HJSO4;  nitric  acid, 
HNO3  \  nitrous  oxide,  NjO ;  sulphuretted  hydrogen, 
H2S. 


46.  Explain  fully  the  meaning  of  the  following 
symbols:— Oo,  H^,  Clj,  Brg,  Ij,  C,  N3,  S,  P,  CO^, 
SOgHjjO,  and  NH3.    June,  1866. 

O2  means  a  molecule  or  two  atoms  of  free  oxygen. 

Ho  means  a  molecule  or  two  atoms  of  free  hydrogen. 
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Clg  means  a  molecule  or  two  atoms  of  free  chlorine. 
Brg  means  a  molecule  or  two  atoms  of  free  bromine. 
I^  means  a  molecule  or  two  atoms  of  free  iodine. 
C  means  one  atom  of  free  carbon. 
Nj  means  a  molecule  or  two  atoms  of  free  nitrogen. 
S  means  one  atom  of  free  sulphur. 
P  means  one  atom  of  free  phosphorus. 
CO2  means  one  molecule  of  carbonic  dioxide  (car- 
bonic acid). 

SO3H2O  (H2SO4)  means  one  molecule  of  hydric 
sulphate  (sulphuric  acid)  • 

NH3  means    one   molecule   of   trihydric   nitride 
(ammonia.) 


47  Give  the  chsmical  formalaa  for  common  salt, 
saltpetre,  iron,  and  copper.    July,  1857. 

Common  salt,  NaCl ;  saltpetre,  KNO3 ;  iron,  Fe ; 
copper,  Cu. 


48.  Give  the  chemical  symbols  and  formiLto  for 
gold,  silver,  lead,  nitrate  of  silver,  nitrate  of  baryta, 
caustic  soda.    July,  1858. 

Gold,  Au ;  silver,  Ag ;  lead,  Pb ;  nitrate  of  silver, 
A2NO3 ;  nitrate  of  baryta,  Ba2(N0,)  or  BaN,0^ : 
caustic  soda,  NaHO.  *   ^ 


^  49.  Give  the  compositiaQ  and  systematic  derigna- 
tion  of  each  of  the  following  salts :— Common  salt, 
alum,  green  vitriol  or  copperas,  gypsum,  nitre,  lime- 
stone, and  fluor  spar.    July,  1855. 

Common  salt,  sodic  chloride,  NaCL 

Alum,     aluminic    potassic    sulphate,    AIK(S04)2 

Green  vitriol,  ferrous  sulphate,  FeS04  +  7HjO. 
Gypsum,  calcic  sulphate,  CaS04H-2HjO. 
Nitre,  potassic  nitrate,  KNO3. 
Limestone,  calcic  carbonate,  CaCO.. 
Fluor  spar,  calcic  fluoride,  CaFj. 
The  composition  of  each  salt  is  sufficiently  expressed 
through  its  formula. 


50.  Give  the  fonniila  of  the  following  substances  :— 
Water,  ammonia,  silica,  carbonic  acid,  sulphuric  acid, 
marsh  gas,  and  phosphuretted  hydrogen.    Jan.  1869. 

Water,  HjO;  ammonia,  H3N;  sUica,  SiO.;  car- 
bonic acid,  CO2;  sulphuric  acid,  H^SO^;  marsh  gas, 
-CH4;  phosphuretted  hydrogen,  PH3. 

51.  Give  the  symbolB  of  the  following  elements  and 
compounds :— Hydrogen,  nitrogen,  nitrous  acid,  car- 
bon,  marsh  gas,  chlorine,  bromine,  phosphorus,  phos- 
phone  acid,  and  silicic  acid.    Jum,  1867. 

Hydrogen  =  H,  nitrogen  =  N,  nitrous  acid  =  N,0„ 
carbon  =  C,  marsh  gas-CH^,  chlorine  «  CI,  bromine 
=  Br,  phosphorus  =  P,  phosphoric  acid-HaPO,  or 
P2O5,  sihcic  acid  =  SiOj. 


52.  Give  the  atomic  ooDstitution  and  fonniilBB  of 

alum,  sulphate  of  magnesia,  sulphate  of  soda,  and 
calomel.    July,  1856. 

Alum,  AlK(S04)2+i2H20,  is  constituted  of  i 
atom  of  aluminium,  i  of  potassium,  2  of  sulphur  and 
8  of  oxygen,  crystallized  with  1 2  molecules  of  water 
of  crystallization. 

Sulphate  of  magnesia,  MgS04-h7H20,  is  con- 
stituted of  I  atom  of  magnesium,  i  of  sulphur,  and  4 
of  oxygen,  crystallized  with  7  molecules  of  water  of 
crystallization. 

Sulphate  of  soda,  Na2S04-l-ioH30,  is  constituted 
of  2  atoms  of  sodium,  i  of  sulphur,  and  4  of  oxygen, 
crystallized  with  10  molecules  of  water  of  crystalliza- 
tion. 

Calomel,  mercurous  chloride,  HgjClf ,  is  constituted 
of  2  atoms  of  mercury  and  2  atoms  of  chlorine. 


53.  Give  the  chemical  names  of  the  salts  having 
the  formulae  KCl  and  Na^OCO,,  and  detail  the 
means  by  which  they  can  be  discriminated.    July, 

1859- 

KCl  =  potassic  chloride,  and  Na^OCOj  (orNa^CO,) 
= sodic  carbonate  or  disodic  carbonate. 

If  any  acid,  say  snlphnric  acid,  be  poured  into  a 
solution  of  a  carbonate,  an  effervescence  takes  place, 
and  the  carbonic  acid  is  expelled,  causing  lime-water 
to  become  turbid.  This  does  not  take  place  with 
potassic  chloride  so  treated. 

On  the  other  hand,  add  to  the  solution  of  potassic 
chloride  a  few  drops  of  hydxic  nitrate  and  axgenftic 
nitrate.  A  white  precipitate  of  argentic  chloride  is 
formed,  which  result  is  not  seen  if  sodic  carbonate  be 
treated  in  like  manner. 


54.  Give  the  fonnnla  of  the  following  substances: — 
Water,  ammonia,  silica,  carbonic  acid,  sulphuric  acid, 
marsh  g^,  and  phosphuretted  hydrogen.    Jan.  1869. 

Water  sH^O,  ammonia  =  NH3,  silica =Si029  car- 
bonic acid  =  CO],  sulphuric  acid  =  H2S04,  marsh  gas 
=  CH4,  phosphuretted  hydrogen  =  PH3. 


55.  Give   the  fonnnbd  of  potassic  nitrate  and 
potassic  nitrite.    June,  1880. 

Potassic  nitrate  has  for  formula  KNO3,  potassic 
nitrite  KNOa- 


56.  What  is  meant  by  the  term  crystal!  Describe 
some  of  the  processes  by  which  crystals  may  be 
formed.    July,  i860, 

A  crystal  is  the  regular  geometrical  form  which 
certain  solid  bodies  assume  when  placed  in  favourable 
circumstances,  the  form  being  bounded  by  planes, 
which  are  inclined  at  angles  to  one  another  under 
certain  laws. 

(To  be  continued,) 
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CANDIDATES. 

Three  hours  and  a  haff  allowed  for  this  pjtfer. 
Arithmetic. 

MALES. 

1.  If  a  bankrupt  pays  3s.  4d.  in  the  £1^  what  sum  will  be 
receiTcd  on  a  debt  of  ;£'7357  12s.  oi.  ? 

2.  I2cx>  hands  in  a  factory  are  paid  at  an  average  rate  of  is. 
S|d.  per  working  day.  To  what  sum  does  the  total  of  their 
wages  amount  m  a  fortnight?  and  in  a  year  (312  working 
days)? 

3.  If  a  tradesman  with  a  capital  of  ;£'20OO  gains  ;f  90  in  3^ 
months,  in  what  time  may  he  expect  to  gain  ;^20  5s.  od.  with  a 
capital  of  ;f  3 15? 

4.  If  each  of  the  liundred  pages  of  a  book  is  to  contain  34 
lines  of  print,  with  an  avera^  of  11^  words  in  each  line  and  4 
letters  in  each  word,  what  wdl  be  the  cost  of  printing  the  book 
at  the  rate  of  ^.  per  16  letters  ? 

5.  Find  the  cost  of  laying  down  a  room  21  feet  long  by  16 
broad  with  carpet  2  feet  in  width  at  5^.  a  yard,  the  cost  of  the 
laboor  being  charged  at  3^.  per  yard  extra  for  each  yard  of 
carpet 

FEMALES. 


I.  A  person  gives  a  jf  5  note  to  pay  the  following  bill  :— 

s.  d, 
%\  cwt.  of  coal 
13    lbs.   „  cheese 
^\    I.    ..  tea 


at  o 
»  o 


10^  a  cwt. 
71  a  lb. 


>> 


17     »t    M  Mgar 
8}  yds.  „  flannel 
29    „     „  calico 
What  chax^  should  he  receive? 

2.  £7&  4s.  is  divided  amonest  eighteen  men  and  a  certain 
number  of  women ;  each  man  has  £1  3s.  6d.,  and  each  woman 
15s.  Sd.    Find  the  number  of  women. 

3.  A  person  bought  8  ac.  i  ro.  6  po.  at  J^^^  an  acre^  and  18 
ac.  2 10.  33  po.  at  ^52  an  acre ;  the  cost  of  the  timber  was  ;f  60 
in  addition.    Find  the  amount  of  the  whole  purchase. 

4.  Find  the  value  of  6043  lbs.  of  tea  at  3s.  2|d.  a  lb.  (by 
Practice). 

Grammar. 

I.  Parse  all  the  verbs  and  adverbs  in  the  following  passage: — 
'  Full  knee-deep  lies  the  winter  snow. 
And  the  winter  winds  are  wearily  sighing ; 
Toll  ye  the  church-bell,  sad  and  slow. 
And  tread  softly,  and  speak  low. 
For  the  old  year  lies  a-dymg.'— Tennyson. 
t.  Give  three  examples  of  numerals  which  are  adjectives,  and 
three  others  of  numoals  which  are  nouns,  and  show  how  you 
distinguish  between  them. 

Geography. 

1.  What  names  are  given  to  projecting  points  of  land  ?  Give 
an  example  of  the  use  of  each  name  in  Great  Britain  or  Ireland, 
and  describe  the  situation  and  appearance  of  each. 

2.  *  Tht  Tay,  like  the  Yorkshire  Ouse^  is  fed  by  many  affluents^ 
eueh  flowing  in  a  valley  of  its  own,  and  all  in  a  general  easterly 
or  south-easterly  direction* 

Explain  this  sentence,  name  the  affluents,  and  trace  the  course 
of  each. 
If  you  catty  draw  a  map  of  the  basin  of  the  Tay. 

3.  Name,  in  order,  the  chief  railways  by  which  a  traveller  can 
leave  London,  describe  the  direction  of  eiu:h,  and  trace  a  journey 
by  one  of  them  to  some  large  town. 

Composition. 
Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Inflexibility, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *  Ah,  thus 
King  Henry  throws  atvay  his  crutch* 


Music. 

A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Write  over  each  of  the  following  notes  its  pitch  name  (C, 
D,  Do,  He,  or  other),  and  under  each  its  duration  name  (crot- 
chety quaver,  or  other}^ 


i 


jq: 


I 


rr^  J  B  j-^ 


2.  Follow  each  of  these  notes  by  its  corresponding  rest. 


fT"~Tg-~"i  r     I 


39: 


i^m 


3.  How  many  tones  and  semitones  are  found  in  a  major  scale, 
and  what  are  the  places  of  the  latter? 

ANSWERS.--CANDIDA  TES, 
Arithmetic. 

MALES. 

1.  By  paying  3s.  4d.  in  the  j^i,  only  |th  of  the  debt  will  be 
received,  and  ith  of  ;f  7357  12s.  =  ;f  1226  5s.  4d. 

2.  £     s. 

1200    o 


IS.  8d.  =  ^  of  ;f  I 
id.  =  A  of  IS.  8d 


100    o 
2  10 


loa  10  =5  wages  of  1 200  men  every  day. 


There  are  12  working  days  in  the  fortnight, 

.*.  ;£'iQ2  lOB.  X  12  =  ;£'i23a    1st  Ans. 

There  are  26  fortnights  in  the  year  of  312  days, 
•'•  £i^2tO  X  26  =  ;C3i,98o.    2nd  Ans. 

3«  /3»5  :  £^000  ::  3J  mos. 

;?90  :  £20  5S. 

1  mos.  X  ^oojiJOS.  r=  5  mos.    Ans. 
31S  X  1800 

4*  34  X  iii=    391  words, 

391  X    4   =  1564  letters. 
16  :  1564  ::  ^ 
Jd.  X  ifJ4  =  m^.  =  24A^  =  as.  oA<i.    Ans. 

5.        21  ft.  X  16  ft  =  336  sq.  ft  =  content  of  carpet. 
H*  sq.  ft.  =  118  ft.  =  39^  yds.  of  carpet  required, 
39}  yds.  at  a  total  cost  of  5s.  3ia.  each. 

;f    «.     d. 
39    6    8 

s.  d. 

9  16    8   =  cost  of  39)  yds.  at  5    o 
9  10   =        „        „       „        3 

17}=  M  M  »  k 


5s.od. -}   ofjfi 

3    =  A  of  5s. 
i  =  iof3d. 


10    8    i|  = 


f> 


>» 


I. 


FEMALES. 

s.  d.       £  s.  d. 

3)  cwt.  at  o  lol  =  o  3.  of 

13    lbs.    „  o    7i  =  o  8  4i 

a*  lbs.    „  3    3    =0  8  Hi 

17    lbs.    „  o    5i  =  o  7  9i 

8i  yds.   „  I  Hi  =  o  16  7i 

29    yds.   M  o  io|  =  I  5  iif 

3  «o  9t 

£$  -  £1  108.  9id.  =  I  9  2i  change  received. 


2. 


£1  3s.  6d.  X  18  ss  ;f  21  3s.  sum  received  by  the  18  men. 
£2Z  4s.  -  ;f2i  3s.  =  £*j  IS.    „        „        „       women. 
Every  woman  receives  15s.  8d. 
.*.  15s.  8d.  X  No.  of  women  =  £*j  is. 

^^—  =  No.  of  women. 


or 


15s.  8d. 

1^'  =  9  women.    Ans. 

188        ^ 
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56    o 
8 


I  ro. 
5po. 
I  po. 


iro. 
iofSpo. 

448       0   = 

1  15  = 
7  = 

i 

♦64    2  = 

1— 

^    ».    d. 

52    0    0 

18 

value  of  8  ac  mt  £^  per  ac. 
f,     1 10.       ,,        It 

%%     5  P®'       »»       »» 


8  ac.  I  ro.  6  po* 


2ro. 
20  po. 
10  po. 

2po. 

I  po. 


^ofJro. 
iof20po. 
iofiopo. 

{of   2pO. 

936  0 

26    0 
6  10 

3    5 

0 
0 
0 
0 
0 
6 

£ 

972  14 

6 

value  of  18  ac  at  £^1  per  s 
2  ro.        „       „ 

10  po.       „        „ 

« po-        f»         f» 
I  po.       „        „ 


II 
II 
11 
99 

II 


18  ac.  2  ro.  33  po. 


ac.  ro.  po.         £     ^  d. 

816  coat  464    2  o 

18    3  33    i»    972  14  6 

The  timber    „-    60    o  o 

Total    „  1496  16  6    Ans. 


£     ^    ^ 
6043    o    o 


2S. 
IS. 

2d. 
id. 


A  of  ill 

604 

6 

0 

4  of  23. 

3<» 

3 

0 

\  of  IS. 

50 

7 

2 

iof2d. 

12 

II 

9} 

^ 

96^ 

"i 

value  of  6043  at  2s.  eadi. 

IS. 

ad. 


II 
II 
II 

91 


II 
19 
II 

99 


99 
II 


ft 


3s-  2id. 


Grammar. 


I.  /«//— adv.  modifying  kmu^dap, 

knee^ep-'-tAy,  (with  somewhat  of  an  adjective  meaDisg) 

modifying  intrans.  verb  /mi; 
/i£fx— intrans.  verb,  strong  conj.  (/i>,  hy^  loin\  indie,  mood, 

pres.  indef.  tense,  ^  pers.  sing.  ag.  with  its  sabj. 

snow, 
are  sighing— ^to^^tsAyt  form  of  the  intrans.  regular  verb, 

indie,  mood,  pres.  inde£  tense,  3rd  pers.  pTur.  agree- 
ing with  subj.  windt* 
wearily-'tidY,  of  manner  modif.  are  signing. 
/i'//— trans,  verb,  weak  conj.,  imper.  mood.,  2nd  pers.  plnr. 

agreeing  with  subj.  jfe. 
sad—idw.  {wdj.  form)  modif.  toll, 
slow — adv.  (adj.  fonn)  modif.  (0//. 
/rtMi^— intrans.    verb,    strong   (trreg.)  conj.  {/read,  irod^ 

trodden)  imper.  mood,  2nd  pers.  plur.  agr.  with  subj.  ye, 
softly^sAy.  modif.  tread. 
j/M^— intrans.  verb,  strong   Orreg.)  conj.  (speai^    ^^t 

spoken)  t  imper.  mood,  2nd  pers.  plur.  agr.  with^v. 
Imv — ^adv.  (adj.  form),  modif.  ^eak, 
iies—$9mt  as  before,  but  agrees  with  subj.^tfcir. 
a-dying—^Ay,  modif.  lies, 
Nummls  are  nouns  when  they  take  a  plural  form  or  take 

a  before  them. 


2. 


Adjectives, 
One  boy. 
Fifty  men. 
Three  ozfour  men. 


Nouns, 
I  have  seen  many  a  one. 
We  saw  them  in  hundreds. 
How  many  twos  in  six  ? 


Geography. 


I.  The  names  given  to  projecting  points  of  land  in  Great 
Britain  and  Ireland  are : — 

Ctf/^— Cape  Wrath,  north-western  extremity  of  Caith- 
ness, a  lofty  pyramidal  rock. 

^Ai^— Duncansbay  Head,  north-eastem  extremity  of 
Caithness. 

Mull—hivXL  of  Cantire,  south  of  Argyleshire,  a 
narrow  peninsula  50  miles  long. 

Ness — Buchan  Ness,  in  Aberdeenshire,  a  rocky  head- 
land 33  feet  above  the  sea. 

./V/n/— Ajdnamurchan  Point,  most  westerly  part  of 
the  mainland  of  Britain,  the  end  of  a  long  tongue 
of  land. 


Butt— Bntt  of  Lewis,  a  Upering  point,  the  extrenuty 
of  the  island. 

Foreland— VotOi  and  South  Fordand,  the  termina- 
tion of  the  Downs. 

£nd—Luid*s  End,  an  abrupt  mass  of  granite  rock  in 
the  south-west  of  Cornwall. 

.ff^— Portland  Bill,  south  of  Dorset,  a  long  spur  of 
rocks  striking  out  westwards. 

Ord— Old  of  Caithness,  rises  on  the  east  of  the 
county  from  the  shore  with  a  sharp  ascent  of  700 
feet. 

{Neue^Tht  Nase,  in  the  east  of  Eaex. 
Needles— The  Needles,  eastern  point  of  the  Isle  of 
Wight. 
2,  The  meaning  of  the  sentence  is  that  the  tributaries  of  the 
Tay  are  numerous  and  that  each  one.  gives  name  to  the  valley 
Uirough  which  it  flows. 

LIST  OF  AFFLUBMTS. 

The  Lyon  flowing  E.  through  Glen  Lyon, 


TheTnmmel 
The  Garry 
The  Bran 
The  Almond 
The  Earn 
Thelsla 


E. 
S.E. 
E. 
E. 
E. 
,.  S.  &  W. 


M 


»l 


ff 


»* 


If 


** 


If 


»9 


tf 


t$ 


Glen  Raimoch,  joins 
Glen  Garry, 
Strath  Bran, 
Glen  Almond, 
Strath  Earn,  and 
Glenlsla. 


3.  The  railways  by  which  a  traveller  can  leave  London  are:-- 
Greai  Eastern  going  towards  the  Easton  Counties. 

Great  Northern 
Midland 


•f 


fi 


»i 


North- Western 

Gt,  Western  and  S,  Wales    „ 


f» 


„  Midland  Cog,   and 

Carlisle. 
Carlisle  and  Holyhead. 
Penzance  and  Btilford 

Haven. 
S.W.  to  Exeter. 
S.E.     to    Dover    and 
Canterbury. 

In  journeying  by  the  latter  we  pass  Croydon^  noted  for  its 
races ;  Reigate^  noted  for  mineral  springs ;  Junbtidge,  famous 
wells ;  Folhestonet  a  seaport,  and  reach  Dover. 


South-Western 
South-Eastern 


n 


n 


M 


i> 


II 


Music. 

B 


B 


^ 


:q: 


i: 


i»: 


l~r    I    tFI    A=A 


Seoubreve 


^^ 


Qaavter 


i 

Crotchet       Semiqaarer      Mtnim 


^H°"=i^g^ 


Five  tones  and  two  semitones,  the  latter  being  placed  between 
the  third  and  fourth,  and  seventh  and  eighth  notes  of  the  scale. 


FIRST  YEAR. 
Pupil  Teachers  at  end  of  First  Year. 

Three  hours  and  a  half  allowed. 
Arithmetic. 

MALSS. 

1.  Add  together  i|  of  4s.  7d. ;  2*35  of  is.  od. ;  and  -2375  of 

*t 
£1 ;  and  reduce  the  result  to  the  decimal  of  ys.  6d. 

2.  If  1*75  shares  in  a  mine  cost  £iV2S*  ^^  ^^  I4'375 
shares  cost? 

3.  What  sum  is  the  same  fraction  of  half-a-crown  that  2s.  9{d« 
b  of  half-«-guinea  ? 

4.  I  am  offered  one  guinea,  <v  |  ^  +(„^^^|X  ioA)-7i} 

of  ;£i  for  an  article.    Which  is  the  better  ofier,— and  by  how 
much? 

5.  How  many  'francs'  must  be  transmitted  from  Puis  to 
Berlin  to  pay  a  debt  of  420  '  thalers,'  assuming  a  franc  to  be 
worth ;f'04id^  and  a  thaler  £'i$  ? 


V 
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FKMALK8. 

I.  If  27  men  can  peifonn  a  piece  of  woric  In  15  dayi,  how 
many  men  most  be  added  to  tne  number,  that  tlie  work  may 
be  finiahed  in  three-fifths  of  the  time  ? 

X  The  lint,  third,  and  fourth  terms  of  a  proportion  are  3  cwt. 
14  lbs. ;  if  I  7s.  id^  and  jf 5  is.  lod.  respectively.  Find  the  second 
term* 

3.  If  the  wages  of  13  men,  for  7^  days,  amount  to  ^^13  7s.  old., 
how  many  men  ought  to  work  for  4  weeks  for  jf  173  Ss.  ? 

4*  If  20  men,  40  women,  and  50  children  receiTe  £%^  for  7 
weeks'  work,  and  2  men  receive  as  much  as  3  women  or  5 
children,  what  sum  can  a  woman  earn  a  week  ? 

Granunar. 

1.  Parse  the  prepositions  and  pronouns  in  the  followiiig : — 

'  So  move  we  on — I  only  meant 
To  show  the  reed  on  which  you  leant. 
Deeming  the  path  you  might  pursue. 
Without  a  pass  from  Roderick  Dhu.'— ScOTT. 

2.  Kake  two  sentences  with  who  and  which  as  inteirogatives, 
and  two  with  who  and  which  as  relative  pronouns. 

3.  When  does  a  preposition  show  tne  relation  between  an 
'6bject  and  an  action  r    Give  examples. 

Geography. 
Amwer  eUhcr  Q,  i  or  Q,  2,noi  both* 

1.  Name,  in  order,  the  chief  railways  by  which  a  tzaveller  can 
leave  London,  describe  the  direction  of  each,  and  trace  a  journey 
by  one  of  them  to  some  large  town. 

2.  Draw  a  map  showing  the  courses  of  the  Spanish  rivers 
which  flow  into  the  Mediterranean  Sea. 

^  Say  what  you  know  about  Bavaria,  Baden,  Bohemia, 
Hungary,  Servia,  Poland,  and  Lithuania. 

History. 

1.  Write  out  a  list  of  our  sovereigns  from  William  I.  to  Edward 
I.,  with  dates. 

2.  What  sovereigns  filled  the  English  throne  during  the  four- 
teenth century  ? 

3.  Idake  out  a  list  of  the  sovereigns  from  Queen  Mary  to 
Queen  Anne,  and  show  the  relationship  between  them. 

Penmanship. 

Write  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Infiexihiiiiy, 

Write  in  small  hand,  as  a  specimen  of  copy-setting,  ^Ah,  thus 
King  Henry  throws  away  his  cruich^ 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  yon 
by  the  Inspector. 

Music. 
A  quarter  of  an  hour  aJUnvedfor  this  paper, 

I.  Write  in  a  the  scale  olA  (La),  and  in  ^  the  scale  of  E]^ 
CMe\  placing  a  sharp  or  a  fiat  before  each  note  requiring  one. 
Mark  the  plMcs  of  the  semitones. 


i 


I 


I 


2.  Place  its  third  over  a,  its  fifth  over  d,  its  fourth  over  r,  its 
second  over  d,  and  its  seventh  over  e, 

i  c  d  0 


$ 


I 


I 


I 


^ 


3.  How  many  minims  are  equal  (in  length)  to  a  dotted  semi* 
breve? 

How  many  quavers  are  equal  (in  length)  to  a  minim  ? 

How  many  semiquavers  are  equal  (in  lei^)  to  a  dotted 
crotchet? 


ANSlVEIiS.--FIRST  YEAR. 
Arithmetic. 

MALES. 

1.  if  of  4s.  7d.  =  }  cf  4A«.  =  3-oS 

IS.  X  2*35  =  2*35 
aos.  X  -2375  =  475 

loii 

and  lO'iJs.  to  the  dec  of  7s,  6d.  =  !!^  -^JlJ^o^^  Ans. 

2.  17s  «    it  =  t 

14-375  =  I4t  =  H* 
;ffir2S  =  iij  =  V 

i  :  H » : :  ;£ V  =  ;f ¥  X  ^j^  =  ^92  8f.  2|d. 

2s.  9td.      33*      4«a  «  4 
and  A  of  3od.  s  8d.    Ans. 

"  {3-(tii}-oA)-7i} 

=  (I A  +  7  -  7» 
=  (»t^fc- 7iH/V)  =  ii*T0fjfi; 
but  I  gmnea  — Ti^  ot  £1^ 

.*.  the  ofier  of  i  guinea  is  better  bj£-^  or  5 Ad. 

5.  ;f'04i6  :  ^*I5  ::  420thalerB  :  (francs) 

or  lod.  :   36d.  : :  420 

^l22JL35»,5,al«mcs.    Ans. 


10 


FEMALES. 


I. 


fths  of  15  days  a  9  days, 
and  9  days  :  15  days  : :  27  men  :  45  men 
45  -  27  s  18  men.    Ans. 

2.         1st  term  x  4th  term  a  2nd  term  x  3rd  term, 
or  Product  of  extremes  «*  product  of  means. 
3  cwt.  14  lbs. :  ?  ::jf I  7s.  id.  :£s  is.  lod. 
or  350  lbs.  X  Wf^'  '^  1316  lbs.  »  II  cwt.  84  lbs. 

3-  £^3  7  old.  :  £17^  &.  ::  13  men 

or  or 

6409  half-d.  :  83,232  half-d. 
24  das.  :  7^  days. 
,3menx  29  X  83232  ^^y,g,^^„^ 
96  X  6409 
4.  2  men  =    3  women  ss    5  children 

.-.  20    „    =  30      „      =  50       f> 
Now  since  20  men       =  30  women 
imd  50  children  s=  30      „ 

so  40  women  more 
are 


100 


ft 


•'•  £sy>  -r  100  =  ;f  3  IDS.  sum  received  by  a  woman  in  7  wks. 
or  £^  los.  -r  7  «  108.  per  wk.    Ans. 

Grammar. 

1.  HV— 1st  personal  pron.,  mas.  gender,  plur.,  nom.,  subj.  of 

move, 
/— 1st.  pers.  pron.,  mas.,  sing*,  nom.,  subj.  of  mean/, 
on — prei>osition  gov.  obj.  case  which, 
which — simple  ret  pron.,  neut.,  referring  to  read,  sing., 

obj.  gov.  by  on, 
you — 2nd  pers.  pron.,  masc.,  plur.  (form),  nom.,  subj. 

oi  leant, 
you — same  as  above,  subj.  of  might  pursue, 
without— ^xt^,  gov.  obj.  ChMtpass. 
.from — prep.  gov.  obj.  case  Roderich  Dhu. 

2.  Interrogatives : — Who  are  you  f     IVhieh  shall  I  take  f 
Relatives : —  7^  boy  who  is  here.     The  book  which  you  read. 

3.  A  preposition  shows  the  relation  between  an  object  and  an 
action  when  the  phrase  extends  the  meaning  of  a  verb,  as-^ 
Place  the  book  on  the  table:  the  on  here  shows  the  relation 
between  table  and  the  act  of  placing. 


288 


THE  PRACTICAL   TEACHER. 


[August,  i88i. 


Geography. 

I.  See  same  question  answered  under  Candidates  in  this  number 
ef  Magazine, 

3.  Bavaria  is  one  of  the  Soath  Gemuui  States^  its  principal 
towns  are  Munich^  with  fine  bnildings  and  art  collections; 
Hatisbon^  with  the  famous  •  Walhalla';  Nuremberg^  with  great 
clock-making ;  and  Speyer  or  Spires,  where  the  Reformers  pre- 
sented ihtit  protest  to  the  Diet. 

Baden  is  a  Grand-Duchy  in  the  S.  W.  of  Germany,  Ijring  along 
the  right  bank  of  the  Rhine.  It  is  mountainous  and  its  scenery  is 
Tery  beautiful.  Its  chief  towns  are  Carlsruhe,  built  like  a  fan  ; 
Heidelberg,  with  famous  wine-vat ;  Baden-Baden^  with  mineral 
springs ;  and  Constance  on  L.  Constance,  where  John  Huss  and 
Jerome  of  Prague  were  condemned  to  be  burnt. 

Bohemia,  a  province  of  Austiia-HungaTy,  very  fertile  and  rich 
in  mineral  products,  famed  also  for  the  manufactures  of  glass  and 
iinen.  Its  chief  towns  are  Prc^e^sA  Konigrdts,  the  former  a 
noble  and  antique  dty,  the  latter  near  the  6eld  oiSadowa,  where 
the  Austrians  were  defeated  July,  1866. 

Hungary,  a  country  of  Central  Europe,  forming  part  of  the 
Austrian  empire.  The  Carpathian  Mountains  farm  its  northern 
boundary.  It  is  watered  by  the  Danube  and  its  large  tributary 
Che  Theiss.  The  population  are  mostly  Magyars,  and  the  chief 
towns  are  Buda-Pesth,  the  capital ;  Presburg,  seat  of  the  Hun- 
garian Diet ;  and  Tokay,  noted  for  sweet  wines. 

Servia,  a  country  of  Europe  separated  from  Austria-Hungary 
^y  the  Save  and  the  Danube.  The  Drave  forms  its  western 
boundary,  and  it  has  Turkey  on  the  east  and  south.  It  was 
tributary  to  Turkey  tiQ  liberated  by  the  Treaty  of  Berlin  (1878). 
Its  capital  is  Bdgrade. 

Poland,  once  an  independent  kingdom,  is  now  the  westerly 
portion  of  European  Russia.  In  1795,  R^^ssia,  Prussia,  and 
Austria  divided  the  country  among  thoaselves.  Warsaw  and 
iMblin  are  the  chief  towns. 

Lithuania,  was  a  large  tract  of  country  in  the  North  of 
Europe^  now  forming  part  of  Western  Russiay  and  includes  a 
portion  of  the  Kingdom  of  Poland.  Its  ancient  capital  was 
Vilna, 


History. 

A.D. 

<•  William  I.  began  to  reign  1066 

WiUiam  II.  ,,  1087 

Henry  I.  „  1 100 

Stephen  „  1 135 

Henry  11.  „  1154 

Richsird  I.  „  1 189 

John  „  1 199 

Heniy  III.  ,,  1216 

Edwittd  I.  „  1272 

2.  Edward  I.  „ 
Edward  II.  „  1307 
Edward  III.  „  1327 
Richard  II.  „  1377 
Henry  IV.  „  1399 

3.  Elizabeth  was  the  sister  of  her  predecessor  Mary. 

James  I.  was  the  great-grandson  of  Elizabeth's  aunt,  Mar- 
garet Tudor. 
Charles  I.  was  the  son  of  James  I. 
Charles  II.  and 

James  II.  were  the  sons  of  Charles  I. 
William  III.  was  the  nephew,  and 
Mary  II.  was  the  daughter,  of  James  II. 
Anne  was  the  sister  ofMary. 


3. 


i 


s 


I 


I 


I 


I 


s 


3.  Three. 
Four. 
Six. 


SECOND   YEAR. 
PnpU  Teaehera  at  end  of  Second  Tear. 

7%ree  hours  and  a  half  allowed. 
Arithmetic. 

MALES. 

1.  Find  the  interest  and  amount  of  ^^22$  in  4  years  at  if  per 
cent,  per  annum  simple  interest. 

2.  if  in  a  shipwreck  68  passengers  only  are  lost  out  of  34C^ 
what  percentage  of  passengers  are  saved  ? 

3.  What  does  a  huckster  receive  in  cash  who  buys  150  eggs 
at  6)d.  a  dozen,  and  sells  them  at  a  pto6t  of  4d.  per  score; 
and  what  percentage  does  he  get  on  his  outlay  ? 

4.  Find  Ute  yearly  income  arising  from  the  investment  of 
;f  4788  in  3^  per  cent,  stock  at  105. 

5.  Divide  i860  guineas  amonf  A.,  B.,  and  C,  in  sncfa  a  way 
that  as  often  as  A.  gets  £$,  B.  shall  get>f4 ;  and  as  often  as  B. 
gct8/3,  C  shall  get  ;f  I. 

FEMALES. 

I.  Simplify  :— 2}  of  2f  of  ^x  i^i^  of  26^-2- 2i|. 
a.  What  number  must  be  subtracted  from  560I  to  leave  a 
remainder  equal  to  the  sum  of  I26f  and  240!  ? 

3.  If  30  horses  eat  25  f  bus.  of  oats  in  6  days,  how  much  will 
one  horse  eat  in  a  week? 

4.  Reduce  ^  of  («  of  ;£i  -A  of  is.  J ,  to  the  friction 
of  a  moidore  (a  motdore=27s.). 

Qrammar. 

1.  '  O  must  we  then 
Risk  new  found  happiness  again, 
Trust  fiite  of  arms  once  more  ?  . 
And  is  there  not  a  simple  glen 
Where  we,  content  and  poor. 

Might  build  a  cottage  in  the  shade  ?* — Scott. 

(a)  Is  the  word  '  where,'  in  the  above  passage,  an  adverb  or  a 
conjunction  ?    Give  a  reason  for  your  answer. 

{b)  How  are  the  yerbs  '  risk,'  *  trust,' '  build,'  in  the  above,  to 
be  parsed,  if  taken  without  the  auxiliary  ? 

(c)  Point  out  the  subordinate  sentence  in  the  above,  and 
analyse  it. 

2.  Distinguish  between  a  phrase  and  a  sentence*  Is  it  quite 
correct  to  say  that  a  sentence  may  be  the  subject  of  a  sentence? 

Geography. 
Answer  either  Q.  i  ^  Q.  3,  not  both, 

1.  Say  what  you  know  about  Bavaria,  Baden,  Bohemia, 
Hungary,  Servia,  Poland,  and  Lithuania. 

2.  Draw  a  full  map  of  Southern  India  and  Ceylon ;  not  in* 
eluding  the  basins  of  the  Ganges  and  the  Indus. 

3.  What  do  yon  know  about  the  history  of  British  North 
America? 

One  hour  allowed  fir  Females,  two  hours  and  a  half  fir  Males. 

History. 

1.  Give  some  account  of  the  reigns  of  Ethelbert  and  Oswald. 

2.  What  part  was  taken  by  Edward  1.  in  the  distiirfauioes 
created  bjr  the  barons  in  his  father's  reign  ?  How  woold  yon 
explain  his  conduct  ? 

3.  What  was  the  Great  Charter?  From  its  provisions  show 
wmit  were  the  chief  abuses  of  Government  under  the  Plan* 
tagenets? 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Inflexibility, 

Write,  in  small  hand,  as  a  specimen  of  copy-settings  '  Ah^ 
thus  King  Henry  throws  away  his  crunch,* 

Composition. 
Write  full  notes  of  a  lesson  on  Palm-trees, 
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Euclid. 

r AU  ecncrally  understood  abbicvUtioos  for  words  maT  be  wed, 
bat  no  symbols  oioperatunt,  such  as  -,  +,  x , are  admissible.] 

I  Upon  the  same  base,  and  on  the  same  side  of  it,  there  «n- 
not  be  two  triangles  that  have  their  sides  which  are  terminated  m 
one  extremity^  the  base,  equal  to  one  another,  and  hkewise 
those  which  are  terminaied  in  the  other  extremity.        ^ 

2,  If  one  side  of  a  triangle  be  produced,  the  exterior  angle 
is  neater  than  either  of  the  interior  opposite  angles. 

Any  two  exterior  angles  of  a  triangle  are  together  greater  than 
two  right  angk 


Music. 
A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Write,  nnder  each  ol  the  following,  the  name  and  quality 
(major,  perfect,  or  other)  of  the  intemOit  foimi. 


2.  Divide  (by  bar»)  the  notes  in  a  into  measures  of  common 
time;  those  in  ^  into  measures'of  triple. 

3.  Write  in  tf  the  signature  of  A  {La\  in  b  that  of  G  (5V^,  in 
^  that  of  F  {fa),  and  in  </  that  of  £^  {Me). 


t 


I: 


ANSWERS.^SECOND  YEAR. 
Arithmetic. 

MALES. 

1.  :^l?5JLULii  = /15  ics.    Interest  Ans. 

100 
jf 225  +  £iS  IS»-  =  jf 240  «5s-    Amt.  Ans. 

2.  ^  »  \  the  fraction  of  whole  lost 
and  \  of  100  »  20  per  centage  lost.    Ans. 

3.  150  eggs  at  did.  per  doz.  =  68.  9^. 
A  profit  of  4d.  per  score  =  4d.  x  7J.    =  2<.  6d. 

Total  sum  received  s  9s.  3id.    Ans. 


and  he  gains 


2s.  6d.  X  100 


p.  c.  or  36^}.    Ans. 


6s.  9ld. 

£i\  ^  4788      ,£7JL4788  ^ ^         ^  ^  ^ 

IOC  210  ^^^        *•  ^^ 

£ 

When  A  gets  5 
B    „  4 

lojparto. 
i860  gni.  :  900  gui.    As  share. 
i860  „    :  720  „      B's 


iol:4 


io|:  li  ::  i860 


>• 


240 


•• 


C's 


»9 


FEMALES. 


I. 

2. 

3- 


^P  bush.  X   JL2L1  =  I  bush. 
30  X  6 

y  X  If  of  2i^-^s.  to  the  fraction  of  27s. 

W»-  >«  V  -^  *7  =    «^^  ^  ^  ^^  =  WW-    Ans. 
*•  •  48  X  9  X  27        •••* 


Qrammar. 

I  (a).  H^%^/  is  a  relative  or  cot^mutive  adoerb  modifying 
imfjp^  ^ioZe^  like  an  adverb  of  place,  as  well  as  connecting  the 
subordinate  sentence  with  the  principaL  ii^hire  is  equal  to  emd 
there, 
{b)  risk,  trust,  and  build  parsed  singly  are  it^nUiues, 
\c)  The  subordinate  sentence  is, '  Where  we,  eoHfmt  andpoor^ 
might  build  a  cottage  in  the  shaded 


Coonecttve. 

Subject. 

Enlargemeatii 
of  Sulgwt. 

Pndiciite. 

Object. 

EjcteasioD  ol 
Predicate. 

Where 

we 

content  and 
poor 

might 
build 

a  cottage 

in  the 
shade. 

2.  A  phrase  consists  of  two  or  more  words  grammatically 
connected  but  not  making  complete  sense,  but  a  sentence  always 
makes  the  sense  complete ;  thus, '  Hearing  a  noise,  he  ran  for  a 
gun,'  is  a  sentence,  but  hearing  a  noise  uxA  for  a  gun  are  phrases. 
A  sentence  may  be  the  subject  of  a  complex  sentence ;  Uius,  '  / 
must  persevere,*  was  the  student's  motto,  where  /  must  persevere 
is  the  subject  of  umis. 

Geography. 

I.  See  same  question  under  '  First  Year '  in  this  number  of  the 
Afaganne, 

3.  The  coasts  of  N.  America  were  discovered  by  Cabot,  a 
native  of  Bristol,  in  1497,  and  in  1588  the  French  began  to 
colonize  the  country  in  the  vicinity  of  the  ^t.  Lawrence.  The 
Pilgrim  Fathers,  in  1620,  founded  the  New  England  States,  be* 
tween  whom  and  the  French  great  rivalry  exuted  for  a  long 
time.  As  often  as  war  broke  out  between  the  mother  countries 
it  extended  to  the  Colonies.  By  the  treaty  of  Utrecht  (17 13), 
Nova  Scotia  and  Newfoundland  were  ceded  to  Britain.  At 
length  the  French,  seeking  to  obstruct  British  progress  towards 
the  West,  caused  a  struggle  between  the  two  nations,  which 
struggle  resulted  in  the  complete  conquest  of  Canada  by  Wolfe, 
on  the  Plains  of  Abraham  (1760).  When  in  1783,  by  the  ac- 
knowledgment of  the  Independence  of  the  States,  a  number  of 
loyal  colonists  left  for  British  soil,  they  settled  in  what  was 
afterwards  Upper  Canada,  and  many  thousands  removed  to  New 
Brunswick.  The  British  North  American  Colonies  continued 
to  be  governed  separately  by  representative  assemblies  till  1867, 
when  the  Dominion  of  Canada  was  constituted  by  the  union  of 
Quebec,  Ontario,  Nova  Scotia,  and  New  Brunswick.  Hudson 
Bay  Territory  was  added  in  1870,  British  Columbia  in  1 871,  and 
Prince  Edward  Island  in  1873. 

SECOND  PAPER. 

History. 

1.  Eihelbert,  King  of  Kent  (597),  influenced  by  his  wife 
Bertha,  was  the  first  ro^  convert  to  Christianity,  as  preached 
by  Augustine.  The  chief  church  was  built  at  Canterbury,  of 
which  Augustine  was  made  Archbishop.  Oswald^  of  North- 
umbria,  had,  while  exiled  among  the  Scots,  been  taught  the 
Christian  doctrines  in  lona.  On  his  return  he  founded  a 
monastery  in  Lindisfame  (Holy  Isle). 

2.  During  the  absence  of  Henry  III.  in  France,  whither  he 
had  gone  for  the  purpose  of  getting  Louis  to  mediate  between 
him  and  his  rebellious  subjects,  the  dissensions  between  the  two 
parties  of  the  Committee  appointed  after  the  Mad^Parliamentgrew 
so  great  that  a  civil  war  seemed  inevitable.  Pnnce  Edward  pre- 
pared to  take  a  part  by  levying  troops,  and  roused  the  king's 
suspicion.  The  prince  cleared  himself  by  taking  a  solemn  otSh 
that  he  did  not  mean  treason.  However,  iriien  Henry,  encou- 
raged by  the  support  of  the  Earl  of  Gloucester,  revoked  all  his 
concessions,  Edward  pleading  the  obligation  of  his  oath,  sided 
with  the  barons  for  the  time.  But  when  Leicester  declared 
that  the  Committee  of  Government  should  exercise  its  authority 
even  during  the  reign  of  Henry's  successor,  Edward  lost  all 
scruples  about  keeping  his  oath,  and  denounced  the  barons  as 
traitors  and  usurpers,  openly  declaring  against  them  and  all  their 
statutes.  It  is  not  easy  to  account  for  his  conduct  unless  we  may 
suppose  that  he  was  led  on  with  the  hope  of  usurping  the  crown, 
his  mther  being  weak  and  ftuthless,  and  likely  to  be  deposed. 
He  may  have  sided  with  the  barons  to  avoid  perjuring  himself, 
or  on  the  other  hand  to  discover  their  real  intentions  respecting- 
the  limits  of  the  king's  power. 
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3.  The  Great  Charter  was  a  document  signed  by  King  John 
at  Ronnymede  (121 5).  Thtt  Cfaiiter  was  no  novelty  nor  did  it 
claim  to  establish  any  new  oonstitntional  principles,  bat  the  va^ae 
expressioiis  of  die  older  charters  were  now  exdianged  for  precise 
and  elaborate  provisions.  From  its  provisions  we  learn  that  the 
chief  abases  of  government  were  the  lawless  exactions  of  John 
and  his  predecessors.  Hiey  had  increased  the  amoant  of  scatage 
and  restored  the  land^taz^  seized  the  chnrch  property,  imposed 
aidi,  fines,  and  ransoms  at  pleasure,  without  the  counsel  of  the 
barons,  abused  the  rights  of  wardship,  compelled  widows  to 
marry  for  the  crown  profit,  influenced  jndges,  and  confiscated 
the  freeman's  property. 

Composition. 

Notes  ok  Paijc-tkxis. 

Appearance. — ^Tall,  straight  trunk — often  rising  to  a  height  of 
fifty  feet — leaves  spring  itooL  top  of  stem  with  a  graceful  boid — 
resemble  ostrich  feathers— tuft  of  green  leaves  on  top  retains  its 
fineshness  all  the  year — fruit  grows  in  clusters  under  the  leaves. 

Where  they  grew. — As  they  reaoire  both  moisture  and  heat, 
they  grow  in  tropical  countries— diiefly  in  tropical  parts  of  South 
America,  in  North  Africa,  Ceylon,  East  India,  Islands  of 
South  Pacific. 

Speeies.-^litMxlf  500  known  species — most  familiar  are  cocoa- 
nut  palm,  date  palm,  sago  palm,  wax  palm,  wine  palm. 

Uses.—  Cocoa-nut  yields  food  from  kernel — drink  from  milk — 
'arrack/  made  from  palm  wine — fibres  of  husk  made  into 
cables  and  matting — ou  from  kernel — ^palm  oil  from  Africa  used 
for  oiling  carriage-wheels. 

Daies  supply  people  of  North  Africa,  of  Arabia,  and  Persia 
with  food.  Sago  is  the  pith  of  a  kind  of  palm  in  Elast  Indies — 
wax  is  drawn  from  another  species  by  cutting  leaves  and  trunk. 
Wine,  oil,  wax,  flour,  su^,  even  salt  produced  from  palm  tribe 
— and  fibre  affords  material  for  habitation5,  vessels,  weapons,  and 
clothing. 

Euclid. 

1.  Prop.  7,  Bk.  I. 

2.  Prop.  ]6,  Bk.  I. 

JPfV/r.— Produce  BC  both  ways  to  E  and  D.  Then  (by 
Prop.  17)  the  angles  ABC,  ACB,are  together  less  than  two  right 
angles.  But  the  four  angles  ABD,  ABC,  ACB,  ACE  (I.  13) 
are  together  eoual  Xofeur  right  angles,  and  therefore  the  exterior 
angles  ABD,  ACE,  must  \^  greater  than  two  right  angles. 

A 


C 


E 


Music. 


I. 


^^^^^m 


•^^9- 


I 


Perfect  4th  Pluperfect  4th    'Majoi'fith       Perfect  5th     imperfect  5th 


P 


fsl 


i 


Ik 


1 


1^ 
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THIRD   YEAR. 

Pniiil  Teachers  at  end  of  Third  Year,  if  apprenticed 
on,  or  offer,  1st  May,  1878 ;  and  Pnpil  Teachers  at  end 
of  Fourth  Year,  if  apprenticed  before  that  date. 

FIRST  PAPER. 

T^ree  hcurs  and  a  half  allowed. 

Arithmetic. 

MALIS. 

I.  Wh^ percentage  respectively  of  the  ;f  sterling  is  each  of  the 
following  :—ios.,  5s.,  2s.  6d.,  8f.,  is,,  6d^  4d.,  3d.,  id..  Id., 
and  |d.  ? 


2.  If  a  tradesman,  instead  of  a  true  lb.  weight,  uses  one  which 
weighs  only  15*75  oz.,  what  peroentajge  does  he  gain  by  his 
dishonesty,  and  what  is  his  total  gain  in  money,  on  selling 
/fi  IIS.  3d.  wordi  of  goods  ? 

3.  What  is  meant  by  <discountii^  a  bill'?  What  does  & 
banker  gain  by  discounting  on  July  ist,  a  bill  of  ^^150  dated 
May  22nd,  at  3  months,  at  4I  per  cent.  ? 

A.  At  what  rate  per  cent,  per  annum,  simple  interest,  will 
jf  1873  &^  8d.  amount  to  £2ZH  I4s-  9d.,  in  4}-  years? 

5.  In  a  class  of  25  children,  19  had  been  in  attendance  during 
the  week.  The  children  attended  5  for  5  days,  6  for  4^  days, 
3  for  4  days,  2  for  3}  dajrs,  i  for  3  days,  i  for  2  days,  i  for  |  a 
day.    Find  average  number  of  days  attended  by  each  child. 

FEMALES. 

1.  Reduce  to  decimals — 

W  I5AWV. 

2.  Find  the  greatest  common  measure  and  also  the  least 
common  multiple  of  49*383  and  *  142569. 

3.  If  forty  men  can  reap  400*6  acres  in  1275  days,  how  many 
acres  ought  30  men  to  reap  in  3*4  days  ? 

4.  How  many  oranges  at  ;£"oS4375  a  dozen  ought  to  be  given 
for  378  eggs  at  '0625s.  each  ? 

Grammar. 

1.  Point  out  and  analyse  the  adjective  and  adverbial  sentences 
in  the  following  passage,  and  give  your  reasons  for  calling  them 
so  : — 

'  As  oneihat  museth  where  broad  sunshine  laves 
The  lawn  by.some  cathedral,  thro'  the  door 
Hearing  the  holy  organ  rolling  waves 

Ot  sound  on  roof  and  floor 
Within,  and  anthem  sung,  is  charmed  and  tied 
To  where  he  stands,^^  stood  I.'  Tennyson. 

{a)  Parse  the  words  in  italics. 
(^)  Write  out  the  sense  of  the  passage  in  your  own  words. 

2.  Mention  any  names  of  parts  of  speech  which  are  com- 
pounded of  Latin  prepositions,  and  show  the  force  of  the  prepo- 
sition in  each  case. 

3.  Show  that  what  is  called  an  object  in  a  sentence  is  strictly 
a  complement  to  the  predicate.  Distinguish  between  a  direct 
and  an  indirect  object 

Geography. 
Answer  either  Q.2orQ.2t  ^^  ^h. 

1.  Draw  a  full  map  of  Southern  India,  and  Ceylon,  not  in- 
dudine  the  basins  of  the  Ganges  and  the  Indus. 

2.  Give  notes  of  a  lesson  on  '  Deserts,'  with  illustrations  from 
Asia  and  Africa. 

3.  What  do  you  know  about  the  history  of  the  British  settle- 
ments in  Africa  ? 

SECOND  PAPER. 
One  hour  allowed  for  Females  t  two  hours  and  a  half  for  Maks. 

History. 

1.  What  measures  were  taken  by  Henry  VII.  to  increase  and 
establish  the  King's  power? 

2.  What  was  the  Pilgrimage  of  Grace?  Mention  some 
sources  of  discontent  which  led  to  it,  and  describe  its  suppres- 
sion. 

3.  Describe  the  chief  events  of  Monmouth's  rebeUloa  in  Eng- 
land and  Scotland. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting  the  word 
Inflexibility. 

Write^  in  smaU  hand,  as  a  specimen  of  copy-setting,  '  AK 
thus  King  Henry  throws  away  his  crutch* 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Euclid. 

[All  generally  understood  abbreviations  for  words  may  be  used, 

but  mabols  kA operations^  such  as  - ,  + ,  x ,  are  not  admissible.] 

I.  If  a  straight  line  falling  on  two  other  straight  lines,  mske 

the  alternate  angles  equal  to  each  other)  these  two  straight  lines 

shall  be  parallel. 
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2.  The  complements  of  the  parallelograms^  which  are  abont 
the  diameter  02  any  parallelognm*  are  equal  to  one  another. 

3.  Through  a  given  point  A  draw  a  line,  so  that  the  perpen- 
diculars upon  it  from  two  other  given  points  B,  C,  may  be  equal 
to  each  other. 

[Bisect  the  line  BC  in  D,  join  AD,  etc.] 

Algebra. 

1.  Simplify  3(tf  -  2jf)* + 2(fl  -  24:)  (a + 2jp)  4-  (3Jr  -  a)  (3  jt  +  «  ) 
-{2a-  3jr)',  and  write  down  the  square  root  of  the  remit. 

2.  Find  the  G.C.M.  of  j:»-8x+3  and  ;e«+3j:*+x+3. 

3.  So!ve  the  equations : — 

2jr 
(I.)  jr-i-2(24r-9)=— - 


(a.) 


<ur-^        bx-t^ 


a-b 


a-\-b 


Music. 


b-a 


I.  Complete  the  following  (by  inserting  the  necessaiy  sharps 
or  flats)  as  a  descending  and  ascending  diatonic  minor  scale  of 
Ff  {Fe),    Mark  the  pla^  of  the  semitones. 


m 


.<9  — 


•  ' 


s~  o  fs — ^li 


zc 


^gp    ra- 


jBT. 


1 


2.  Write  a  measure,  of  rests  only,  in  each  of  the  kinds  of  time 
indicated  by  the  following  signatures. 


m 


m 


I 


3.  Write  over  each  of  the  following  the  name  of  the  major 
scale,  and  under  each  that  of  the  minor  scale,  of  which  it  is  the 
signature. 


1 


~m 


lifcr: 


I 


I 


*Jr 


I 


I. 


Similarly 


ANSWERS.— TfflRD   YEAR. 
Arithmetic. 

MALXS. 

208.  :  loof.  : :  lot.  :  50  p.  c. 
or  108.  =  £^  and  as  100  represents  £1 
.*.  loi*  =  5op.  c  of  ;fl. 


5«.  =  ;f  i   or  25    p.  c. 
28.  6d.  =  £^    „  it\ 
2S.  od.  s:  jClV  f»  >o 

IS.  6d.  =  £^  J,    7i 


4d.  =  jC^   or  i|  p.  c. 

3d.  =  £1^  9t  'i   t» 

jd.   —  £TtV  »»     "fT  »» 


3-  =  £jiv  or  A  p.  c. 

2.  By  selling  15*75  oz.  in  place  of  16  oz.  he  gains  '25  oz.  on 

every  15*75,  ^'^-t  or  ^  of  the  whole. 

1575 

(fl)  A  of  ^6  IIS.  3d.  =  '3'»-  3d*  =  2s.  Id.    Ans. 

03 
W  The  gain  p.  c.  s  W  -  »ff •    Ans. 

3.  (a)  Discounting  a  bt'I/.—lf  the  holder  of  a  bill  desires  to  be 
paid  before  the  bill  is  due,  he  usually  takes  it  to  a  banker  or 
'bill  discounter,*  who  calculates  the  interest  at  so  much  per 
cent,  per  ann.  on  the  fidl  debt  for  the  leneth  of  time  the  bill  has 
to  run,  and  deducts  the  interest.  In  making  Uiis  deduction  and 
in  paying  the  balance  the  banker  is  said  to  tUscount  the  bill. 

{b)  The  bill  was  discounted  July  ist,  and  was  not  due  till 
August  25th  (including  3  days  of  grace) 
.*.  No.  of  days  for  wuch  interest  or  distount  must  bt  allowed 

=  30  in  July  +  25  in  Aug.  s=  55 

M  X    150   X    5 

4  X  ICO  X  365 
^19  X  3  X  II 


Hence  Banker*s  chaige 


4  X  2  X  73 
t^.,£t  IS.  5j|d. 


True  discount  on  ;f  150  for  55  days  at  4]  p.  c.  is  calculated 
as  follows : — 

Interest  of  ;f  100  for  55  days  =  ;f 4I  x  JV^  =  jf'9  x  11 

4  X  73 

.-.  True  discount  on  jf  ioof|[4  =  £iii 

M  M  ;f  150  =  £Hi  X  ~i52- 

__  ^209  X  150 
*  29400 

•■•'..  jCWff  =  £t  IS.  3HHd. 
(i)  Banker's  discounts  i     i     cit «  il^iii 

diff.  m  favour  of  (I)  =  ifHHid.    Ans. 

A  A  jf       8.        d. 

4.  J^F''^^^  =  ^V4  14    9 

Principal  =  1873    6    8 

.'.  Interest  =    441    8    i 
:  Rate  per  cent.  =^^441  8s.  id.  x  -1°?.    x  -L 

'8734        a1 

=  1^441  88.  Id.  X  JUU.  X  A 

=  £4h 
5-  5  X  5    =  25  days 

6  X  4i  =  27  „ 
3  X  4  =  12  „ 
^  ^  3i  =    7    „ 

'  '^  3  =  3  M 
'  ><  2    =    2    „ 

I  X    i  =      i  „ 

l9)7t>'S_ 

4'02...    Ans. 


FBMALBS. 


I.  (a) 


II 


/on        "00275  ^« 

i6S5  =  iir4  =  -4^  =  •«x)6875.    Ans. 

•^15625  X  8        ^125000x8      '5tWWw> 
=  15-322464.    Ans. 

W  j^  =  K  =  J  =  '6.  Ans. 
anS-di^fc^L^y^wr^^^^^^^  ^y  ^00^000. 


142569493830001346 
108252427707 


34317  661230 
19809 


14501 
10002 


3906 
2790 


570276 

909540 
855414 


54126 
34317 


1116 
1116 


19809 
14508 


5301 
3906 


1395 
1116I 


279  =  G.C.M.  1,000,000 
times  too  much 
.-.  -000279  =  true  G.C.M. 

I.CM.  =  49-383^-U»569„,  „.383xsn=,s.a347.3. 

3.  40  men  :  30  men  ::  400"6  acres 

1275  da.    :  3*4  da. 
400*6  ac.  X  t*  X  ^^  =  400-6  ac.  x  f  x  H 

400*6  o  •  «  5 

=  ^-r—  ac  =  8o'i2  ac.  =  80  ac.  19*2  pa 

4-  ^        ;f  084375  =  I -68758.  =  2old. 

r  doz.  eggs  cost  06258.  x  12  =  -758.  =  Qd 
20jd.  :  9d.  ::  378  :  No.  of  oranges    ' 
378  X  f  f  =  378  X  t  =  168.    Am. 
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Grammar. 


Subject 

fi<itit»fm»g- 

Kind. 

•nrl 

Pm)trAt«. 

Object 

Enlasge- 

ment. 

As  one  thro'  the  door 

adverbial 

(as)  one 

hearing  the  holy  oxgao 

of 

hearing 

rolling  waves  of  sound 

manner 

thro' the 

on  roof  and  floor  with- 

door the 

in  and  anthem  sung 

holy 

is  charmed. 

organ 

rolling 

waves  of 

sound  on 

roof 

and  floor 

within 

and 
anthem 

charmed 

As  one,  etc.,  sanu  as 

sung 

adv. 

sam€  as 

is  tied  to 

(a)  is  tied  to  where  he 

of 

(«) 

where  he 

stands 

manner 

stands 

thatmnseth 

adjective 

that 

museth 

Where  broad  sunshine 

adverbial 

(where) 

laves 

the  lawn 

laves   the   lawn    by 

of  place 

broad 

by  some 

some  cathedral 

to(0 

sunshine 

cathedra] 

W 

where  he  stands 

adject 
to  (place) 

(where) 
he 

stands 

(a)  ^if/— indef.  pron.,  3rd  pers.  sing.,  mas.,  nom.  to  i>  charmid. 

tha/'—umpie  rela.  pron.  referring  to  ctu^  3rd  pers.  sing., 
nom.  to  museth, 

where — rel.  adv.  modifying  laves  and  connecting  *the 
sunshine  laws,  etc.<!  with  that  museth, 

A^onVi^-- incomplete  part  of  the  reg.  verb  hear  qualify- 
ing ^ir^. 

fvi//it^— incomplete  part  of  the  reg.  verb  roll  qual.  cr^n, 

ztnthin—^wtrb  modifying  rolling. 

anthem^aibsir.  noun,  neu.  sing.,  obj.  gov.  by  hearing. 

xiM^— complete  part  of  irreg.  verb  singf  sang,  sung,  qual. 
anthem. 

/tf^prep.  gov.  obj.  case  {place)  or  the  phrase  where  he 
stimds, 

where—tfL  adverb  introducing  subordinate  sent,  he  stands. 


(Jf)  I  was  rooted  to  the  spot  like  a  person  who,  while  medita- 
ting in  the  grounds  near  some  cathedral,  bathed  in  a  sea  of 
glorious  light,  listens  in  rapture  to  the  sacred  music  of  voice  and 
instrument,  echoing  and  re-echoing  within  the  holy  edifice,  and 
finally  issuing  with  re-doubled  luirmony  in  floods  throngh  the 
open  door. 

2.  adjective  is  compounded  with  ad.  '  to,'  and  means  thrown 
to  (a  noun). 
pronoun  is  compounded  with  pro^  *  for '  or  '  instead  of,' 

i.e.t  instead 0/ {a,  noun). 
adverb — ad.  *iQ*  toa  word,  i.e.,  to  a  verb,  adjective,  or  other 

adverb. 
preposition— pre  *  before  '^placed  More  (a  noun). 
con/unction-- con  (for   cum)    «with/    'together,'  /oinit 

(words  or  sentences)  together, 
interjection — inter    'between,'  'amone' — thrown    among 
(the  words  without  any  connection). 


joining 


1.  When  the  predicate  verb  is  transitive  it  always  has  an 
object,  and  this  object  is  reallypart  of  the  predicate,  the  mean- 
ing of  which  it  completes,  as,  Tne  man  struck  the  dog.  Without 
the  object,  dog,  the  meaning  oi  struck  would  be  incomplete.  In 
the  sentence,  'Bring  me  a  fnmm»x^— grammar  is  called  the 
dirut  object,  and  me  the  mdinct  or  dative  object,  as  it  is 
governed  by  to,  understood.  The  indirect  object  is  also'govemed 
by  for. 


Geography. 

2.  Appearance. — Covered  with  hot  shining  sand  which  hurts 
the  eyes  and  burns  the  feet — ^no  water — hot  winds  arise,  called 
'sirocco'  and  *  simoom' — travellers  throw  themselves  on  the 
ground  till  the  storms  pass — fertile  spots  here  and  there,  called 

*  oases,'  having  water,  green  crass,  and  palm-trees. 

Hffio  crossed. — CameH  called  'ship  of  the  desert'— pecultaxly 
adapted  for  long  journeys  £rom  the  formation  of  straiach  and 
the  hump  of  fat  on  its  back — can  close  its  eyes  and  nostrils 
against  the  '  hot  wind ' — travellers  form  a  caravan  for  protection 
against  robbers — water  carried  from  oasis  to  oasis  in  skins. 

JUustrations. — (I)  Great  sandy  desert  of  Gobi  or  Shame  of 
Central  Asia — comprises  a  considerable  part  of  Turkestan  and 
Mongolia — length  from  E.  to  W.  about  1,500 mis.,  breadth  from 
500  to  700  mis. — abounds  in  salt^  signs  of  having  once  been 
covered  with  ocean.  (2)  Arabia  is  almost  all  desert—having 
vast  sandy  plains  sunronnding  its  elevated  interior—diversified 
only  by  a  lew  spots  of  fertility.  (3)  Interior  of  Northern  Africa 
characterized  by  great  sterility ;  in  this  region  is  the  Sahara  or 
Great  Desert — ^a  vast  elevated  gravelly  tract  studded  with 
immense  belts  of  arid  sand  ridges — with  now  and  then  beaatifol 
oases — the  whole  region  being  ^thout  rain  or  dew,  and  nnin- 
habitable  ;  beds  of  marine  shells  have  lately  been  discovered— 
hence  believed  to  have  been  once  covered  by  the  sea. 

3.  Cape  Colony  was  taken  by  the  British  in  1S06,  up  to  which 
^ear  it  belonged  to  the  Dutch,  who  had  planted  a  colony  there 
m  1652.  It  was  confirmed  to  this  country  at  the  treaty  in  1814, 
and  has  made  great  progress  under  British  protection.  British 
Kafiraria,  formerly  a  separate  Colony,  was  incorporated  with  it 
in  1866.  Basutoland  was  annexed  in  1868-71.  In  1871  West 
Griqualand,  north  of  the  Orange  River,  famous  for  its  diamond 
fieldisj  was  ceded  to  Britain,  and  a  oonstitntion  was  framed  for 
it  in  1873.  Natal  was  made  a  separate  colony  in  1856.  The 
Transvaal  was  annexed  to  the  British  territory  in  1848.  The 
Boers  lately  rebelled,  and  after  holding  their  own  against  the 
British,  peace  was  made  and  thev  now  acknowledge  the  suze- 
rainty of^  the  British  Crown.  Mauritius  was  taken  from  the 
French  in  18 10.  Ascension  was  occupied  in  1815,  and  St 
Helena,  after  being  occupied  by  the  Dutcn,  was  taken  by  Britain, 
165 1. 

History. 

1.  To  increase  and  establish  the  king's  power,  Henry  VII. 
aimed  at  humbling  the  power  of  the  nobles  and  amassing  wealth. 
He  felt  that  the  kmg  could  never  have  any  real  power  so  long 
as  the  feudal  lords  kept  the  kingdom  in  a  constant  broil.  For 
the  purpose  of  weakening  the  power  of  the  nobility  he  made  a 
law  to  allow  them  to  alienate  their  estates,  and  gradually  these 
were  split  into  numerous  inferior  tenements*  By  amassing 
hoards  of  monev  he  was  independent  of  his  commons,  and  not 
subservient  to  them  for  supplies.  The  Star  Chamber  was  insti- 
tuted by  him  for  the  purpose  of  trying  crown  officers  and  ofiences 
against  the  government.  He  also  endeavoured  to  strengthen  his 
position  by  foreign  marriages,   one  of  whidi  resulted  in  the 

*  Union  of  the  Crowns,'  namely,  the  marriage  of  his  daughter 
Margaret  with  James  IV.  of  Scotland. 

2.  The  Pilgrimage  of  Grace  was  a  rebellion  of  the  people  of 
Yorkshire  in  Uie  reign  of  Henry  VIII.  They  demanded  a  re- 
union with  Rome,  the  restoration  of  Calheriae's  danghter  Mary 
to  her  rights  as  heiress  of  the  Crown,  redress  for  the  wrongs 
done  to  the  Church  by  the  abolition  of  the  monasteries,  and 
above  all  the  dismissu  of  Cromwell,  whom  they  hated  as  an 
upstart  and  the  usurper  of  Wolsey's  power.  By  the  promise  of 
a  pardon  and  a  free  parliament  at  York,  the  leaders  at  once  flong 
aside  the  badge  of  rebellion.  No  sooner  had  they  dispersed  than 
the  veil  was  taken  off  and  arrest  followed  arrest— ^e  country 
being  covered  with  gibbets,  and  whole  districts  handed  over  to 
military  execution. 

3.  Four  months  after  the  accession  of  James  IL,  the  Duke  of 
Monmouth  left  the  Low  Countries,  where  he  had  taken  refuge 
after  the  plot  of  1683  and  with  al)ont  eighty  followers  landed  at 
Lyme.  Calling  the  people  to  arms,  he  caus^  himself  to  be 
proclaimed  King  at  Taunton,  1685.  On  the  field  at  Sedgemoor 
his  miserable  army  was  oompleteqr  routed  by  the  royal  troops. 
He  fled  early  in  the  battle,  and  was  captured  a  few  days  after- 
wards. He  entreated  James  to  spare  his  life,  but  without  avail 
He  was  beheaded  about  ten  days  after  the  Inittle,  and  his  fol- 
lowers were  cruelly  treated  by  tne  brutal  Judge  Jeffireys,  whose 
circuit  at  that  time  has  been  called  the  Bloo^  Assiu.  More 
than  three  hundred  perished,  and  crowds  sofilered  mutilatiop, 
imprisonment,  or  exile.  In  Scotland,  Argyle  landed  in 
Monmouth's  favour  in  Cantire  and  summoned  his  countrymen. 
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Scarcely  two  thousand  joined  him,  and  with  these  he  marched 
towards  Glasgow,  but  at  Dumbarton  his  little  army  was  scattered 
and  he  himself  taken.  A  few  days  later  he  was  beheaded  at 
Edinburgh. 

Euclid. 

1.  Prop.  26,  Bk.  I. 

2.  Prop.  43,  Bk.  I. 

3.  Join  BC,  bisect  BC  in  D,  join  AD,  and  through  the  point 
Am  the  straight  I'me  DA  draw  FAG  parallel  to  BC.  FAG  is 
B  D  C     ^^  straight  line  required.     For  if 

from  B  and  C  respectively  BF,  CG, 
be  let  fall  perpenaicularly  on  FAG, 
then  the  figure  BCGF  is  a  parallelo- 
gram, and  as  the  opposite  sides  of 
such  a  figure  are  equal  to  one 
another,  CG  must  be  equal  to  BF. 


Algebra. 

1.  3  (fl-2jr)*=3  (tf'+4JC*-4iMr)  =  3^'-  I2jjr+  \23? 
2  (a-2jf)  (fl  +  2jr)=2  (a'-4JC*)  =  2a"  -  8jc* 
(3jr-fl)  (3jr  +  fl)  =  ar»-a'  =  -  a^  +  ^jt* 
-  (2<i -  3Jf)*=  -  (4a' + 9^^* -  \2ax)  =  -4a*+i2ax-   gj:^ 

+  4Jr« 
and  the  square  root  of  4^:*=  2;r.    Ans. 

2.  -r»-&r+3=(jf  +  3)(^-3J^+») 

j:«  +  3JC»+x  +  3=jf»(jr+3)  +  (j:  +  3)  =  (jr  +  3)  (jr'  +  l) 
.-.  jr+3=G.C.M.    Ans. 


3.  (0 


(2) 


or 


jr-i-2(2Jc-9)=?^ 

5 

5jr  -  5  -  20Jr  +  90 = 2  j: 
5x  -  2ar  -  2jr =5  -  90 
I7x=8s 
x=i$,    Ans. 


a-b       a  +  b     a-b 
(ax-l^)  (a-\-b)'{bx-a-)  (a-b)=-ab  (a  +  b) 
i^X''al^'¥abx-i^-abx  +  ^  +  l^x-a^b=  -aH-ab^ 
a'x  +  abx-abx+b^x=a6^-a6^-^li^+aH^a^b''a^ 


Music. 


I 


szfsdijai^^ 


D^^^SrB 


:p 


i 


z=ft=:^—^=3C 


I 


3-      A  flat 


Bflat 


m 


m 


^.^■ 


^^^^m 


B 


C  sharp 


FOURTH  YEAR. 

Fnpil  Teachers  at  end  of  Foarth  Year,  i/  apprenticed 
en,  or  after,  \st  May,  1878 ;  and  Papil  Teaehers  at  end  of 

Fifth  Year,  if  apprenticed  before  that .  a  'e, 

FIRST  PAPER. 
Three  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

I.  SoW  goods  for  ;f  225  los.  o  J.,  and  gained  thereby  12}  per 
cent.,  how  much  per  cent,  would  have  been  gained  or  lost  by 
selling  the  same  goods  for  ;f  187  loj.  od.  ? 
VOL.  I. 


2.  How  long  will  a  loan  of  ;f32i  15s.  4id.  take  to  produce 
£^S  5^*  5HS}<)'  at  1 1  per  cent,  per  annum,  simple  interest? 

3.  Find  the  difference  between  the  selling  prices  of  14  cwt.  3 
qrs.  21  lbs.  of  coffee  bought  at  £6  los.  8d.  per  cwt.,  if  sold  (i) 
at  a  profit  of  5d.  per  lb.,  and  (2)  at  a  profit  of  40  per  cent,  on 
cost  price. 

4.  Compare  three  hundred  and  ninety-seven  thousand  one 
hundred  and  ninety-six  finrthings,  with  the  present  value  of 
£So:>  123.  6d.  due  in  seven  years  at  3  per  cent  per  annum. 

5.  I  am  offered  a  salary  of  ^50  a  year,  along  with  (a)  an 
increase  of  30s.  per  quarter,  or  {b)  an  increase  of  £30  a  year. 
Compare  my  total  receipts  at  the  end  of  3  and  of  4  years 
respectively,  under  the  two  arrangements. 

FEMALES. 

1.  What  sum  of  money,  put  out  at  10  per  cent.,  will  produce 
£iz  los.  for  interest  in  10  days? 

2.  The  sum  of  two  numbers  is  9},  and  their  difference  is  4{. 
Find  the  ratio  of  the  numbers. 

3.  If  I  yd.  of  ribbon  cost  3id.,  what  will  be  the  cost  of  6^ 
pieces,  each  containing  185 1  JUls? 

4.  If  a  certain  quantity  of  provisions  will  serve  1,800  men  for 
12  weeks,  at  the  rate  of  15  oz.  a  day  for  each  man,  how  many 
men  would  three-fourths  of  the  same  stock  of  provisions  main- 
tain for  20  weeks  at  the  rate  of  8  oz.  a  day  for  each  man  ? 

Grammar. 

I.  '  Soe  have  I  allso  heard  it  often  wished  that  all  that  land 
were  a  sea-poole  :  which  kind  of  speech  is  the  manner  rather  of 
desperat  men  farr  driven,  to  wish  the  utter  mine  of  that  they 
cannot  redress,  than  of  grave  counsellors,  which  ought  to  think 
nothing  soe  hard,  but  Mo/,  through  wysedome.  it  may  be 
mastered  and  subdued.' —  View  of  the  present  state  of  Ireland* 

By  Edm.  Spenser.     i6th  Century. 

(a)  Write  out  the  meiniog  of  the  above  in  the  language  and 
spelling  of  the  present  day. 

(^)  Parse  the  words  that  and  which  as  often  as  they  occur  in 
the  above  passage. 

(0  How  many  sentences  are  there  in  the  above,  and  of  what 
kinds  ?    Analyse  the  first  and  last. 

Geography. 
Answer  two  questions;  Q.  i  and  Q.  2,  if  you  can, 

1.  Draw  a  full  map  of  British  North  America,  and  say  what 
you  know  about  its  history. 

2.  What  are  trade  winds  and  monsoons  ?  In  which  of  the 
oceans  are  they  felt  ?    If  you  can,  explain  the  causes  of  them. 

3.  Name  the  chief  groups  of  islands  in  the  Pacific  Ocean,  and 
describe  their  position. 

SECOND  PAPER. 
One  hour  allowed  for  Females,  two  hours  and  a  half  for  McUes. 

History. 

1.  Compare  Edward  IH.  and  Henry  V.  as  generals  in  war 
and  as  statesmen  in  peace. 

2.  What  were  the  relations  of  Charles  II.  to  the  King  of 
France  ? 

3.  What  circumstances  led  to  the  revolt  of  the  American 
colonies  ? 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Inflexibility, 

Write,  in  small*  hand,  as  a  specimen  of  copy-setting,  *Ah, 
thus  King  Henry  throws  azvay  his  crutch,^ 

Composition. 
Write  a  short  essay  on  The  House  of  Commons, 

Euclid. 

[The  only  abbreviations  admitted  for  'the  square  on  AB '  is 
*  sq.  on  AB,'  and  for  'ibe  rectangle  contained  by  AB  and  CD,' 
•rect.  AB,  CD.l 

I.  If  a  straight  line  be  divided  into  any  two  parts,  the  aqoaie 
on  the  whole  line  is  equal  to  the  sc^uares  on  the  two  parts, 
together  with  twice  the  rectangle  contained  by  the  parts. 
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2.  To  divide  a  given  straight  line  into  two  parts,  so  that  the 
rectangle  contained  by  the  whole  and  one  of  the  parts,  shall  be 
equal  to  the  square  on  the  other  part. 

3.  If  the  diagonals  of  a  quadnlateral  are  at  right  angles,  the 
snm  of  the  squares  on  two  opposite  sides  is  equal  to  the  sum  of 
the  squares  on  the  two  other  opposite  sides. 

Algebra, 

1.  Find  the  fraction  which  becomes  i  when  3  is  added  to  the 
numerator,  and  \  when  2  is  added  to  the  denominator. 

2.  Find(by  faiaipection  if  youcan)theG.C.M.of  3J:*-5fljr+2tf' 
and  2*^— 5tf  JF + 3«* ; 

and  take  ~3^£:iif_,  from     J^"^     ^ 

3.  Solve  the  equations  :— 

(1.)    r23jr-2i^=:i6. 
124^-22^=14. 

(2)     ^     +g^S=8i 
4         x-i 

Mensuration. 

In  a  rectangular  conit  79  feet  by  39  feet,  there  is  a  circular 
basin  7  feet  in  radius,  and  four  rectang^ular  grass  plot^  each  20^ 
feet  by  S^  feet  Find  the  cost  of  paving  the  remaining  part  of 
the  court  at  6{d.  per  sq  yd. 

Music. 

I.  'Write  the  upper  tetrachord  of  G  {Scl)  minor  in  every  form 
vrith  whidi  you  are  acquainted.  Mark  the  places  of  the  semi- 
tones and  augmented  intervals. 


$ 


I 


I 


1 


2.  Writeunder  each  of  the  following  pairs  of  notes  the  name 
and  quality  (major,  perfect,  diminished,  or  other)  of  the  interval 
It  forms. 


$ 


iSF 


I 


^ 


I 


*= 


I 


'JOO 


i 


m& 


'3i 


ANSWERS.— FOURTH  YEAR. 


I. 


£112"; S  X  ^-ZJ  =  ;f93i,  showing  a  loss  of  6}  p.  c.  Ans. 

2.  ;f32i  X5s,  4^.  :  ;fioo  08.  od.  ::  I  yr. 
£1  I2S.  M.  :       £2$  5«.  5illW« 
Afler   reduction  of  terms,    the  work   is   i  yr.  x  iVWA  ^ 
'^(^W=iyr. xJxV=4|yrs.  Ans. 

3.  ^6ios.  8d.^^g^  ^    ^^  ^^     .^  ^f  J  j^ 

112 

.'.   IS.  7d.  =  selling  price  of  i  lb.,  with  profit  of 

Jd. 
and  IS.  2d.  x^=is.  7 '6d.= selling  price  of  X  lb.,  with  profit 

of  40  p.  c. 

*6d.  ssdiff.  of  selhng  prices  per  lb. 


14  cwt.  3qrs.  21  lbs.  =  1673  lbs. 
*6d.  X  i673=ioo3*8d.=;f4  3s.  7-8d.  Ans. 

(a)  Interest  of  jfioo  for  7  yrs.  at  3  p.  c.  =;t2i 
Present  value  of  ;ti2i  due  in  7  jrrs.  =;f  100 

»        £Sool       „  =;ficox5^ 

=£iQ0x*9<^ 

».^..  A13  I4«.  9i%d. 
W  397196  fiurthings=^4i3Ms-ud. 

Difference  in  favour  of  (^)  i^ffrd. 


3.  Write  the  following,  at  the  same  pitch,  on  the  treble  stave. 


(l)  Calculation  for  j  years. 

Last  payment  by  (a)=£i2^-\-£ii  x  11  =;C29 
Total  sum  „     =  {£^2i + £a9)^=£H9 


W 


Total  snm  by  (^)=;f5o+So+ iio=;f240 

Difference  in  favour  of  (a)  ...    ^9.  Ass. 

Calculation  for  4  years. 


Last  payment  by  {a)=£i2k+£i\  x  iS=£zs 
Total  sum  „      ^(J:i2\-^£is)^=£^ 

Total  sum  by  (^)=;tso+8o+ 110  +  i40=;f38o 
At  the  end  of  4  years  the  total  sums  are  equal 


FEMALES. 


I. 


£101  ifi2|  ::  £100. 
10  das.  :  365  das. 


;fioox  '^ixg=;£?^S^;C4s6a  los.  An,. 

2.  ?i±if =7|  the  greater 

2l— i*=:2jtheless. 
2 

(0  7i  '  2\  or  57  :  20=ratio  of  greater  to  the  less.    In  frac- 
tional form  the  ratio  is  |j. 

Ratio  of  less  to  the  greater =20  :  57  or  (f . 

3.  185J  ells  x6ixi=2Ziiii3iL5=oyji  yds. 

2x2x4 

lyds. ;  AW*ydf.  ::jd. 
=id.  X  «W»  X  |=iJUflULa 

=;f98  i8s.  2i|d. 

4.  20  wks.    :  12  wks.    : :  1800  men 

8  oz.      :  15  OS. 
4  parts  :  3  parts. 

1800  men  X  ij  X  J^  X  t=,*V*  = 
Ans.  1518I  men  (impart  of  food  required  for  one  man). 

Grammar. 

I.  (a)  I  have  frequently  heard  people  express  a  wish  that 
Ireland  was  sunk  in  the  sea,  but  to  desire  the  destructioa  of 
what  one  cannot  mend  is  more  characteristic  of  people  in  a  ^ate 
of  despair  than  of  serious  thinking  men,  who  should  coosider 
nothinjg  too  difficult  for  a  wise  prudence  to  conquer  and  improve. 
(b)  that — conjunction  connecting  subordinate  sent  with  the 
principal. 
thai — demonstr.  adj.  quaL  land, 
2c/^iV^~distinguishmg  adj.  <}ual.  kind, 
that — (=  what)  demonstrative  pron.,  sing.,  neut,  obj.  by 

which— {=  who)  simple  reL  pron.,  plur.,  mas.,  referriog 

to  counsellors,  nom.  to  aught, 
Mo/— final  conj.  introducing  subordinate  sent.  '  it  may  U 
mastred* 
{c)  (I)  *  Soe  have  I  allso  heard  it  often  wished.'    iPrimipal 
sentence,) 

(2)  <  That  all  that  land  were  a  sea-poole.'    (SubanHnaU 

noun  sentence!^ 

(3)  '  Which  kind  of  speach  is  the  manner  of  desperat  men 

farr  driven  to  wish  the  utter  ruine  of  that  rather 
than  of  grave  counsellors.'    {Princi^  sentence,) 

(4)  'Which  ought  to  think  nothing  soe  hard.*    (Sud- 

ordinate  adjective  sentence^ 

(5)  'But  that  through  wysedom  it   may  be  mastred.* 

{Subordinate  adocrhial  sentence^ 

(6)  ('  But  that,  through  wysedom  it  may  be)  subdued.' 

(JSubordinate  odverMal  sentence,) 


^    i_  •      *. 

VM       •* 

EalannincDt 
of  Obj. 

Eirtfinnon* 

Subject 

Predicate. 

Object. 

of  Predicate. 

1st 

often 

sentence 

I 

have  heard 

it 

wished 
(compU- 
mentary 

SOC^  allso 

6th 

(But 

sentence 

that) 
it 

maybe 
subdued 

through 

wysedom 

August,  i88i.] 


THE  PRACTICAL  TEACHER. 


295 


Geography. 

1.  Su  same  question  answered  under  Geography  of  Second 
Year,  in  this  number  of  Magazine. 

2.  Tnde-winds  are  regular  winds  which  blow  within  the 
tropics,  beyond  whidi  they  are  variable.  Monsoons  are  jost 
another  name  for  the  periodical  trade-winds  blowing  in  the 
Indian  Ocean  and  South-eastern  Asia.  The  '  Trades  extend 
from  the  equator  to  the  thirtieth  parallel  N.  and  S.,  the  limit 
varying  according  to  the  sun's  declination,  and  their  action  is 
most  regular  in  the  Atlantic  and  Pacific  Oceans.  The  mon- 
soons blow  for  six  months  of  the  year  in  one  direction,  and  for 
the  other  six  in  the  opposite.  The  change  occurs  about  the 
middle  of  April  and  October,  and  is  accompanied  by  sudden 
and  violent  ^es  and  thunderstorms. 

These  winds  are  caused  by  the  cold  currents  of  air  flowing 
from  the  polar  regions  to  replace  the  warmer  air  which  is 
constantly  ascending  from  the  tropics  only,  and  finding  its  way 
among  the  upper  strata  of  the  atmosphere  back  to  the  regions  in 
which  the  cold  currents  take  their  rise. 

5.  North  of  the  Tropic  of  Cancer,  the  principal  groups  of 
islainds  in  the  Pacific  Ocean  are — the  Japan  Isles^  KuriU  Isles, 
and  AletUian  Isles,  South  of  the  Tropic  of  Cancer  and  pro- 
ceeding from  W.  to  £.,  we  find  Malaysia,  the  Ladrones,  CarO' 
line  Isles,  Marshall  Archipelago,  Sandmch  Isles,  and  the 
Galapagos  Islands  situated  on  the  ecmator  near  the  west  coast  of 
South  America.  Returning  westward  we  come  to  the  Marquesas, 
Low  ArcMpelcLgOt  Society  Islands^  CooHs  Islands,  Navigator's 
Islands,  Friendly  Islands,  Fiji  Islands,  Queen  Charlottes 
Islands,  Solomon  Isles,  New  Hebrides,  and  the  New  Zealand 
Group,  the  antipodes  of  England. 

History. 

I.  England  has  scarcely  ever  had  a  king  of  more  consummate 
ability  than  Edward  III.  He  tempered  a  firm  and'  just  admini- 
stration of  the  law  with  a  munincent  generosity  and  a  noble 
courtesy.  The  glory  of  his  foreign  wars  was  tarnished  by  the 
badness  of  his  cause,  and  overuadow^  by  the  loss  of  his 
conquests,  yet  they  contributed  most  to  the  welfare  of  our 
country  by  the  opportunities  which  they  offered  for  obtaining 
new  grants  of  liberty  in  return  for  the  means  of  prosecuting  them. 
Under  his  rule  the  hatred  which  severed  Saxon,  Norman,  and 
Briton  be|;an  to  disappear,  and  from  the  blended  races  rose  the 
true  English  nation.  Edward  offered  his  protection  to  Flemi^ 
weavers  to  settle  in  Norfolk,  and  the  liberty  to  such  immigrants 
was  confirmed  by  statute. 

After  conceding  to  Henry  V.  every  equality,  whether  personal 
or  intellectual,  which  can  win  the  adnuration  of  the  world  for  a 
career  of  martial  glory  and  successfiil  ambition,  it  remains  to  be 
recorded  that  he  was  unscrupulous  and  cruel  to  all  who  crossed 
his  path.  No  monarch  ever  occupied  the  throne  who  was  more 
the  idol  of  his  subjects,  nor  is  any  trace  to  be  found  of  popular 
dlssatis&ction  with  any  part  of  his  government  from  the  begia- 
nvDff  to  the  end  of  his  reign. 

Edward  III.  had  some  show  of  reason  for  making  war  with 
France,  but  Henry  V.  had  none  whatever.  Under  Henry  V. 
the  privileges  of  parliament  were  further  advanced  bv  the  king's 
promise  to  abstain  from  altering  the  terms  of  .laws  which  he  had 
consented  to  enact  upon  their  petition. 

2.  Although  Charles  II.  had  signed  the  Triple  Alliance  by 
which  he  bcmnd  himself  to  aid  in  curbing  the  ambition  of  the 
French  king,  yet  he  secretly  sold  the  common  cause  to  Louis 
for  the  promise  of  a  revenue  which  might  enable  him  to  govern 
withont  a  parliament,  and  a  treaty  was  secretly  signed  at  Dover 
by  which  Charles  engaged  to  make  open  profession  of  the 
Catholic  religion  and  to  assist  Louis  in  his  schemes  on  Holland 
and  Spain.  Loius,  on  the  other  hand,  promised  Charles  a  pension 
of  ^120^000  while  the  war  lasted,  and  the  aid  of  ^6,000  men  in 
case  of  an  insurrection  in  England. 

3.  The  English  Government  had  attenipted  to  tax  the  Colonic 
in  order  to  defray  part  of  the  expenses  of  protecting  them.  The 
Colonists  denied  the  right  of  the  British  Parliament,  in  which 
th^  were  not  represented,  to  tax  them,  and  claimed  the  right  of 
fqyiwffr  themselves  in  their  own  assemblies.  The  first  measure  of 
taxation  was  the  Stamp  Act^  requiring  all  1ml  documents  to 
bear  stamps.  Though  this  act  was  repoded  within  a  year,  as  the 
colonists  threatened  rebellion,  yet  Lord  North  proposed  a  tax 
upon  tea  simply  as  an  assertion  of  the  right  of  taxation.  Upon 
this  there  was  much  disturbance,  and  at  Boston  a  cargo  of  taxed 
tea  was  thrown  into  the  harbour.  Severe  measures  were  taken 
by  way  of  punishment,  and  the  breach  continued  to  widen  until 
in  1775  actual  war  began. 


Composition. 

ESSAY  ON  THE  HOUSE  OP  COMMONS. 

In  the  year  1264,  when  Henry  III.  was  held  a  prisoner,  after 
the  battle  of  Lewes,  by  Simon  de  Montfort,  writs  were  issued 
directing  the  sherifi^  in  the  king's  name  to  return  two  knights  for 
their  county  and  two  burgesses  for  every  city  and  borough  con- 
tained in  it.  This  is  always  regarded  as  the  fotmdation  of  the 
House  of  Commons,  the  greatest  deliberative  assembly  in  the 
world. 

The  House  of  Commons,  sitting  at  Westminster,  is  composed 
of  the  representatives  of  the  third  estate  of  the  realm,  the 
Commons,  chosen  according  to  law.  By  the  Reform  Acts  of 
1867-68,  the  composition  of  the  House  is  493  members  for 
England  and  Wales,  60  for  Scotland,  and  105  for  Ireland.  These 
members  are  chiefly  country  gentlemen,  members  of  the  learned 
professions,  and  successful  merchants  and  manufacturers,  who, 
either  by  their  personal  talents,  social  position,  or  wealth,  have 
been  able  to  inspire  the  electors  of  some  portion  of  the  country 
with  confidence.  No  one  has  a  seat  in  his  own  right,  and  none 
but  those  elected  have  permission  to  enter  the  chsunber,  except 
a  few  appointed  officers. 

Formerly  it  was  necessary  that  a  man  should  possess  a  certain 
amount  of  property  to  qualify  him  to  sit  in  Parliament,  but  now 
any  one  may  be  a  member  who  can  induce  a  constituency  to 
return  him,  except  an  alien,  a  clergyman  of  either  of  the  Estab- 
lished churches,  a  Roman  Catholic  priest,  and  a  few  others. 

The  House  of  Commons  possesses  the  sole  right  of  levying 
taxes  and  of  voting  money  for  the  public  service.  Commanding 
all  the  sources  of  supply,  they  can  thus  efiectually  control  the 
sovereign. 

According  to  the  theory  of  the  Constitution,  no  Member  of 
Parliament  can  resign  his  seat ;  but  a  law  now  provides  that  a 
member  who  takes  a  post  under  the  Crown  vacates  his  seat.  It 
has  therefore  become  a  custom  lor  those  wishing  to  give  up  their 
seat  to  apply  to  the  Chancellor  of  the  Exchequer  for  the  nominal 
office  of  the  Stewardship  of  the  Chiltem  Hundreds.  This  office 
accepted  one  day,  is  resigned  the  next,  and  so  the  member  is 
free. 

When  a  new  Parliament  assembles,  the  first  thine  done  by  the 
Commons  is  the  electiog  of  ^a  Speaker.  The  members  of  both 
Houses  take  an  oath  against  conspiracy,  treason,  etc.,  according 
to  the  terms  of  the  Act  of  Settlement.    There  have  lately  been 

Seat  differences  of  opinion  as  to  the  taking  of  this  oath,  and 
ere  is  a  general  inclination  to  allow  affirming  to  supplant  the 
more  solemn  method. 

Members  of  Parliament  have  many  imoortant  privil^es,  ene 
of  which  is  freedom  from  arrest  upon  civil  matters. 

It  takes  forty  members  to  form  a  working  assembly  of  the 
Commons.  The  decisive  words  in  voting  are  Ay  and  No,  and 
the  Speaker  has  merely  a  casting  vote  in  cases  of  equality. 

The  House  adjourns  from  day  to  day,  stands  prorogued  from 
one  session  to  another,  and  is  dissolved  to  make  way  for  a  new 
Parltament 

Euclid. 

1.  Prop.  4,  Bk.  II. 

2.  Prop.  II,  Bk.  II. 

3.  Let  the  diagonals  AB,  CD  cut  one  another  at  richt  angles 
in  the  point  E.    Then  because  the  angles  at  E  are  right  angles, 

by  the  47th  Prop.,  Bk.  I., 
the  square  on  AC  is  equal 
to  the  squares  on  AE,  EC, 
and  the  square  on  BD  is 
equal  to  the  squares  on 
BE,  ED.  Therefore  the 
squares  on  AC  and  BD 
are  equal  to  the  squares 
on  AE,  EC,  BE,  and  ED. 
In  the  same  way  it  may 
be  shown  that  the  squares  on  AD  and  BC  are  equal  to  the  same 
foursquares,  and  therefore  the  squares  on  the  one  pair  of  oppo- 
site sides  are  equal  to  the  squares  on  the  other  pair. — Q.E.D. 


Algebra. 


I. 


Let  -  represent  the  firactiont 

y 

thenl±i=i,and-^^ 
y  y  +  2 

or     x+z=y  II     2Jr=y+2, 


:==*. 


by  substituting  x^  3  for  7  in  2nd. 

2jc=a;+3+2 

and  90  y^>i 

.'.  thefraction=f.    Ans. 
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2. 


W    (0 

(2) 


.*.  jr-tf=G.C.M. 


(jT-fl)  (3J:-2fl)     (^-tf)  (3^-2a)  (2j:-3a) 

2Jr-Sa         _       (2j:-5<i)  (3Jr-2tf) 
[X  -  a)  (2jr  -  3a)      (X  -  a)  (2x  -  3a)  (3^:  -  2a) 
(igy  -  iQgjr  +  6g')  -  (6jc^  -  iQax  +  loa*) 

(x-a)(2jr-3a)(3*-2fl) 


(x-a)(2A-3fl)(Sr-2fl) 
^('+*>  Ans. 


(2x-3a)(3j:-2a) 

3.  (i.)  (i)  23jr- 21^=16  or  276ur-252>=i92 
(2)  24Jc-22>'=i4^  or  276jr-2S3y=i6i 
(2)=i2j:-ii^=  7/ 

by  subtraction    y—  31 
and  by  substitution    x=  29. 

=v 


or 


Ans. 


(2.) 


2^  ^2a?-5_ 


af-4     »-3 
L.C.M.  of  denrs. = (a?  -  4)  (a?  -  3)3 

.'.  6j?^-i8a?  +  6a^-39a?+6o=2S«*-i7S«+300 
arruiging  tenns  6jc*+6aj*-25«*+i75«- i8a?-39a?=300-6o 
collecting  13a?* -  i i&p=  -  240 

^_II&g.,.y, 3481 -3120 

13  ^^'  169 


dividing  by  13 
completing  the  square 


a?-«  =  ±]5        =ftt 
/.  a* =6,  or  3rV-    Ans. 

Mensuration. 

Total  area  of  court  =  79  ft.  x  39  ft.  =3081  •  sq.  ft. 
area  of  basin  =  14'  x  7854     =153  •9384  sq.  ft. 
„      plots  =4(20-5  x8-5)=697- 

850-9384 

area  to  be  paved  =  2230x616 
=  £(i  19s.  4'54d.    Ans. 


Music. 
*5=fc "^ 


i 


ijo: 


-^ 


-jj-l^g^^ 


1.^^^^^:=^:^ 


2. 


* 


I 


l^^l^^ 


Minor  3rd         Duninuhed  4th     Augmented  5th     Augmentqd  6th 


i'-B^^^ 


^ 


*. H 


^=5=^ 


*     •» 


^ii*^ 


I 
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Arithmetic. 

MALES. 
Three  hours  ailawedfor  this  Paper, 

Candidates  are  not  permitted  to  answer  more  than  one  question 

i»  each  section. 
The  solution  must  be  given  at  such  length  as  to  be  intelligible  to 

the  examiner,  otherwise  the  answer  will  be  considered  of 

no  value. 

Section  I. 

Show  that  4936  cannot  be  subtracted  243,096,525  timoal  rom 
», '99,923*  134,424. 


Write  out  square  measure. 
Express  in  words  500,007,059,095. 

[These  form  one  question.] 

StCTION  II. 

1.  73  bullocks  are  bought  for  £6  los.  apiece  ;  they  are  kept 
for  7  months  at  a  cost  of  £25  I  Is.  6d.  per  month,  and  are  then 
sold  for  £6$%  7s.  lod. :  find  the  eain  on  each  bullock. 

2.  There  are  100  links  in  a  chain«  which  is  22  yards  loDg : 
how  many  square  links  will  there  be  in  a  field  which  contains 
3i  acres  ? 

Section  III. 

1.  Compare  the  fractions  if,  ffi  HUi  lit  H,  <^  ^^  ^ 
product  of  the  sum  and  difference  of  the  greatest  and  least  of 
them. 

2.  What  number  multiplied  by  zik  will  be  less  by  5H  tban 
the  sum  of  3{  and  $W  ? 

Section  IV. 

1.  Reduce  f  of  4}  of  ;f  i  is.  8d.  to  the  decimal  of  f  i  71.  id. 

2.  A  man  possesses  765  of  an  estate ;  he  sells  '19  of  his  share 
for>^6i2 :  find  the  value  of  the  whole  estate. 

Section  V. 

Write  out  clearly  and  concisely  the  rules  for — 
(a)  finding  mentally  the  value  of  dozens  of  articles  at  a 
given  price  per  article, 

(Ji)  division  of  fractions, 

(0  the  pointing  in  the  extraction  of  a  cube  root,  when  the 
number  is  partly  decimal. 

[These  form  one  question.] 

Section  VI. 

1.  Fmd  (by  Practice)  the  value  of  13  tons  1344  Ihs.,  at  ;f  39 
los.  6d.  per  ton. 

2.  Make  out  the  following  bill  (deducting  5  per  cent,  for 
ready  money) — 

307  dozens  of  buttons  at  2^.  per  dozen. 
57  pieces  of  tape  at  3  for  2^. 
180  reels  of  cotton  at  9id,  per  fcore. 
89  yards  of  ribbon  at  3}-J.  per  yard. 
71  yards  of  cloth  at  is.  i^  per  yard. 

Section  VII. 

1.  How  manv  hours  a  day  must  16  Englishmen  and  72 
Frenchmen  work  for  34  days  to  do  a  piece  of  work  that  24 
Englishmen  and  12  Frenchmen  can  do  in  95  days  of  6  hours 
each,  if  5  Englishmen  can  do  as  much  in  a  day  as  6  Frenchmen  ? 

2.  Find  the  saving  in  carpeting  a  room  18  feet  long  and  15 
feet  wide,  if,  instead  of  carpeting  the  whole  floor,  a  width  of  3 
feet  from  each  wall  is  stained.  The  carpet,  18  inches  wide,  costj 
3s.  9d.  per  yud,  and  staining  costs  4d.  per  square  foot 

Section  VIII. 

1.  If  a  cube  containing  31*255875  cubic  feet  can  be  enctlj 
contained  in  a  cubical  box  whose  outer  edge  is  i\  Jtids,  find 
the  thickness  of  a  side  of  the  box. 

2.  The  gross  profits  of  a  railway  are  ^'450,000,  and  the  wore- 
ing  expenses  are  '45  of  the  gross  profits :  nnd  the  capital  of  the 
radway  if  an  aimttal  dividend  of  3f  is  paid. 

Section  IX. 

1 .  Goods  are  bought  for  £2So,  and  one-quarter  of  them  ve 
sold  at  a  profit  of  15  per  cent. :  at  what  profit  per  cent  mnsl  t» 
remainder  be  sold  to  obtain  a  profit  of  20  per  cent  00  the 
whole  ?  . 

2.  If  the  price  of  land  falls  30  per  cent.,  so  that  'iS  of » 
estate  becomes  worth  ;f  1400,  find  the  original  value  of  the 
whole  estate. 

Section  X. 

I.  What  sum  of  money  at  5 AV  P«r  cent,  per  annum  sim^ 
interest  will  produce  in  15  years  the  same  amount  of  mteies 
that  ;^5oo  will  produce  in  3  years  at  5  per  cent  per  annual 
compound  interest  ? 

a.  If  I  transfer  ;f  1000  from  3  per  cent  stock  at  ?*toa4 
per  cent  stock,  and  gain  £l  5s.  in  income,  find  the  price  of  tne 
latter  stock. 
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ANSWERS,— SCHOLARSHIP  EXAMINATION. 

Section  I. 

We  most  first  mnltiply  243,096,525  by  4936 

243096525 
4936 

1458579150 
729289575 

2187868725 

972386100 

1,199^924,447,400 

Now  this  number  is  greater  than  i»  199,923, 134,424. 

Hence  the  result  follows. 

It  might,  of  course,  have  been  proved  by  dividing  this  last 
nnmber  by  4936,  and  thns  obtaining  a  result  which  is  less  than 
243.096,525. 

500^007,059.095  is  equivalent  to  five  hundred  thousand  and 
seven  million,  fif^-nine  thoosand  and  ninety- five. 

Square  measure  will  be  found  in  any  table-book. 


Section  II. 

z.  73  bollocks  at  £^  los.         ...     = 

7  months'  keep  at  ;^25  lis.  6d.  = 

Total  cost  ...     = 

Selling  price       ...     =s 


jf     s.    d. 

474  10    o 
179    o    6 

653  10    6 
658    7  10 


4  17    4 
014 


Gain  on  73   •••        •••        **•     ~ 

Gain  on  i      ...        ...        ...     ^ 

Answer  is.  4d.  (a.  c.) 
2.  This  may  be  done  by  ordinary  formula  for  an  acre  in  links, 
or  thus — 

100  links       =  22yard^ 
10,000  sq.  links =484  sq.  yards. 

slzl  poles = 16  poles. 
121 

4 
.'.   ioo,ooosq.  links  =160  poles. 

=  I  acre. 

.'.  35Q|00Osq.  links  =s3i  acres. 

Section  III. 

I.  Bring  all  these  fractions  to  a  common  denominator,  2850. 
They  become — 

14M      IIU      lUX      1114      nil 

aBBof      TsJlif      TBTof      TfTo.      TfTo 

Thus  the  fractions  ranged  in  order,  the  least  being  first,  run — 

iTi      TsTttf      "ift      TS»      TS 

The  product  of  the  sum  and  difference  of  the  greatest  and 
least — 

=(«H+«H)(»H-W») 
=    ««x    ^h 
=  H»   x^v 


3. 


I. 


3i  +Stt=8  '-^=9^' 
9A  -  SH =4  3-^  =4« 


Section  IV. 

;fllS.8d.=;^l    If*.    ^£tj^=jCi^ 

£1  7».  ld.=j(fi  7A«.=;fi^=;fi« 


<of4iofH_ 


5 


JL 


5 

12 

=*f=}«=i'44. 


2.  'i$=by  the  ordinary  rule  for  evalnition  of  such  things,  \% 

.'.  i  of  765  of  an  estate  is  worth /6 1 2. 

•153         >i  >i  ?6i2. 

•001         „         „  £a. 

.'.  The  estate  is  worth  ;f  400a 


Section  V. 

(tf)  Price  of  one  dozen  articles.  Q>nvert  price  of  one  article 
into  pennies.  The  price  of  one  dozen  is  as  many  shillings  as 
there  are  pennies. 

(b)  To  divide  one  fraction  by  another.  Multiply  the  numeia> 
tor  of  the  first  fraction  by  the  denominator  of  the  second,  and 
divide  the  result  by  the  product  of  the  numerator  of  the  second 
fraction  multiplied  by  the  denominator  of  the  first  fraction. 

{c)  Point  the  integral  and  decimal  parts  separately.  For  the 
integral,  count  the  places  from  the  units  backwara,  and  put 
dots  on  the  ist,  4th,  7ch,  etc.,  figures.  For  the  decimal,  count 
the  places  in  the  opposite  way,  and  put  dots  on  the  3rd,  6th,  etc. 


I. 


Section  VI. 

13  tons,  1344  lbs. 
=  13  tons,  12  cwt. 

£    8.    d. 
10  cwt  =}    39  10    6x 

10 

3 

398    9 
118  It 

0 
6 

2CWt.  =  i 


19   15 

3  »9 


3 
of 


;f540  T4  9l 


2. 


307  doz.  buttons  @>  2^6. 
57  pieces  tape  (§f  3  for  2}d. 
9  score  cotion  @  9M. 
89  yards  ribbon  (^  3fd.     .. 
71  yards  cloth  @  I34d.     .. 


5%  cash  discount ... 


3 
o 

o 

I 

3 


s.   d. 

3  "i 
3  "4 
7    1} 


7 
18 


91 

4f 


£9 
o 


I 
9 


k 


£S  12    2j 


Section  VII. 

1.  5  Englishmen  are  equivalent  to  6  Frenchmen, 

.'.  24  Englishmen  + 12  Frenchmen  are  equivalent 
to  (24+10)  Englishmen,  ie.,  34  Englishmen  ; 
16  English +72  French=(i6+6o)  Eng.  =76  Eng. 
34  men  do  the  work  in  95  x  6  hours ; 
I  man       „        „        34  x  95  x  6  hours ; 

.-.  76  men       „        „        21ii^Ji^  hour?. 

70 

But  they  take  34  days, 

.*.  they  work  15A-=liL  =7j  hours  per  day. 
76         4 

2.  We  will  first  find  cost  of  carpeting. 

Since  the  room  is  18  x  15  feet,  and  carpet  18  in.  broad, 
Evidently  12  x  15,  or  180  feet  are  required ; 
60  yards  at  3s.  9d.  =;£'il  5s. 
A  width  of  3  feet  from  each  wall  is  stained.     The  carpeted  por- 
tion therefore  measures  (18  -  6]  (15  -  6)  or  12  x  9. 

4 

.*.  ^ — - —  =  72  feet  arc  required. 

2\.  yards  at  3s.  9J.  =  £4.  10?. 
Also  there  is  (18  x  15  -  12  x  9)  square  feet 
to  stain,  ie.,  9  (30-  12) 

«>.,  9x  18; 
9  X  iS  feet  at  4d.  =54$.  ^  £2  14s. 
Therefore  total  cost »  £j  45. 
Saving  effected  is  £4.  is. 

Section  VIII. 

I.  We  proceed  to  find  the  cube  root  of  31  '255875  in  order  to 
find  the  edge  of  the  cube. 
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3*-2SS87j/3i5 
^7  V 


91 1  2700 

91 

4«S5 
2791 

2791 

I 

146487s 

935  1  288300 

1464875 

2929751 

Now  the  cabe  whose  edge  is  3*15  feet  is  contained  in  »  box 
whose  edge  is  375  feet 

.*.   *6  a  twice  the  thickness  of  the  box  ; 

.'.   *3  feet  s>  thickness  of  box 
BK  3*6  inches. 

2.  -45  being  paid  in  working  expenses, 

'55  is  IcJt  to  be  diyided  in  profits. 

This  gives  a  dividend  of  3]. 
.*.  V  xyfy  of  the  capitals- '55  x;f 450,000; 

30^000 
.-.  the  capital  =  ^5  ^.4  ^  £^^^^000 

e  ;f  66,000,000 


I. 


Section  IX. 
One-qnarter  realizes  15% ; 


/.  thUqnarterselUforiyx^«;£575 

/^      4  o 

Selling  price  of  the  whole,  so  as  to  gain  20  per  cent  is 

;i'H*x35o    -f3a> 
.'.  the  remaining  three-quarters  must  sell  for 

;6(300-H*)«.^..;f^* 
£^\^  worth  of  goods  seUs  for  £^ii^ ; 


•  » 


•  t 


»9 


xioo 


2x750 

Therefore  the  remaining  goods  most  sell  at  a  profit  of  21}  p.  c 
To  verify  this  resalt,  observe  that  }  x  2if +  ^  x  15=20,  as  it 
shonld  do.    The  sum  might  have  been  worked  by  this  last 
method,  bnt  perhaps  the  formula  assumed  is  not  obvious  to  all. 

4 
3.  Original  value   of  estate   evidently    is  100    100     .^^ 

=  *H^=;f  13.333  6s.  8d.  ^ 

Section  X. 

I.  The  amount  of;£'5oo  in  3  years  at  5  p.  c.  compound  in- 
terest is  easily  seen  to  be  ;^5oo  (ro5)*=^5oo  (1*157625) 

=;f578-  8125 
20 


S  16*250 
12 


D3- 
Hence  the  amount  b  ;£'578  i6s.  3d. 
We  shall  find  it  more  convenient  to  use  the  decimal  form. 
;f  100  at  rate  named,  in  15  years  becomes  ;f^i 

.*.  ;f  2861  is  produced  by  ;£'i6oo. 
;f578-8i25-imxr578-8i25)j 

As  2861  is  a  prime,  this  is  incapable  of  simplification. 
Its  value  is  ;f323  13s.  iiiU{<J. 

2.  Income  from  ;f  1000  in  3  p.  c.  is  £10,    They  sell  at  ;f  920, 
and  the  income  is  now  ^31  5s. 

;^20  produces  £z^\ 

184 

^-?  X  16  produces  ;f 4 

25 

..  the  stock  is  at  't|*;  ^'.,  ;f  "7l|. 


Eadid,  Algebra^  and  MensnratioiL 

MALES. 

Thru  hours  allowed  for  this  paper. 

Candidates  in  Scotland  may  answer  two  questions  out  of 
Section  IV.  if  they  cnpit  Section  IX.  With  this  exception  Can- 
didates are  not  permitted  to  answer  more  than  one  question  in 
each  section.     (Maries  axe  given  for  portions  of  questions.) 

Euclid. 

N.B.— Capital  letteis,  not  numbers,  must  be  used  in  the 
diagrams. 

The  only  signs  allowed  ate  +  and  =.  The  square  on  AB 
may  be  written  'sq.  on  AB/  and  the  rectangle  contained  by 
AB  and  CD, '  rect.  AB,  CD.'  Other  abbreviations  (if  employed) 
must  not  be  ambiguoos. 

Section  I. 

Complete  the  following  definitions : — 

'  A  diameter  of  a  circle  is  a  straight  line  terminated  by  the 
circumference.' 

'  A  square  is  a  fij;ure  which  has  all  its  sides  equal.' 

State  the  exceptions  Id  the  following  rule :  it  in  two  triangles 
three  of  their  parts,  i./.»  of  their  three  angles  and  three  sides,  be 
equal,  each  to  each,  the  other  three  parts  will  also  be  equal,  each 
to  each. 

Write  out  the  axiom  concerning  parallel  straight  lines. 

(These  fonn  one  question.) 

SEcnON  IL 

1.  The  angles  at  the  base  of  an  isosceles  triangle  are  equal  to 
each  other. 

2.  To  bisect  a  given  rectilineal  angle. 

The  three  lines  which  bisect  the  angles  of  an  equilateral 
triangle  meet  in  a  point.. 

3.  If  a  straight  line,  falling  on  two  other  straight  lines,  make 
the  alternate  angles  equal  to  one  another,  these  two  straight  lines 
will  be  parallel. 

A  line,  drawn  through  the  vertex  of  an  isosceles  triangle 
parallel  to  its  base,  will  make  equal  angles  with  the  two  rides 
of  the  triangle. 

Section  III. 

1.  To  describe  a  parallelogram  equal  to  a  given  square  and 
having  one  of  its  angles  equal  to  half  a  right  angle. 

2.  To  describe  a  square  upon  a  given  stxai^t  line. 

If  the  square  be  described  upon  the  semi-diameter  of  another 
square,  compare  the  areas  of  the  two  squares. 

3.  If  a  straight  line  be  divided  into  any  two  parts,  the  square 
on  the  whole  line  is  equal  to  the  squares  on  the  two  partly 
together  with  twice  the  rectangle  contained  by  those  parts. 

Section  IV. 

1.  If  a  straight  line  be  divided  into  two  equal  and  also  into 
two  unequal  parts,  the  squares  on  the  two  unequal  parts  are 
together  double  of  the  square  on  half  the  line,  and  of  the  square 
on  the  line  between  the  points  of  section. 

2.  The  angle  in  that  s^iment  of  a  circle  which  is  less  than  a 
semicircle  is  greater  than  a  right  angle. 

If  the  angle  in  a  segment  ofa  circle  be  doable  of  the  angle  in 
the  other  segment,  compare  the  arcs. 

3.  Two  circles  have  the  same  centre ;  show  that  if  a  chord  of 
the  outer  circle  touch  the  inner  circle  all  chords  that  are  equal 
to  it  will  touch  the  same  circle. 

Algebra. 

Section  V. 

Multiply  i-*"4-4:*-Jr«byi+j:». 

Divide  ;r^  +  l**  +  Vf*  +  fl^  +  A  by  Jr«  +  |;e  +  i 

Find  the  value  oi  sjlT^  +  V  ^"^  +  V"^^  when  a  = 

5.  ^  «  25.  ^ 

(These  form  one  question.) 

Section  VI. 

1.  Find  theG.C.M.  of  **+  7jc'  +  6;r« -  324r - 32  and  Jt*  + 
9^:  +  20. 

2.  Find  the  L.C.M.  ofjk-->»,  jc«  +  a-/ - 2^  and  jk*  +3^ 

+  2X«. 

3.  What  is  the  condition  that  jt'  +  /x  +  ^  may  be  divided  by 
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Section  VII. 


Solve  the  equations — 

(1)  16-4J:  +  Sj:  =  5x  + 

(2)  ar-4y  =  5 


14. 


or 


+  5 


1 


(3)  sj^  +  i6x  +  7*»3Jf-S 

(These  form  one  question.) 

Section  VIII. 

(a)  The  breadth  of  an  oblong  space  is  fouz  yards  less  than  its 
length ;  the  area  of  the  space  is  252  square  yards ;  find  the 
length  of  its  sides. 

{b)  A  regiment  has  sufficient  food  for  m  days;  but  if  it  were 
reinforced  by/  men,  would  have  food  enough  for  n  dajs  only* 
find  the  number  of  men  in  the  regiment. 

(These  form  one  question ) 

Mensuration. 
Section  IX. 

I .  A  triangular  space  whose  sides  are  in  the  ratio,  5:5:6 
contains  588  square  yards,  find  the  length  of  its  sides. 

3«  A  cottage  which  stands  on  a  square  plot  of  729  feet,  con- 
tains four  rooms  of  equal  size  on  the  ground  floor,  and  is  divided 
into  two  equal  parts  by  a  passage  four  feet  wide,  having  two 
rooms  on  each  side ;  allowing  one  foot  for  the  thidcness  of  each 
wallf  find  the  area  of  each  of  the  four  rooms. 


ANSWERS.-^SCHOLARSHIP  EXAMINATION. 

Euclid. 

KALIS. 

Section  L 

A  diameter  of  a  circle  is  a  straight  line  passing  through  the 
centre,  and  terminated  both  ways  bv  the  circumference. 

A  square  is  a  four-sided  figure  which  has  all  its  sides  equal, 
and  one  angle  a  right-anffle. 

(Euclid's  defimtion  is  that  all  the  angles  are  right-angles. 
There  are  objections  to  this.  Of  course  all  the  angles  of  a 
square  are  n^ht-angleS|  but  to  state  to  as  an  axiom  is  to 
assume  what  is  capable  of  proof;  see  Euc  I.  46,  firom  the 
^AzAiwehave.  This  violates  the  logical  laws  of  definition.) 
This  rule  is  true — 
(i)  All  sides  equal. 

(2)  Two  sides  and  included  angle. 

(3)  Two  angles  and  a  corresponding  side. 

(4)  Two  sides  and  any  other  angle,  provided  a  limitation 
be  imposed  similar  to  that  in  VI.  7  (namely,  that  thb 
angle  be  svmmetricallv  placed,  and  thiat  the  remaining 
corresponaing  pairs  of  angles  should  each  be  either  both 
not  less,  or  both  less  than,  a  right  angle,  or  one  of  them 
equal  to  a  right  angle). 

The  rule  is  not  necessarily  true — 
(i)  All  angles  equal 

(2)  When  in  the  fourth  case  of  the  preceding  the  limitation 
of  VI.  7  is  not  imposed. 

(3)  When  parts  toot  symmetrically  placed  are  equated  under 
the  conditions  of  the  preceding.  For  instance,  if  in 
ABC  and  DEF  AB=DF,  and  ABC=DEF,  and  ABC:r 
DFE,  the  equality  of  the  remainder  does  not  necessarily 
follow.    Nevertheless  it  may  haroen. 

The  twdfth  axiom  is  the  one  which  reters  to  parallel  straight 
Itnea. 

Section  II. 

[References  which  are  sometimes,  for  the  sake  of  brevity, 
omitted  here^  should  always  be  inserted  in  the  actual  examina- 
tion.] 

1.  Euc  I.  5. 

2.  Euc.  I.  9. 

Let  ABC  be  the  equilateral  triangle,  and  let  BDF,  CDG  bisect 
respectivdy  the  angles  at  B  and  C,  meeting  the  opposite  sides 
in  F  and  u.    These  lines  must  intersect    (Ax.  I2.),    Join  AD. 
Then,  as  it  is  proved  in  Euc.  I.  10, 

AG  IS  one  half  of  ABl  and  AB  and  AC 
AF  is  one  half  of  AC  j       are  equaL 
.'.  AG  is  equal  to  AF. 

Also  we'have  by  the  same  proof  AGD  a  right  anele  and  equal 
toAFD.  '  f  Hi        K  ^ 


Hence,  by  Euc  I.  47 — 

Sq.  on  AD = sum  of  sqs.  on  AG  and  GD 
=sum  of  sqs.  on  AF  and  FD 
But  sq.  on  AG=sq.  on  AF 
Hence  sq.  on  GD=sq.  on  FD 
Hence  GD=FD. 
Hence  in  the  triangles  AGD,  FAD,  we  have  the  three  sides 

equal,  each  to  each. 
.'.  the  angle  FAD = DAG. 
This  proves  the  proposition. 

LEuc  I.  27. 
t  ABC  be  the  isosceles  triangle  of  which  A  is  the  vertex, 
and  let  EAF  be  the  parallel  to  BCf  drawn  through  the  vertex  A« 
E  being  on  the  same  side  of  AC  as  is  B. 

Then  we  have  at  once  by  Euc.  I.  29  that  the  angle  EAB= 
ABC=BCA=CAF,  since  the  triangle  is  isosceles. 

Section  III. 

1.  Euc.  1. 45,  half  a  right  angle  being  obtained  from  a  right 
angle  by  Euc  I.  9. 

2.  Euc.  1. 46. 

If  a  be  a  side  of  the  original  square,  by  Euc.  I.  47. 
Square  on  diameters  sam  ot  squares  on  two  sides  =c  2a'. 

Therefore  square  or  semi-diameter = — =—  =}  (area  of  origi- 
nal square). 

Or  thus,  without  any  algebraical  notation  : — 

Let  ABCD  be  the  square,  and  let  AC  and  BD  meet  in  E. 
Draw  AF  parallel  to  BD  and  DF  parallel  to  AC. 

Then  we  have  AB=BC. 

.-.  BAC=:ACBrrCAD. 

Now  in  the  triangles  BAE»  DAE;  BA= AD,  AE  is  common 
andBAE=DAE, 

..  the  angle  AED=the  angle  AEB=rt.  angle  and  BE=ED. 

Now  EAD  is  half  a  right  angle  and  AED  is  a  right  angle. 

.*.  EDA  is  half  a  right  aogle  (Euc.  I.  32)  .'.  AE=ED. 

But  AEDF  is  a  ranUldogram, 

.*.  since  AE=ED,  it  has  all  its  sides  equal  (Euc.  I.  34), 

and  EAD  is  a  right  angle. 

.'.  AEDF  is  by  definition  the  square  on  ED. 

Also  this  square  (1.  34)=:2AAED=  aABE+ aAEDs  A 
ABD=|  area  ABCD. 

3.  Euc.  II.  4. 

Section  IV. 

1.  Euc.  II.  9. 

2.  Euc  III.  31. 

The  angle  in  one  segment  is  double  the  angle  in  the  other,  .'. 
by  Euc.  VI.  33  the  arc  of  the  second  segment  is  double  that  of 
the  first. 

3.  In  a  circle  equal  chords  are  equidistant  from  the  centre. 
Suppose  then  there  are  two  equal  chords  of  the  outer  circle,  one 
of  which  touches  the  inner  concentric  circle.  The  distance  of 
the  first  chord  from  the  centre  is  the  radius  of  the  inner  circle  ; 
this,  therefore,  is  the  distance  of  the  second  chord,  therefore  the 
second  chord  touches  the  inner  circle. 

Section  V, 


ri-jc*+j:*-jr«)  (i+JK-') 
=  {l-jr«+JK*(l-^)}(l4-:r^ 
=  {l-xn  (l+;t«)  (i+jr») 


By  successive  applications  of  the  rule  that  (a  +  ^)  (a-^)  is 


i«-^. 


Ans.    jc'+lw+l. 
V^  +  »\/«"^  +  6  V«'^  

^ahslb^ah^^^ao.    For  |3^^_,^— p^.^^j 

=  5^25  \/2r+5^25'+V5x25 
«25«+i2S  +  5 
—  625  +  125  +  5 

=-755. 


r 
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Skction  VL 

-  2x  -  i4Jr*  -  32jr 
-2j:*"l8j:*~4CXr 

4*"+  «Jr-  3ai 
4£^+3dar+_fo 

-2»jr-llg 

*+4 
x+4\  j:*+9j:+20  (jr+S 

Ans.  G.C.M.  is  jr+4. 

/.  L.C.M.  u  (x+2r)  (x->)  (x+^) 
f,^.,  X*  +  %3^y  -  x|^  -  2/* 
3.  If  x^+Zx^*^  be  divisible  bjx-r,  it  most  haTe  another 
factor  of  the  form  x-k-s 

.*.  x»+/x+y=»(x-r)(x+j) 
This  eqaation  is  true  for  all  Talues  of  x.     Pat  x  s  r 

f^\rp^q^{r-r)  (r+j) 

This,  then,  is  the  condition  that  x^+/ir+^  should  be  divisible 
by  X  -  r. 

Section  VII. 

1.  i6-4x+8ra  14+5X 

.*.   16-14  «=5x+4x-8x 
/.  2  =  x. 

2.  8x-— 4y=s5 

9x  s  2/  +  10  (multiplying  the  second 

given  eqaation  by  a) 
9x  —  2^^ »  10 

.*.     18X 4^  a  20 

But     8x  — 4;^=  5 
.*.  subtracting  lor  »  15 ;  x  «  ).    Substituting  this  in  the  first 
equation,i2— 4;^»5;  4^^:^  12  — 5  =  7;  ^^f. 

3.  v;;?TiSr+7==3x  — s 

^  -  ■  ■  * 

/.  V-*"  +i6x  =  3x-i2  (square  both  sides) 

x^  +  i6x  =  9x*  —  72x  + 144 
/.  8x»— 88x+i44«.o 
x«  — 11X+  i8=-o 
(x— 9)(x-2)«o 
X  Gs  9  or  2 

Section  VIII. 

(a)      Let  X  be  breadth^  then  x+4  is  length  of  space. 

.'.  X  (x+4)  is  area 
.'.  x(x+4)=  252 
.*.  x2+4xaa252 
x3+4x+4»256 
x+2s±i6 
:.x  a  14,  for  the  minus  value  is  of  course  inadmissible 
.'.   Dimensions  are  I4  and  18. 
(fi)  Let  X  be  the  number  of  men. 

Food  lasts  X  men  m  days. 
.'.  it  would  last  i  man  mx  days. 
But  a^so  we  are  told  it  would  last  x+/  men  n  days 
.'.  it  would  last  I  man  n  (x+^)  days 
.'.  mxssL  n  (x+/) 
.*.   (jn  —  n)x^=snp 

m  —  n 

Mensuration. 

Section  IX. 

I.  Suppose  the  sides  to  be  5x,  5x,  6x. 

Then  s,  semi-perimeter =8x 
s  —  asn3x 
J  — ^=3x 
s  —  C  s=2X 


Area«  'sj s,{j  —  a)  (j—b)  (x— r) 


x*  V»  .  3*  .  2 

•«*  •  4  •  3  =  588  sq.  yards. 


I2x'»c88;  x^ss49j   x^y,  the  minus  value  being 
issible 

.'.  the  sides  are  35,  3$,  4*- 
2.  The  square  plot  has  sides  of  27  feet  (1.^.,  V?^)* 
Consider  a  section  parallel  to  the  passage.    We  have  two 
outside  wallst  and  one  mtenial  wall.    Total,  3  feet. 

.'.  Each  room  measures  ^^^s  12  feet  in  this  directioa. 

4 
Consider  a  section  perpendicular  to  passage.    We  have  two 

outside  wmllsy  and,  because  of  the  passage,  two  mtenal  walls. 
Total,  4  feet. 

Hence  each  room  this  way  measures    /  ""^=  1 1|  feet 
.-    The  area  of  each  of  four  rooms  isV^i2=i3^sq-  ^^ 


TAii£rnftgfta- 

French. 

I.  Translate  into  English  t — 
Mon  malheuxeux  frere  n'avait  pas  besoin  de  cet  ordre :  des 
le  premier  moment,  il  s'etait  dit  qu  il  n'avait  plus  qu*an  deroii : 
retrouver  sa  soeur  et  son  amie,  ddt-il,  pour  accomplir  son 
entreprise,  affronter  mille  morts.  II  eCit  voulu  senlemem 
emporter  avec  lui  comme  un  gage  de  suoc^,  comme  one 
consecration  divine,  la  b^n^iction  de  son  pto  ;  et  loin  de  ^ 
c'^tait  sous  le  poids  de  Tanatheme  qu'il  devait  quitter  ranteorde 
ses  jouis,  et  courir  le  monde  2l  la  recherche  de  sa  sceor  cherie. 
Ce  dernier  coup  du  sort  lui  fut  le  plus  cruel ;  mais,  si  tout 
d'abord  il  s'^tait  senti  ^cras^  sous  ce  comble  d'infoitmie 
imm^rit^  il  finit  par  puiser  dans  Thorreur  m£me  de  sa  sitnation 
une  ^neigie  sauvage  et  surhumaine.  D^sonnais  il  etait  pret  i 
tout 

2.  Parse  folly  il  s'^Uit  dit,  dfit-il,    cherie,  fut,    eCLt  voolu, 
puiser,  surhumaine. 

3.  (a)  Give  the  feminines  of  grand,  nenf,  majeur,  acteor, 

epais,  sec,  frais. 
{b)  Give  the  imperative  mood  of  the  vab  s'habiller. 
{c)  'Not'  is  generally  translated  by  ne^pas  and  w— 

point ;  in  what  case  should  pas   and  point  be 

omitted  ? 

4.  Translate  into  French  : — 

(a)  Are  you  a  Frenchman  or  a  German  ? 

{b)  I  could  not  tell  it  you. 

(r)  All  that  yon  say  is  true. 

(<0  How  long  have  you  been  learning  French? 

(«)   It  is  just  five  minutes  to  ten. 

(/)  They  told  me  that  you  were  thirsty. 

{g)  Why  do  you  not  think  of  what  you  are  doing? 

5.  Translate  into  French  : — 

My  unhappy  sister  said  to  herself  that  she  ought  to  discorer 
her  brother ;  smd  would  have  wished  to  take  with  her  her 
mother's  blessing.  But,  as  she  could  not  obtain  the  blessiogi 
she  must  traverse  the  world  without  hope,  and  the  actoal 
sorrow  gave  such  superhuman  energy,  that  from  that  moment 
she  was  prepared  for  anything. 

1 .  My  unhappv  brother  had  no  need  of  this  command :  from  the 
first  moment  he  had  said  to  himself  that  he  no  longer  had  but 
one  duty  to  fulfil :  to  find  his  sister  and  friend,  to  accomplish 
his  task,  it  would  be  necessary  to  face  (brave)  a  thousand  doths. 
He  had  desired  to  take  away  with  him  as  a  token  of  success,  as 
a  divine  command  (consecration) ^  his  father's  blessing;  tmt 
far  from  that,  it  was  under  the  burden  of  the  curse  that  he  was 
to  leave  his  frither  and  traverse  the  world  in  search  of  his  beloved 
sister.  This  last  blow  (of  fiOe)  was  (to  him)  the  most  cruel  (of 
all) ;  but  if  at  the  onset  he  had  felt  himself  crushed  under  this 
accumulation  of  undeserved  misfortune,  he  at  last  drew  from  the 
very  horror  of  his  condition  a  wild  and  superhuman  courage. 
Thenceforth  he  was  ready  for  anything. 

2.  Ils^Hait  dit — ^3rd  sing.,  pluperfect  indicative  of  1^  dirt, 
DiU  il'^^td  aDg,9  perfect  subjective  of  devoir, 
cA/rie^vttM  adjective,  sine.,  fem. 

/f<i— pronoun,  dative  case  of  «7,  governed  by  crtut, 
fut — 3rd  sing.,  past  defin.  o^itre, 
eAt  voulu— ycd.  sing.,  3rd  conditional  of  vouloir. 
puiser — ^infinitive  mood  (1st  conjugation). 
surhumaine— oA],  fem.  sing,  ofsurkumain, 

3.  ia)  Grande^  neuve,  majeures  actrice,  ^paisse,  s&che,  fraiche. 
{b)  Habille-toi. 


Qu'il  s'habille. 


Habulons-nooa. 

Habillez-votts. 

Qu'ils  s'habiUent. 
(r)  Mostly  after  the   verbs  cesser,  oser,   pouvoir,  savoir 
(meaning  pouvoir),  and  savoir  (to  know)  if  followed  by  si  (i( 
whether). 
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4.  (a)  Etes-Yous  fraii9ab  ou  aUemand  ? 

{h)  Je  ne  poarrais  (poavtis)  vons  le  dixe. 
lO  Toat  ce  que  tous  dites  est  yni. 

\d)  Combien  de  temps  y  a-t-il  que  vous  appreruz  la  langue 
framfoisif  or,  Depnis  qoimd  apprenez-vous  le  frao^ais  ? 
(e)  n  e>t  exactement  dix  heures  moms  dnq  (minutes). 
(/)  On  m*a  dit  que  vous  aviez  soif. 
(^  Pourquoi  ne  pensez-vons  pas  ^  ce  (^ue  vons  faStes? 

5.  Ma  malheureuse  soeur  se  dit  qn'elle  devait  retrouTer  son  fr^re, 
et  elle  aurait  touIu  emporter  arcc  elle  la  b^^iction  de  sa  mere. 
Mais  oomme  elle  ne  put  obtenir  la  b^n^iction,  elle  devait 
cottrirle  monde  sans  esperance  (espoir);  et  le  chagrin  actuel 
lui  donna  nne  ^ergie  si  surhumaine  que  desormais  elle  ivaxi 
pr6te  i  touu 

German. 

I.  Translate  into  English — 

9z  ^ottc  cmc  iungc  ^ccfNt  ge^at^  cine  flMt,  (ctblic^  Slotur.  €(ie 
vcrfo^  i^  0cfd^  gat  rnib  ))iiiiftli(^  fie  ^tng  an  i^ccm  ^auAoefa^  fie  licitc 
t^tcn  SRann;  bsc^  miiite  fie  t^n  bet  fi4i  tm  ^HOcn  tabcb^  bof  cc  mit  beat 
<Bdbc  ntc^  forgfAlttg  grnug  umgtng.  SDol  baatc  Oclb  ndC^igte  i^  cine 
gaoifTe  d^cfiin^  06;  fie  fu^fte  gan)  ben  SBect^  bcfTcttci^  \xfOM  bie  SHot^ 
nxntigfi^  fic^  i£bcc^u))t  in  Scfi$  ju  fe^  fi<^  boM  }tt  ec^Itcn.  C^nc 
cine  ongetenc  {kitofeit  tea  (ikmAt^  ^fiXU  fie  aHe  Slnlongcn  sunt  ftrengcn 
Mje  gc^bt  IDoc^  cin  tocnig  (Ski)  fc^bct  bcm  SBcibe  ni^,  fo  flbd  fie  He 
Safi^ttaibnag  Hcibct  Sficigcbtgfeit  tfl  cine  Sugcnb,  bie  bent  SRonne  jicmt, 
uab  9cfl^attcn  tfl  bie  Hugcnb  ctncj  SBcibcf .  60  ^t  H  bie  Slatnr  gcuwat, 
unb  anfcr  Utt^l  ivirt  im  (9an)cn  immcc  notutgemAf  oulfatlen. 

II.  Parse  fiilly  vcrfa^  fKQcn,  umjin^  bcffel^ci^  My;  9cfl^aUei^ 
gcuwOt. 

III.  (a)  Give  the  plurals  of  aRuttcc;  Jlinb,  Sigct,  8nlbcr,  ^unb, 

eiott  etitcf. 

{b)   Give  the  accusative  cases  of  et;  Jcmanb,  btefo;  xwt, 

gutcr  9Kaniv  fc^^  8rau. 
{c)    Give  the  imperfect  tenses  of  flie^iv  Icibcn,  trctbciv 

finbcn;  nc^mci^  (onuitei^  ritfci^  tniffeiv  nwQci^  fii^  fipenen. 

IV.  Translate  into  German — 
{a)  Take  this  letter  to  the  post. 

{b)  Who  has  given  you  this  orange  ? 

{c)  This  is  the  little  girl  who  plays  so  well. 

{d)  Mj  father  is  richer  than  yours. 

{e)  Why  are  you  uot  dressed  yet  ? 

{/)  My  brother  was  bom  on  the  22nd  of  May. 

ig)  Since  my  brother  broke  his  leg,  he  has  been  lame. 

L  He  had  married  a  young  person  of  a  quiet,  tolerable  (placid) 
nature.  She  did  her  work  well  and  punctually,  she  acquitted 
herself  of  (stuck  to)  her  domestic  duties,  she  loved  her  husband, 
yet  she  had  to  blame  him  in  her  mind  (silently)  because  he  was 
not  careful  enough  of  his  money.  Ready  money  inspired  her 
with  a  certain  respect ;  she  thoroughly  felt  the  value  of  it,  as 
well  as  the  necessity  of  putting  herself  generally  in  possession  of 
it,  in  Older  to  maintain  herself.  Without  an  Innate  gaiety  of 
soul,  she  had  had  all  the  propensities  of  (for)  an  avaricious  mind. 
However  (still),  a  little  avarice  does  no  harm  to  a  wife,  no 
matter  how  badly  she  hides  her  extravagance.  Liberality  is  a 
virtue  which  becomes  a  man,  and  stead&st  possession  (holding 
tight)  is  the  virtue  of  a  woman.  Nature  would  have  it  so  (has 
so  determined  it),  and^  in  conformity  with  nature,  our  judgment 
will  always  fall  out  in  the  whole  (faU  on  the  whole). 

II.  Skrfo^Imperfect  indicative,  3nl  person  singular,  agrees 

with  its  subject  ftc ;  from  vccfc^eiv  vcrfo^,  v«fc^ctt. 
StiKen — Adjective  used  substantively,  neuter,  singular, 

dative  case,  governed  by  in 
Umgtng — Imperfect  indicative,  3rd  person  singular,  agrees 

with  its  subject  cr ;   from  nmgcl^  nmging,  umgcgangcn. 
2)cffc{bcn — Genitive  singular  of  baffclbc;  neuter,  governed  by 

®ci}c — Masculine  common  noun,  dative  singular  of  (Scij, 

governed  by  ju. 
Scfi^atten — Present  infinitive,  used  substantively,  neuter, 

singular,  subject  of  ift. 

^ctopUt— Past  participle  of  noUm,  'Ufy  ttiU,  )ncfitt,  gcttwHt. 

III.  (a)  tRflttcr,  Jtinbcr,  Higer,  Stilbcr,  ^flnbi;  SfAtter.  Gtade. 
{b)  3H  icmontcnr  bicfcn;  tocn;  gutcn  Sffann,  fc|mic  fhan. 
(^)  k^floi^  m         ttkb        fanb        na^m        fom 

bnfb^  fittft  triebfl  fonbft  nafmfl  famfl 

et  fU^  litt  tcicb  fanb  na^m  fam 

MMT  flo^cn  littcn  triebcn  fanbcn  na^mcn  famcn 

ilcflo^  littet  tricBct  fanbct  na^mct  famct 

fie  fb^cn  littcn  tricBcn  fanbcn  na^mcn  famen 


k^tief 

tonfte 

mttu 

fccutemif^ 

ba  tieffi 

nvptcfi 

tooOtefl 

ftciitrfl  bi(9 

etrief 

nmfte 

tovflte 

fccute  fif^ 

tote  neficn 

nmftcn 

awOtcn 

fteuten  un< 

i^cticfct 

touitct 

tooatct 

frcutct  ciu^ 

fiericfen 

tottfiten 

tooOtcn 

fccutcn  fUff 

IV.  (a)  9le^mcnek  bicfcn  Scicfanf  bie  $ofl. 
{bS  SCdcc  ^  3^nen  bicfc  $onicran)c  gcgebcn? 
lO  S)Ufc<  (^)  ifi  bai  ncinc  9Rdb(^n,  ba«  fo  gut  f^cft. 
(<0  !Dicin  aSoter  i^  rci<^  aU  bcr  3^e. 
(g)  SBarum  flnb  ®ie  ne^  nii^  angcflctbct? 
(/)  SUna  Scnbcc  loucbc  am  22flcn  (jtociunbittMnjig^en)   SRav 
gcDoccn. 

a)  ecitbcm  mcin  ©ruber  fii^  ben  Scin  |  ®'*^^"*  }  ifi  tr 

la^m  gctecfcn  (gcn^otbcn). 


Concerning  our  S&ebietos  in  General  anU  one 

in  particulars 


BY  THE   EDITOR. 


I 


T  is  now  many  years  ago  since  we  made  the  acquain- 
tance— in  one  of  Bret  Harte's  sketches,  we  believe 
it  was — of  a  cautious  American  editor  who  in  self- 
defence  deemed  it  advisable  to  keep  a  *  six-shooter '  in 
his  office.  In  those  days  we  laughed  at  the  idea  as  a 
creation  of  the  brilliant  writer's  thrown  in  to  heighten 
the  effect  of  his  picture.  Now,  however,  our  opinion 
is  changed ;  we  give  the  humorist's  story  full  credence^ 
and  are  seriously  thinking  of  equipping  ourselves  with 
the  necessary  *  derringer.' 

The  fact  is,  our  editorial  experience  of  the  past 
month  has  not  been  the  most  enviable  in  the  world. 
Why  ?    Listen. 

It  is  pretty  generally  agreed  that  the  'Review 
Column '  is  not  the  least  important  part  of  a  journal. 
This  remark  applies  with  additional  force  to  a  journal 
of  any  educational  pretensions,  for  there  are  in  out- 
lying districts  thousands  of  teachers  whose  opinion  of 
current  literature  is  almost  exclusively  formed  from  the 
'reviews'  which  appear  in  the  paper  they  honour 
with  their  support  And  these  teachers,  in  common 
with  their  more  favoured  brethren,  are  largely  influenced 
in  their  choice  of  school-books  by  press  notices.  How 
essential,  then,  that  these  criticisms  should  be  honest 
and  impartial !  Our  readers  will  be  surprised  to  learn 
that  on  more  than  one  occasion  we  have  been  asked 
to  write  the  reviews  of  publications  of  which  we  were 
either  the  author  or  publisher.  And  we  have  the  best 
reasons  for  believing  that  other  London  firms  have 
been  pestered  with  similar  requests.  As  regards  our- 
selves, we  can  only  add  that  neither  in  this  journal  nor 
any  other  have  we  penned  the  notice  of  a  single  work 
written  or  published  by  us. 

When  the  Practical  Teacher  was  launched  we 
determined,  so  far  as  we  were  able,  to  put  down  this 
pernicious  practice,  and  to  let  each  book  stand  or  fair 
on  its  own  merit  or  demerit,  irrespective  of  author  or 
publisher.  How  far  we  have  succeeded  in  our  attempt 
it  is  for  our  readers  to  say.  Able  men,  far  above  sus- 
picion, have  been  entrusted  with  the  work,  and  we 
believe  have  faithfully  carried  out  their  instructions  to 
*  be  just  and  fear  not'  Amidst  a  host  of  congratulatory^ 
letters  from  all  parts  of  the  world,  we  have  occasion- 
ally received  a  growl  from  an  author  whose  work  has 
been  adjudged  inferior.     It  is  always  pleasanter  to^ 
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praise  than  blame;  to  point  out  excellences  rather 
than  defects ;  still  we  have  a  public  duty  to  discharge, 
and  we  hold  that  we  fail  in  our  most  important  office 
if  we  shrink  from  placing  before  our  constituency 
candid  criticisms  of  works  sent  to  us  for  review. 

And  here  we  think  we  may,  under  the  circum- 
stances, be  pardoned  for  printing  the  following  critique, 
upon  which  we  set  more  value  than  upon  all  the 
flattering  notices  with  which  we  have  been  favoured 
We  cull  it  from  The  Journal  of  Education^  a  monthly 
paper,  to  which  the  first  literary  men  and  women  of 
the  day  contribute : — 

*  An  excellent  feature  of  the  Practical  Teacher 
is  the  Reviews — genuine  criticisms,  not  those  perfunc- 
tory puffs  which  are  a  standing  disgrace  to  most  of  our 
educational  contemporaries.' 

So  much  for  our  reviews  *in  general':  now  for  the 
*  one  in  particular.* 

On  the  29th  of  June  we  were  honoured  with  a  visit 
from  two  gentleman,  one  of  whom  was  a  diminutive, 
pleasant-looking,  light-haired,  mercurial  Frenchman, 
by  name  Mr.  Mast  The  other  was  Mr.  Boulton — the 
publisher  who  has  lately  made  an  arrangement  to  sell 
Mr.  J.  S.  Laurie's  works — z.  taller  and  better-built  man, 
with  dark  hair,  slighdy  Jewish  cast  of  countenance,  and 
a  more  commanding  presence — ^at  least,  he  evidendy 
thought  so. 

After  the  preliminaries  of  introduction,  and  some 
nonsense  from  Mr.  Boulton,  the  author  was  invited  to 
speak.  When  we  say  that  Mr.  Mast  is  a  little  French- 
man, that  he  speaks  with  a  strongly-marked  foreign 
accent,  that  he  can  with  ease  assume  all  the  ingenious 
attitudes  of  his  countrymen,  and  that  he  considered 
himself  sorely  wronged  on  account  of  a  review  which 
appeared  in  the  July  issue  of  the  Practical  Teacher, 
our  friends  will  know  we  had  a  lively  half-hour. 

His  chief  grievance  was  that  we  had  entrusted  his 
book  to  a  personal  enemy  of  his,  and  that  the  notice 
had  been  written  out  of  pure  spite.  We  assured  Mr. 
Mast  that  the  reviewer  was  unknown  to  him — indeed, 
that  he  had  never  even  heard  of  his  (Mr.  M.'s)  existence 
prior  to  the  receipt  of  the  book.  This  assertion  was 
met  with  a  flat  denial  by  the  irate  Frenchman,  who, 
shaking  his  fist  in  our  face,  shouted,  or  rather  screeched 
at  the  top  of  his  voice,  *  I  know  him,  I  know  who 
wrote  it ! '  As  Mr.  Mast  never  either  saw  or  heard  of 
the  writer,  we  are  obliged  to  him  for  the  conclusive 
proof  which  he  gives  us,  that  there  is  one  individual 
other  than  our  contributor  living,  blind  to  the  excel- 
lences of  his  French  book. 

To  convince  Mr.  Mast  beyond  a  doubt  that  our 
reviewer  was  unknown  to  him,  we  offered  there  and 
then,  in  the  presence  of  Mr.  Boulton,  to  give  his  name 
and  address,  and  also  promised  to  state  in  our  next 
issue  that  the  strictures  referred  to  die  book^  and  not 
to  the  author  personally.  This  we  now  most  gladly 
do.  We  had  never  exchanged  a  word  with  Mr.  Mast, 
knew  nothing  whatever  about  him,  and  therefore 
could  not  possibly  be  prejudiced  against  him.  And 
we  think  any  English  man  or  woman  blessed  with  an 
average  amount  of  common-sense  would  never  put 
Mr.  Mast's  construction  on  the  critique.  The  only 
satisfactory  explanation  which  suggests  itself  to  our 
mind  is,  that  the  author,  being  a  foreigner,  does  not 
quite  understand  our  idioms,  and  therefore  accepts 
personally  what  was  meant  for  his  book. 

After  cooling  down,  both  the  author  and  publisher 
expressed  themselves  satisfied  with  the  course  we  pro- 


posed to  adopt,  and  upon  parting  we  shook  hands. 
We  were  therefore   surprised   to  hear  subsequently 
from  Mr.  Mast's  solicitor. 
The  correspondence  appended  speaks  for  itself:— 

9,  Charles  Square,  Hozton,  N. 
2od  July,  1881. 

Sir,— I  have  been  oonsiilted  by  Mr.  G.  C.  Mast,  the  aathor 
of  a  sdiool-bodk  on '  French  Practice  and  Theoiy,'  et&,  in  refe- 
rence to  an  article  which  yon  have  thought  fit  to  publish  in  the 
present  month's  number  of  &e  Practical  Teacher,  whidi  is 
edited  by  you«  reflecting  not  only  most  adverMly«  but,  as  he  is 
advised*  most  unfidrly  on  such  work,  and  on  himself  as  the 
author  of  it.  As  such  criticism,  from  first  to  last  of  your  article, 
is  calculated  to  hinder  the  future  sale  of  my  client's  book  '  as  a 
compound  of  nonsense,'  etc.,  and  to  hold  him  up  to  ridicule  ss 
whoUy  incompetent  to  teach  the  French  language,  as  he  pro- 
fesses to  do  by  it,  I  must  request  you  to  retract  what  you  have 
so  written,  by  signing  an  apology  for  having  so  slandered  my 
client,  to  be  prepared  \tf  me,  and  to  be  publkhed  by  you  as  be 
may  direct.  Unless  yon  do  this,  and  pay  my  charges,  on  or 
before  Tuoday  next,  I  shall  be  compelled  to  take  proceedings 
against  you  for  the  imlawful  act  ]rou  have  so  committed,  and  to 
recover  damages  which  Mr.  Mast  has  sustained  and  is  likely  to 
sustain  by  reason  of  it  Yours  most  obediently, 

Mr.  Joseph  Hughes^  Alfred  Ashley. 

Editor  of  the  Practical  Teacher, 

Pilgrim  Street,  Ludgate  Hill,  E.C. 

Pik;rim  Street,  Ludgate  Hill, 
London,  E.C.     fxiSj  4th,  1S81. 
Mr.  Alfred  Ashley, 

9,  Charles  Square,  Hoxton,  N. 
Dear  Sir, — I  bqg  to  acknowledge  the  receipt  of  your  letter  of 
the  and  inst,  in  which  you  ask  for  an  apology  for  pubhshing 
the  critique  on  Mr.  G.  C.  Mast's  '  French  Practice  and  Theory 
in  the  current  number  of  the  Practical  TkacHer.  As  the 
writer  of  the  notice  complained  of  is  a  man  of  proved  abOity  and 
personally  unknown  to  Mr.  Mast ;  and  as  the  notice  is,  in  the 
opinion  of  thoroughly  competent  sdiolars,  an  honest  and  im- 
partial criticism,  I  respectfully  declme  either  to  apologize  for,  or 
withdraw  any  part  of,  the  article. 

As,  however,  you  seem  to  think— quite  contrary  to  any  ordi- 
nary reader — that  the  concluding  paragraph  refers  to  Mr.  Mast 
personally,  and  not  to  his  book,  I  have  no  objection  to  state  in 
the  August  issue  of  the  journal  in  question,  that  the  strictures  in 
the  article  had  sole  reference  to  the  book  and  not  to  the  author. 
More  than  this,  in  justice  to  my  readers,  I  cannot  do. 

I  am,  dear  sir,  faithfully  yours, 

Joseph  Hughes. 

9,  Charles  Square,  Hoxton,  N. 

5th  July,  1881. 

MAST  AND  YOURSELF. 

Sir, — Your  letter  of  yesterday's  date,  in  reply  to  mine  to  you 
of  2nd  instant,  herein  is  to  hand ;  and  as  you  decline  to  give 
the  apology  for  the  notice  of  my  dient's  book  in  yonr  poiodical 
which  he  requires,  and  as  you  intimate  that  such  notice  was 
not  written  l^  yourself  but  by  some  other  person,  I  must  reqnert 
you  forthwith  to  furnish  me  with  the  name  and  address  01  the 
writer  of  such  notice.  Tours  most  obediently, 

Mr.  Joseph  Hughes,  Alfred  Ashley. 

The  Practical  Teacher  Office, 
Pilgrim  Street,  Ludgate  Hill,  E.G. 

Pilgrim  Street,  Ludgate  Hill, 
London,  E.C.,  July  6th,  1881. 

Mr.  Alfred  Ashley, 

9,  Charles  Square,  Hozton,  N. 

Dear  Sir,— I  am  in  receipt  of  your  letter  of  the  5th  inst.,  and 
in  rcj>ly  b^  to  state  that  Mr.  Mast's  complaint  is  so  pre-emi- 
nently childish  and  ridiculous  that  I  decline  to  enter  into  farther 
correspondence  on  the  subject.  So  far  as  I  am^  concerned  you 
must  therefore  consider  this  my  final  communication.  I  cer- 
tainly shall  noi  give  yon  the  reviewer's  address.  A  copy  of  your 
letter  of  the  2nd  and  5th  inst.  will  be  sent  to  him,  and  if  he 
choose  to  reply  thereto  in  the  August  issue  of  the  Practical 
Teacher,  with  additional  strictures  on  the  French  book  to  sub- 
stantiate  his  original  critique — a  course  which  I  do  not  think  be 
will  hesitate  to  adopt— you  will  then  know  both  the  writer's  name 
and  address. 
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In  coaclusion,  I  think  it  bat  fair  to  you  to  state  that  I  intend 
to  print  in  my  journal  the  correspondence  which  has  passed  be- 
tween us.  I  am,  dear  sir, 

Faithlolly  yours, 

Joseph  Hugkis. 

9,  Charles  Square,  Hoxton,  N. 
8th  July,  1881. 

Sir, — ^Your  reply  to  my  letter  of  5th  instant,  enquiring  the 
name,  etc.,  of  the  writer  of  the  article  which  so  unfairly  criticised 
and  so  grossly  misrepresented  my  client's  (Mr.  Mast^)  book,  is 
to  hand,  and  I  cannot  but  express  his  and  my  own  surprise  at 
the  tone  of  it,  considering  that  he  has  such  substantial  cause  of 
complaint  against  you  for  publishing  as  you  have  what  is  so 
injurious  to  the  financial  prospects  of  his  work,  and  displays 
such  a  malicious  bias  to  himself  personally.  As,  however,  I 
find  that  he  has,  previously  to  the  receipt  of  such  your  reply  to 
me,  given  you  to  understand  that  he  will  await  the  insertion  in 
the  next  (August)  number  of  your  journal  of  what  you  have 
expressed  yourself  willing  so  to  publish,  he  instructs  me  to  say 
that,  notwithstanding  the  objectionable  character  of  such  letter, 
he  will  delay  taking  proceedings  until  he  sees  what  you  may  so 
publish,  in  hopes  that,  upon  more  mature  reflection,  you  will  see 
the  justice  of  ^ving  him  the  satisfaction  which  he  is  entitled  to, 
by  not  only  withdrawing  all  personal  imputations  upon  himself, 
but  by  expressing  ^our  regret  that  the  anonymous  reviewer 
riioald  have  so  unfairly  misrepresented  his  book.  Should  this 
not  prove  to  be  the  case,  my  client  reserves  to  himself  full 
liberty  then  to  take  such  proceedings  against  you  ai  he  may  be 
advised.  Yours  most  obMiently, 

Mr.  Joseph  Hughes,  Alfrkd  a!shi.by. 

The  Practical  Teacher, 

Pilgrim  Street,  Ludgate  Hill,  E.C. 

Trinity  CoUeee, 

Cambridge. 
To  the  Editor  of  the  Practical  Teacher. 

Dear  Sir, — ^You  have  been  kind  enough  to  allow  me  to 
penise  the  correspondence  which  has  passed  between  yourself 
and  the  solicitor  of  Mr.  G.  C.  Mast,  in  reference  to  my  review  of 
a  book  entitled  French :  Practice^  ThiOfy,  and  Notn^  with 
my  opinion  of  which  the  said  Mr.  Mast  is  sorry  to  have  to  differ. 
As  tiiis  is  the  case,  and  as  the  correspondence  has  taken  the  shape 
in  wbich  it  now  lies  before  your  readers,  namelv,  of  a  hign- 
handed  demand  for  an  apologjr,  I  owe  additional  gratitude  to 
you,  sir^  for  offering  me  what  is  in  some  sense  the  privilege  of 
reply. 

In  the  first  place  with  regard  to  Mr.  Ashley's  letters.     He 
asserts  that  '  such  criticism,  from  first  to  last,  is  calculated  to 
hinder  the  future  sale  of  my  client's  book.'    This  is,  I  suppose, 
meant  as  a  compliment.    It  was  certainly  my  aim  to  hinder  the 
sale  of  the  book,  and  Mr.  Ashley  asserts  that  I  shall  succeed. 
Thus  far  I  have  great  pleasure  in  recording  my  agreement  with 
him.     But  when  ne  states  that  I  intend  to  hold  up  Mr.  Mast  in 
person  to  ridicule,  I  must  differ  at  once.    I  confess,  and  maj  the 
Fates  forgive  me  for  my  ignorance,  that  up  to  my  receipt  of  this 
remarkable  manual  I  was  entirely  unconscious  of  the  existence 
of  Mr.  Mast — ^much  more  so,  of  any  enmity  against  him.  Probably 
he  was  equally  unconscious  of  mine,  tfaiat  is  not  at  all  to  the 
point.     I  do  protest  that  the  world  is  large  enoueh  for  us  to  be 
able  to  move  frictionlessly  among  each  other  as  far  as  such  piti- 
able animosities  are  concerned.    But  the  case  is  entirely  altered 
when  Mr.  Mast  becomes  a  public  character.     As  far  as  his  own 
disposition  is  expressed  in  nis  book,  I  am  at  liberty  to  quarrel 
with  that  disposition,  but  it  is  not  lUcely  that  any  large  fraction 
of  Mr.  Mast's  real  self  will  appear  in  a  French  Grammar.    If  it 
does,  as  I  say,  I  may  rationally  take  exception  to  it.    If  not, 
nothing  but  insanity  can  persist  in  the  claim  that  my  remarks 
were  personal.    In  a  sense,  however,  I  am  brought  into  contact 
with  the  author  himself.    If  a  man  poisons  the  water  of  a  well,  it 
is  true  that  the  chief  business  of  the  community  is  to  see  that  the 
water  is  purified.     It  is  also  true  that  the  community  must,  to 
put  it  mildly,  get  to  know  the  man  himself.    Now,  I  am  not 
going  to  assert  that  the  well  of  French  Grammar  was  pure  and 
undefiled  before  Mr.  Mast  appeared  on  the  scene.     Sucn  a  state- 
ment were  too  wild,  too  obviously  untrue  and  ridiculous.    But  I 
do  think,  to  keep  up  the  metaphor,  that  the  man  who  adds  poison 
to  a  well  already  not  too  pure  is  not  wholly  innocent    In  this 
sense,  and  in  this  sense  only,  am  I  personally  concerned  with  the 
author. 

But  Mr.  Biast  is  Ux  from  being  equally  innocent  with  re^;ard 
to  me.  All  my  actions  a*-e  by  him  imputed  to  preconceived 
malice.  All  my  criticisms,  he  opines,  arise  from  irremediable 
ignorance.     Not  that,  indeed,  he  has  in  any  way  disproved  these 


criticisms.     Far  from  it — ^he  is  wise  enough  not  to  attempt  the 
impossible. 

As  I  do  most  unhesitatingly  affirm  that  mT  review  was 
throughout  just  and  unprejudiced,  it  is  but  right  that  I  should  a 
little  substantiate  my  remarks  by  additional  strictures  and 
criticisms.  I  shall  confine  myself  to  the  points  I  raised  in  the 
orieinal  review,  and  at  the  outset  I  will  make  one  little  admission. 
I  did  my  poor  best,  but  I  confess  that  I  have  not  succeeded  in 
reading  the  whole  book.  For  always  at  the  fifth  or  sixth  page 
of  the  conversational  part  I  became  aware  of  a  sort  of  humming 
and  drumming  and  buzzing  in  my  ears.  Perhaps  it  was  a  con> 
stitutional  infumity,  I  cannot  say.  Health  compelled  me  to 
take  the  dish  by  instalments  so  infinitesimal  that  some  is  still 
left 

My  attention  has  chiefly  been  devoted  to  the  introduction, 
which  Mr.  Mast  tells  us  is  the  latest  heir  of  his  invention.  As 
such  it  should  certainly  be  the  best 

This  introduction  has  two  main  objects : — 

(i)  To  teach  a  number  of  French  words  by  the  resemblance 
in  form  between  them  and  the  corresponding  English  words  ; 

(a)  To  teach  the  elements  of  French  Grammar. 

I  will  treat  of  these  objects  separately. 

I  submit,  then,  that  the  first  is  utterly  ruinous  and  pernicious. 
In  fact,  though  I  have  tried  long,  I  hitherto  have  failed  to  see 
any  possible  good  that  can  accrue  to  it.  The  results  must 
necessarily  be — 

(i)  To  lead  learners  to  infer  similarity  in  other  things  beside 
mere  form,  such  as  meaning,  gender,  syntax,  usage,  commonness  of 
occurrence,  etc.,  etc. 

This  is  so  obvious  as  to  need  no  further  remark  of  mine. 

(2}  Unless  all  these  lists  are  learnt  by  heart,  the  learner  will 
unconsciously  make  false  generalisations — finding  for,  instance, 
that  almost  every  noun  in  ttie  fifth  and  ninth  list  ends  in  t  mute, 
that  this  list  is  headed  *  Feminine,'  or  similarly  that  the  eighth 
list  comprises  only  nouns  in  -Hon  and  -sion^  he  may  be  well 
excused  for  concluding  that  -tion^  'sion^  and  e  are  distinctive 
Feminine  endings,  and  that  every  noun  with  these  terminations 
must  be  Feminine.  It  is  true  that  Mr.  Mast's  third  list  [a  and  b\ 
is  of  Masculine  Nouns  in  ^,  but  even  this  fiu:t  is  not  pointed  out 
to  the  student,  except  at  the  place  itself,  while  there  is  no  con- 
ceivable chance  of  nis  forming  reliable  rules  for  himself  from 
the  materials  here  afforded. 

(3)  It  affords  false  notions  as  to  derivation.  We  are  told  that 
certain  English  words  are  derived  from  certain  French  words  by 
various  letter-changes  which  are  dutifully  mentioned.  Ninety- 
nine  learners  out  of  a  hundred  would  conclude  that  all  these 
Engli^  words  actually  reached  our  language  through  the  French. 
Let  us  take  an  example  to  illustrate  our  meaning,  borrowing 
always  from  Mr.  Mast  s  inexhaustible  store — 

impatfait  and  imperfect. 

Is  the  ignoramus  much  to  be  blamed  for  concluding  that  impar- 
fait  was  imported  into  our  lainguage,  and  our  broad  accent  not 
being  able  to  catch  the  exact  sound,  it  was  softened  down  to 
impSfect  t    We  think  not 

(4)  These  rules  are  so  framed  as  inevitably  to  lead  to  the 
deduction  and  extension  of  the  converse, 

«.^.,  List  2nd. 
The  Rule  is '  drop  the  accents  and  omit  or  add  e.^ 
From  &ge       comes  a^e. 
„  diad^me  I  „    diadem. 
„  probl^mef  „     problem. 
„  profil  „     profile. 

We  state  that  any  child — and  this  book  is  primarily  meant  for 
children — ^would  naturally  reason  thus — 

age   in  English  becomes  ige, 
.'.sage  (the  herb)  „       sage, 

page  in  English  „        pftge, 

courage      „  „        courdge. 

Of  course,  he  would  not  fall  into  all  these  mistakes  if  he  tho- 
roughly knew  the  previous  word-lbts,  but  we  do  not  think  it 
possible  for  children  even  to  cram  into  their  heads  lists  of  some 
sixty  words  each  without  any  previous  acquaintance  with  the 
language. 

Besides,  there  are  certainly  many  other  likely  inferences  of  a 
similar  sort  for  which  Mr.  Mast  has  no  safeguard  : — 

r.^.,  problem  l)ecomes  problime. 
stem  „        st^me. 

Ougiht  the  poor  innocent  to  be  caned  for  this  ? 

(5)  and  lastly,  under  this  head — Pronunciation.  At  this 
word,  and  the  reference  implied  to  the  pages  before  us,  we  have 
a  sort  of  inward  shrinking. 

We  have  given  many  specimens  in  our  previous  critique.  We 
have  great  [Measure  in  reasserting  their  truth. 
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Take  some  more  rules  : — 

'  h  alwmys  like  in  the  English  Jiour^ 

This  is  had  English  and  worse  Frendi. 

*  i  and  y  soond  like  i  in  cabinet? 

Reall/t  hefore  teaching  French  Grammar,  Mr.  Mast  should 
devote  some  little  attention  to  the  uses  of  adverbs,  and  not  favour 
OS  with  sndi  vnlgarisms  as  this  use  of  *  like.' 

To  this  last  rue  a  note  is  appended  which  partiallv  but  not 
wholly  removes  the  difficoltj.  We  are  told  that  i  has  a  long 
soond  in  igt^  ime^  ice.    How  about  ine,  tie,  ide,  etc,  etc.  ? 

*Tbe  u  in  lifuu/u  not  sounded.'  Mr.  Mast  is  certainly  the 
first  to  disoorer  that  ^  by  itself  has  any  sound  at  all. 

'  Sound  si^He  like  see^n^,  gn  being  pronounced  in  French  like 
ng  in  thing.* 

But  we  have  given  enough  of  such,  apropos  of  our  instalment 
in  the  review  itself.  They  are  pitiable  specimens,  taken  almost 
at  random.  True,  they  are  approximations  to  the  truth,  but 
equally  true  that  they  are  fiulures,  and  were  better  unmade. 

The  second  object  of  the  said  Introduction  is  to  teach  the 
elements  of  French  Grammar.  We  submit  that  Genders  are  the 
very  basis  of  grammar,  and  that  we  have  already  sufficiently 
proved  Mr.  Mast's  complete  fiulure  in  these. 

To  take  one  more  instance  merely.  In  the  heading  to  the 
first  word-list  we  read :  '  The  following  sixty  words  in  French 
are  all  names  of  male  beings,  or  considered  as  males.'  Of 
course  every  one  who  knows  anything  at  all  about  the  matter  can 
see  perfectly  wdl  what  Mr.  Mast  means.  But  our  author's  very 
aim  was  to  meet  the  requirements  of  those  who  know  nothing  at 
all  about  the  matter.  Let  us  watch,  then,  how  this  statement  will 
act  with  them :  arsenic,  'canal,  fruit,  vase,  vice,  village,  are 
'  males.'  Then  we  cannot  but  conclude  that  Frenchmen  a*tach 
a  meaning  to  '  male '  altogether  different  to  that  which  vre  attach 
to  it.  This  is  nonsense.  The  meanini;  of '  male'  is  axiomatic, 
and  cannot  differ  in  two  languages.  The  truth  is,  our  author's 
Engiish  is  more  in  firalt  than  his  French.  He  might  have 
easly  stated  that,  with  yery  few  and  well- marked  exceptions, 
Latin  Masculines  and  Neuters  produced  French  Masoilines, 
Latin  Feminines,  French  Feminmes.  If  he  had  done  so,  we 
should  not  have  quarrelled  with  his  list— as  it  is,  we  are  bound  to 
suspect  that  he  has  not  himself  clearly  marked  the  fundamental 
distinction  between  the  two  words. 

But,  sir,  I  have  already  trespassed  too  much  on  your  space — 
far  moie  than  the  author  had  any  right  to  expect 

I  reassert  every  word  of  my  former  criticism.  I  cannot  do 
otherwise,  because  I  believe  it  the  truth.  I  contend  that  I  have 
shown  that  Mr.  Mast;  while  unable  to  write  English  in  the 
third  edition  of  his  book,  is  unable  to  teach  French  at  any  rate 
on  paper.  I  contend  that  1  have  proved  that  in  little  points  Mr. 
Mast  IS  a  very  model  of  inaccuracy,  and,  as  a  corollary  to  thu,  I 
would  urge  that  little  points,  little  inaccuraeies,  are  infinitely  mare 
damgerans  than  their  larger  brethren.  I  contend,  too,  that  I 
have  detected  Mr.  Mast  in  several  serious  mistakes  amid  this 
swarm  of  smaller  ones.  Finally,  I  believe  the  whole  plan  of  the 
book  utterly  ruinous,  even  had  it  been  perfectly  carried  out. 
I  consider  I  have  shown  that  it  is  not. 

You  will  allow  me,  sir,  as  a  sort  of  comforting  farewell  to  this 
question,  to  quote  from  memory  a  passage  of  Lord  Macaulay's 
'affixed  to  the  end  of  his  criticism  upon  Mr.  Robert  Montgomery's 
poems,  which  had  then  passed  through  editions  three  or  four 
times  as  numerous  as  poor  Mr.  Mast's  prose.  '  We  are  sorry,' 
he  says,  '  if  our  remarks  give  pain  to  Mr.  Robert  Montgomery. 
Such  was  not  our  intention.  But  at  all  cost  to  individuids 
literature  must  be  purged.'    And  much  else  to  the  same  effect. 

I  am  sorry  if  my  remarks  give  pain  to  Mr.  Mast*  But  French 
grammar  is  stained  enough.  Mr.  Mast  must  therefore  excuse 
my  feeble  attempts  to  remove  one  or  two  of  these  eyesores. 

Again  thanking  you,  sir,  for  your  kindness, 

I  am,  dear  sir. 

Yours  very  sincerely. 
The  Rsvuvverop  Mast's  'French 

Theory  and  Practice.' 
fuly  tith,  i88i. 

The  writer  of  the  last  letter  will  be  as  much 
astonished  as  Mr.  Mast  when  he  finds  his  name 
omitted.  It  was  his  express  wish  that  it  should  be 
printed.  And  we  should  have  printed  it,  if  Mr.  Mast 
had  not  invoked  the  aid  of  the  law.  Now  that  he  has 
retained  the  services  of  Mr.  Ashley,  and  wasted  hours 
of  our  time  which  we  could  ill  spare,  we  decline  to 
give  it,  unless  he  apologizes  for  his  conduct,  in  which 
case  we  shall  be  happy  to  place  the  information  at  his 


disposal  Had  Mr.  Mast  kept  the  promise  he  made 
in  the  presence  of  his  publisher,  he  would  have  had  a 
thoroughly  satisfactory  letter  from  the  writer  with  his 
name  and  address.  Probably  he  will  have  learned  ere 
now  that  no  childish  ebullition  of  temper  will  deter  us 
from  doing  our  duty. 


Marcus  Ward's  '  Improved  Writing  Copy- 
Books.'  In  12  parts.  (London  :  M.  Ward  and 
Co.) 

It  is  quite  evident  that  no  escpense  has  been  spared  in 
the  preparation  of  this  series  of^  copy-books.  The  paper 
is  all  that  could  be  desired,  and  the  lithographing  is  easy 
and  graceful,  and  of  uniform  style  tliroughout 

Opening  No.  i  of  the  series  we  find  much  the  usual 
style  of  copies,  but  these  are  in  halj'text — ^a  decided  mis- 
take, in  our  opinion.  After  many  years  of  careful  obser- 
vation we  make  bold  to  state  that  it  is  a  fallacy  to 
suppose  that  young  children  are  unable  to  obtain  a  suffi- 
cient grip  of  the  pen  in  writing  large  hand.  Now  in  tun- 
ing to  No.  2,  we  find  that  the  author  actually  ^ives  such 
letters  as  the/ (in  small-hand  style),  ^,>^,/,  with  inordi- 
nately long  loops,  which  are  much  more  difficult  for  the 
be|;inner  than  letters,  say  of  a  mediunt  large  hand,  not 
gomg  above  or  below  the  double  line.  Our  experience 
has  been  that  when  beginners  start  between  narrow  lines, 
it  leads  to  a  scratchy  style  of  writing,  ill-shapen  letters, 
and  down-strokes  of  the  same  thickaess  as  up-strokes. 
We  believe  it  to  be  most  important  that  the  beginner 
should  learn  to  make  a  firm  down-stroke,  but  the  copies 
of  the  early  numbers  of  this  series  have  such  slight  down- 
strokes  and  are  so  small  that  it  will  be  a  difficult  matter 
to  give  the  children  a  good  style  at  the  beginning. 

The  graduation  of  the  copies  is  good  and  natural  as  far 
as  it  goes,  but  it  proceeds  too  rapidly,  e,g,^  in  No.  3  we 
get  long  loop  letters  such  as  the/}',  jf,  which  should  have 
been  reserved,  at  least,  till  No.  3.  A  child  is  unable  to 
make  such  letters  at  all  well  until  he  has  written  several 
books. 

In  most  series  of  copy-books  now  published,  a  dotted 
middle  line  is  given  to  teach  the  children  how  to  form  such 
letters  as  the  #f,  m,  etc,  taking  each  up*stroke  from  the 
middle  line.  This  middle  line  may  also  be  utilized  in 
pointing  out  where  to  commence  the  letters,  o,  a,  ^,  etc.^ 
but  this  feature  is  entirely  wanting  in  this  series  of  copy- 
books. Dotted  letters  to  be  traced  over  by  the  children 
might  also  have  been  more  freely  used  in  the  earlier 
numbers. 

No.  6,  the  first,  and  the  only  book  containing  double- 
lined  small  hand,  being  intended  for  young  childitn^ 
should  certainly  have  had  dotted  lines  separating  the 
words  of  the  copies,  as  it  is  too  much  to  expect  chUdren 
at  this  sta^e  to  arrange  their  work  evenly  on  the  page. 
Of  course  m  the  last  numbers  of  a  series  these  aids  should 
be  dispensed  with.  But  for  this  minor  fault  this  number 
would  be  an  excellent  one.  The  author  of  these  books  is 
to  be  congratulated  on  his  happy  choice  of  copies  for 
Nos.  5,  6,  and  7.  They  are  mostly  useful  proverbs  m  com- 
mon use.  The  insertion  of  one,  however,  rather  surprised 
us,  *  Marry  in  haste,  repent  at  leisure.' 

More  variety  should  have  been  given  in  the  double- 
lined  books.  No.  6  being  the  only  one  of  the  series.  An- 
other desideratum  is  practice  for  young  children  in  the 
mode  of  setting  down  sums.  This  useful  and  important 
feature  is  entirely  lacking  in  this  series. 

One  of  the  greatest  defects  of  these  copy-books  is  the 
style  of  writing  in  Nos.  8  and  9,  the  last  of  the  set  It 
is  too  small,  flabby,  and  utterly  lacking  in  character.  The 
copies  in  No.  8  consist  of  judiciously-selected  extracts 
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from  Shakespeare  of  two  or  three  lines  on  each  page,  and 
No.  9  contains  the  usual  Commercial  Forms  and  Corre- 
spondence. 

No.  10, '  Lettering,  plain  and  ornamental/  is  a  model 
number  in  every  respect ;  in  fact,  it  is  the  best  we  have 
seen. 

No.  1 1  is  a  useful  blank  exercise-book  for  transcriptions, 
dictation,  etc.,  and  No.  12,  the  last  of  the  series,  is  like- 
wise a  blank  exercise-book,  but  cross-ruled,  so  that  it  can 
be  used  by  beginners  for  setting  down  sums.  The  squares 
are  much  too  small ;  indeed,  they  should  be  almost  half 
as  large  again  to  afford  sufficient  space  for  round,  bold 
figures. 

A  few  words  in  conclusion.  This  series  of  copy-books 
would  be  an  excellent  one  if  the  copies  of  the  first  three 
or  four  numbers  were  larger  and  those  of  the  last  two 
numbers  were  rounder  and  oolder.  If  a  teacher  desires 
a  uniform  and  good  style  of  writing  in  his  school,  he 
should  select  the  series  best  adapted  to  teach  a  bold, 
legible  hand,  and  then  use  it  exclusively.  We  have  tried 
the  experiment  of  selecting  the  best  numbers  from  several 
series  of  copy-books,  and  found  the  result  most  disap- 
pointing, no  two  scholars  writing  the  same  style  of 
hand. 


The  National  Method  of  Vocal  Music.  By 
W.  W.  Pearsoa  (Manchester:  Heywood.  Lon- 
don: Simpkin  and  Marshall) 

No  book  suffers  from  modesty  of  title,  but  we  question 
whether  the  pretentiousness  of  the  title  of  Mr.  Pearson's 
book  is  calculated  to  disarm  criticism.  We  should  have 
preferred  some  such  title  as  An  Introduction  to  Vocal 
Munc  as  more  truly  descriptive  of  the  book.  Mr.  Pear- 
son, in  fact,  aims  at  eliminating  all  the  '  keys '  of  music 
except  the  natural  one  of  C,  and  proposes  transposing  all 
music  into  the  key  of  C,  retaining  the  old  or  established 
notation.  Of  course,  so  far  as  vocal  music  is  concerned, 
the  alteration  of  pitch  will  be  readily  effected,  or  rather 
the^  practical  accommodation  of  the  key  of  C  to  any 
variety  of  pitch  will  be  easy.  Herein  Mr.  Pearson  treads 
on  Hullah's  lines  in  the  first  portion  of  his  system.  But 
it  was  made  a  complaint  against  Hullah's  system  that 
pui>ils  remained  in  the  key  of  C,  and  were  unable  to  feel 
their  way  with  certainty  out  of  it  Mr.  Pearson  pro- 
poses that  they  shall  never  attempt  to  get  out  of  it  by 
presenting  all  music  to  be  sung  in  this  key.  It  may  be  a 
question  how  far  the  exclusive  use  of  the  key  of  C  is  to 
be  recommended  for  pupils  in  elementary  schools  ;  but, 
granting  its  expediency,  it  is  altogether  another  question 
to  call  this  elimination  of  all  but  one  key  a  National 
Method.  It  may  further  be  questioned  whether  the  Doy 
Rcy  Mi  syllables,  which  are  at  the  foundation  of  all  the 
difficulty,  need  be  retained.  However,  the  subject  has 
become  so  complicated  as  to  have  but  little  hope  of 
common  agreement. 

We^  therefore  leave  the  theoretical  to  notice  the  manner 
in  which  Mr.  Pearson  has  arranged  his  lessons.  Here 
we  cannot  help  noticing  that  Mr.  Pearson  seems  to  regard 
words  as  more  important  than  things.  He  is  elaborately 
minute  in  carrying  on  time  exercises  by  beating  in  the 
r/,  /,  r,  u  method,  which  we  regard  as  unessential  com- 
pared with  familiarizing  the  mind  with  the  unceasing 
mechanical  swing  of  the  time,  and  associating  this  with 
the  note  in  Question  bv  the  most  simple  processes  of 
counting  and  oeating — the  more  simple  the  better.  The 
having  to  call  to  mind  the  names  of  the  notes  is  a  needless 
diversion  of  the  mind  from  its  main  object.  Leaving 
these  preliminary  time  lessons,  we  have  some  pleasing 
exercises  on  the  intervals  of  the  scale,  but  in  which  the 
adphabetical  names  of  the  notes  are  completely  ignored  ; 
these  art,  in  fact,  never  mentioned  throughout  the  book. 
The  remainder  of  the  book  is  chiefly  occupied  by  a 
number  of  pleasing  and  accurately-written  two-part 
songs,  with  several  rounds  in  three  or  four  parts,  amid 
which  the  main  points  of  musical  expression,  rates  of 


time,  and  other  details  are  judiciously  introduced  and 
exemplified.  The  Minor  Mode  is  conspicuous  by  its 
absence.  The  Tonic  Sol- Fa  expedient  of  altering  the 
names  of  the  syllables  on  the  introduction  of  accidentals 
is  carried  out,  and  the  use  of  a  host  of  fresh  terms 
thereby  involved.  This  new  nomenclature,  however,  is 
not  thoroughly  carried  out.  We  arc  introduced  to  Mi- 
Flat,  but  relegated  to  Re-Sharp,  Re-Flat,  and  La- 
Sharp.  All  this  is  retrograding  rather  than  progressive 
--rendering  music  more  difficult  rather  than  simplifying 
it.  We  would  not  quarrel  with  any  introduction,  however 
simple,  to  elementary  music  ;  but  while  we  find  in  Mr. 
Pearson's  book  the  real  difficulties  of  music  avoided  or 
evaded,  we  regret  to  find  such  easy  matters  as  time  and 
the  relative  value  of  notes  encumbered  with  needless 
technicalities. 

The  book  is  clearly  printed,  and  remarkably  free  from 
errors.  A  few  hymns  are  added  at  the  end  in  two-part 
harmony. 

Songs  after  Sunset.      By   Joseph  S.   Fletcher. 
William  Poole,  Paternoster  Row,  E.C. 

The  twelve  short  poems  in  this  pamphlet  give  evidence 
of  another  true  poet  rising  up  amongst  us.  It  is  under- 
stood that  he  is  quite  a  youth,  aspiring — and  not  vainly — 
to  raise  himself  through  literature  ;  in  fact,  he  has  already 
published  a  small  volume,  entitled  Juvenile  Poems, 
which  so  eminent  a  judge  as  Lord  Houghton  has  favoured 
with  his  praises.  Mr.  Fletcher  reminds  us  in  several 
places  both  of  Tennyson  and  of  Swinburne  ;  particularly 
of  the  latter  in  that  sensuous  and  passionate  poem, 
*  Endymionon  Latmos.'  Tennyson's  special  InMemoriam 
rhythm  (though  Marlowe  used  it  before  him)  is  more  than 
once  reproduced ;  as  are  also  touches  of  Maud,  etc.,  in 
these  'Songs,*  whereof  'In  the  Garden'  is  a  very 
favourable  specimen,  full  of  the  enthusiasm  of  young 
love,  and  alto^^ether  a  very  charming  lyric.  As,  however, 
our  space  is  limited,  we  can  only  give  at  length,  as  per- 
haps the  gem  of  the  booklet,  the  following  :— 

A  VALEDICTORY  POEM. 

And  what  are  these,  and  what  am  I 

That  I  should  dare  to  sing  aloud 
Beneath  this  cold  and  cloudy  sky, 

And  to  this  nineteenth-centttry  crowd  ? 
Is  this  a  time  for  rhyme  and  song, 

Is  this  the  place  to  stand  and  sing, 
Where  all  men  pass  in  haste  along 

And  have  no  thought  for  such  a  lUng  ? 

Ah,  it  would  rather  fitter  seem 

To  sail  away  o'er  mystic  seas, 
And  dream  and  think,  and  think  and  dream 

Beside  the  sweet  Hesperides. 
Or  yet  to  seek  that  ancient  land 

Where  runs  the  fountain  Htppocrcne, 
Until  uprose  the  glorious  strand* 

And  all  the  fiashlDg  isles  between. 

And  that  were  sweet,  for  there  the  hours 

Should  pass  away  from  eve  to  morn 
Among  the  bright  Thalian  flowers, 

And  all  the  nymphs  and  satyrs  bom 
Of  mirth  and  song  should  troop  around 

From  rock  to  rock,  from  tree  to  tree. 
And  to  the  dear  enchanted  ground 

Should  come  the  Muse  Calliope. 

For  surely  that  were  better  far 

Thin  still  beneath  this  sky  to  stay 
Among  the  frozen  times  that  are. 

And  rhyme  it  out  from  day  to  day 
With  ne*er  a  word  of  thanks  or  grace, 

But  in  their  stead  unblushing  sneers 
Laughed  forth  from  some  unlettered  face 

Which  never  knew  the  touch  of  tearst 
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O  silence,  and  forget  them  all, 

And  think  of  mat  thy  life  most  be. 
And  knoir  what  now  seems  bitter  gall 

May  some  time  taste  most  sweet  to  thee. 
And  though  no  praise  or  thanks  be  thine, 

StiU  go  upon  thy  unknown  way. 
And  tell  the  things  that  are  divine 

To  all  and  each  from  day  to  day. 

Behold,  no  being  ever  stood 

Upon  this  earth  but  that  it  bore 
Some  message  or  some  word  of  good 

In  all  degrees  from  less  to  more  ; 
And  thou  hast  thine.    Go  onward  dien. 

Until  thy  deeds  and  words  have  shown 
A  love  te  all  thy  fellow-men. 

And  made  thee  worthy  of  their  own ! 


Primer  of  the  Industrial  Geography  of  the 
United  States.  By  G.  Phillips  Bevan.  London : 
Swan  Sonnenschein,  and  Allen. 

This  forms  one  of  the  Industrial  Geography  Series,  in 
which  Great  Britain  and  France  have  already  been  treated. 
We  opened  this  little  primer  with  the  expectation  of  find- 
ing the  industrial  and  other  leading  features  of  the  United 
States  well  and  carefully  described,  and  are  in  no  way 
disappointed.  In  some  seventy  or  eighty  well-written 
pages  we  have  a  succinct  yet  far  from  meagre  account  of 
the  natural  productions,  manufactures,  traffic  routes,  ports, 
and  principal  cities  of  the  States,  together  with  the  main 
causes,  where  traceable,  of  the  location  of  such  industries. 
The  information  is  brought  down  in  most  cases  to  the 
present  time,  and  the  progressive  development  of  many 
manufactures  traced.  Of  course  the  book  contains  much 
statistical  information,  and  is  adapted  to  [)upil  teachers 
and  advanced  standards  ;  but  to  these  it  will  be  invalu- 
able. Speaking  of  the  cotton  manufiicture,  the  author 
says :  'It  might  be  reasonably  expected  that  as  the 
cotton  crop  is  essentially  a  Southern  one,  the  bulk  of  the 
cotton  manufactures  would  be  found  in  the  same  States  ; 
but  it  is  not  so,  the  Northern  States  contain  the  great 
majority  of  the  cotton-mills.  The  reason  of  this  has  been, 
that  the  formation  of  the  country  with  rapid  streams 
issuing  from  the  hills,  is  more  favourable  to  the  providing 
of  water-power  than  the  slow,  sluggish  rivers  of  the  South, 
added  to  which  the  conditions  of  the  atmosphere  in  the 
North  are  also  better  suited  to  cotton-spinning.'  We 
should  like  to  see  most  facts  bearing  upon  industrial 
geography  thus  explained  that  are  capable  of  explana- 
tion. The  enormous  development  of  tne  American  pro- 
vision trade  since  we  have  allowed  all  articles  of  food  free 
entry  to  our  shores  is  very  surprising,  and  forms  the  sub- 
ject of  an  interesting  chapter.  In  this  the  rapidly  increas- 
\n^  trade  in  canned  food  is  interestingly  sketched.  In 
this  trade  Chicago  enters  so  largely  that  one  firm  makes 
up  50,000  cans  daily,  and  no  less  than  300  oxen  are  killcKl 
and  dressed  in  the  day  to  make  up  supplies  of  beef  alone. 
A  usefiil  summary  or  table  of  industries  is  given  for 
reference  at  the  end. 

Stewart's  Geographical  Reading  Books.    For 

Standards  IL,  III.,  IV.,  V.,  and  VI.     W.  Stewart 
&  Co.,  Holborn  Viaduct,  London. 

If  children  do  not  learn  geography  it  will  not  be  for 
want  of  a  number  of  text-books.  In  addition  to  these, 
we  may  add  the  more  or  less  systematic  treatment  of  the 
subject  in  the  way  of  reading  lessons,  as  recommended 
by  the  Code  for  1880.  Few  subjects  admit  of  being  thus 
treated  more  advantageously  than  geography,  associated 
as  it  is  with  the  political  and  physical  matters  of  every 
country  of  the  globe,  and  affording  scope  for  lively 
descriptions  of  scenery,  people,  animal  and  vegetable 
life,  and  remarkable  natural  phenomena.  When  we  add 
to  these  the  causes  that  may  be  assigned  for  many  facts, 
the  plain  deductions  that  may  be  drawn  from  others,  we 


have  shown  that  here  is  an  ample  field  for  interesting  as 
well  as  instructive  reading.  The  series  before  us  begins 
at  Standard  II.  This  introductory  book  is  written  m  a 
style  suitable  to  the  class  of  readers  for  which  it  is 
intended,  but  we  are  disposed  to  question  the  advisability 
of  placing  the  mass  of  the  lessons  treated  of  in  this  fiist 
stage  as  introductory  subjects.  The  little  scholar  is 
first  to  read  about  the  size,  shape,  and  motions  of  the 
earth,  the  points  of  the  compass,  latitude  and  longitude, 
and  other  matters  connected  with  lessons  on  die  globe. 
These,  we  think,  would  wisely  be  deferred  till  a  few 
details  were  given  appealing  to  home  observation,  soch 
as  make  up  most  of  the  subject-matter  of  the  book  for 
Standard  III.  In  fact,  we  should  simply  change  the 
order  of  these  two  books. 

This  book  for  Standard  III.  begins  with  some  very 
pleasinglessons  on  A  Walk  into  the  Country ^2jA  then  gives 
a  familiar  description  of  the  principal  features  of  Eng- 
land, commencing  with  a  graphic  description  of  the 
coast  line.  In  this  some  inaccuracies  occur.  P.  48,  'The 
coast  line  (of  Sussex)  continues  bold  and  rocky  till  we 
arrive  off  Selsea  BilL'  Now  the  Sussex  coast  is  remark- 
ably flat  from  the  sudden  termination  of  the  cliffs  at  Hove 
(West  Brighton),  thence  by  Shoreham,  Lancing,  Worthing, 
Goring,  Little  Hampton,  and  so  on  to  the  almost  sudden 
bluff  of  Selsea  Bill.    '  Crossing  the  mouth  of  tibe  Thames 

ifrom  Essex)  we  arrive  off  the  coast  of  Kent,  whidi  is 
or  the  most  part  low  and  marshy.'  Many  will  stare  at 
this,  who  remember  the  heights  of  Dover,  and  the  extent 
of  the  other  chalk  hills  of  the  Kendsh  coast  '  But  as 
we  skirt  the  coast  of  the  island  of  Sheppey,  we  notice  high 
cliffs  from  fifty  to  eighty  feet  in  height'  Now  the  Sheppey 
cliffs  begin  about  a  mile  eastward  of  Sheemess,  and 
suddenly  attain  a  height  of  nearly  300  feet,  which  they 
maintain  till  their  equally  sudden  descent  at  Warden. 
'  The  Cots  wold  Hills  take  their  name  from  the  ancient 
sheep  ''  cots  "  found  on  the  wolds  or  hills,' p.  'jd.  It  is  time 
this  misleading  etymology  was  abandoned.  By  a  glance 
at  Welsh  or  Celtic  roots  that  form  many  of  our  place- 
names,  it  will  be  found  that  Cotswold  is  from  the  Welsh 
coedy  a  wood,  and  the  Teutonic  wold^  of  similar  meaning. 
This  is  one  out  of  many  examples  that  we  have  of  dupli- 
cation of  meaning  in  place-names.  Equally  wrong  is  the 
attributing  the  world  combe^  a  valley,  to  the  Saxons,  it 
being  a  decided  test  word  of  the  presence  of  the  ancient 
Britons,  and  is  very  rarely  found  where  the  Saxons, 
Angles,  and  Jutes  predominated. 

Standard  IV.  takes  us  on  the  whole  agreeably  through 
Asia,  Africai  and  America.  In  this  book  we  are  treated 
to  no  less  than  four  full-page  illustrations  of  snakes,  and 
in  one  of  which  the  common  viper  is  represented  as  equal 
in  size  to  the  formidable  boa. 

For  Standards  V.  and  VI.,  one  book,  devoted  to  a  some- 
what advanced  description  of  Europe,  is  appropriated.  In 
this  we  have  methodical  descriptions  of  the  prindiKd  phy- 
sical and  political  features  of  the  countries  ot  Europe,  with 
the  most  striking  characteristics  of  the  people.  With  due 
attention  to  the  useful  sunmiaries  at  the  end  oif  each  chap- 
ter, together  with  the  use  of  maps  in  the  suggested  oral 
lessons,  the  pupils  who  go  through  these  thoughtful  and 
attractive  volumes  cannot  fail  of  gaining  a  fair  and  plea- 
santly acquired  knowledge  of  the  main  features  of  geo- 
graphy. The  illustrations  of  these  four  books  are  nume- 
rous, good,  and  in  almost  ail  cases  appropriate.  We 
might  take  exception  to  the  pilchard  being  represented 
larger  than  the  herring  (p.  116),  but  with  so  much  to 
commend,  we  are  not  inclined  to  be  hypercritiod. 


The  Church  Choir  Manual     Edited  by  Edwin 
Potter.    (London:  Rivingtons.) 

This  is  a  collection  of  preces  and  responses,  kyries, 
litanies,  and  doxologies,  that  will  doubdess  be  usefbl 
in  many  churches  where  full  musical  services  are  not 
used,  yet  where  the  prayers  are  intoned,  and  the  re- 
sponses sung  generally  in  a  harmonized  form.    The  fiist 
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ferial  versicles  are  arranged  from  Merbecke,  and  cor- 
rectly harmonized.  This  is  followed  by  a  setting  of 
Gregorian  versicles.  Next  comes  Tallis's  ever-popular 
preces  and  responses,  under  the  head  of  Festival  Ver- 
sides.  To  this  follows  a  monotone  setting  of  the  Litany, 
bv  the  editor,  to  which  the  accompanying  harmonies  are 
chaste  and  suitable.  Tallis's  litany  follows,  and  then 
follow  a  selection  of  kyries.  In  these  there  are  signs  of 
less  carefiil  writing  than  in  the  other  portions  of  the  book. 
We  har^y  like  the  following,  by  Sidney  Naylor  : — 


t=f 


i 


Lord,      have    mer  -  C7    up 


on 


us. 


We  don't  like  the  free-and-easy  resolution  of  the  seventh  in 
bar  I,  nor  the  skips  to  perfect  concords  between  the  alto 
and  tenor  in  bar  2,  and  have  a  greater  dislike  to  the 
flagrant  consecutive  fifths  between  the  treble  and  tenor 
in  bar  3.  This  disregard  of  the  most  important  rule  in 
harmony  again  occurs,  thus  : — 


W 


T 

these    thy 

Surely  there  are  plenty  of  good  specimens  of  kyries — 
almost  as  common  as  chants— to  be  had  without  printing 
such  crude  and  incorrect  stuff  as  this.  In  ecclesiastical 
music,  more  particularly  in  that  arranged  in  the  usual 
four-paxt  harmony,  we  have  at  least  to  ask  for  accuracy, 
and  this  seems  to  be  disregarded  in  many  of  the  ex- 
amples collected  bv  Mr.  Potter.  A  page  of  glorias 
(doxologies)  concludes  this  little  collection,  which,  with 
the  re-writing,  or  at  least  thoroug^hly  carefully  harmo- 
nizing, of  the  carelessly-written  kyries,  would  be  welcome 
to  most  choirs.  We  ought,  however,  to  mention  that  the 
book  contains  several  remarkably  good  kyries — some  by 
V>t.  Westbrook,  written  with  his  usi^  taste  and  accuracy. 


®ttn:s  Column^ 


Communications  fir  this  column  must  rcfuh  the  Office  not 
letter  than  th€  15M  fVu/.,  and  should  be  addrased, '  Thb  Query 
Editor  '  of  the  Practical  Teacher^  Pilgrim  Street,  Ludgate  Hill, 
London,  £•  C .  Correspondents  must  in  all  cases  remember  to  give 
their  true  names,  not  necessarily  fir  publication,  but  as  a  guarantee 
0/ good  faith  f  and  fir  facility  of  reference. 

We  are  new  receiving  such  a  number  of  Queries  that  we  shall 
be  obliged  for  the  future  to  limit  each  correspondent  to  one  queS' 
tunu  When  more  than  one  are  sent,  we  shall,  if  possible,  give 
slight  hints  for  the  solution,  or  solve  the  most  difficult  only.  All, 
however,  who  adhere  to  our  rule  may  be  sure  of  having  their 
difficulties  fully  explaintd. 

We  should  be  much  obliged  if  correspondents  who  send  numerical 
or  eUgebraical  questions  for  solution,  and  are  able  from  any  source 
to  give  the  required  answer,  would  do  so.  It  wwld  save  much 
time  at  present  spent  on  verification, 

I.  Pekcy  Alexander,  Leeds.— If  a  six-sided  figure  have 
its  opposite  angles  equal,  prove  that  its  opposite  sides  are 
parallel. 


Let  ABCDEF  be  the  hexagon.  Join  AC.  Then  we  have 
that  DCB  =  AFE,  CBA  =  FED,  BAF  =  EDC. 

.'.  DCB  +  CBA  +  BAF  s  \  (sum  of  angles  of  hexagon). 
But  by  I.  32  we  have  that  the  sum  of  the  angles  of  the  hexa- 
gon +  4  rt.  angles  =  12  rt.  angles. 

.*.  sum  ol  angles  =  8  rt.  angles 
.'.  DCB  +  CBA  +  BAF  »  4  rt.  angles  ; 
But       ACB  +  CBA  +  BAC  =  2  rt.  angles 
.-.  DCA  +  CAF  =  a  rt.  angles 
.'.  CD  is  parallel  to  AF,  etc.~Q.£.D. 

2.  A.  £.  Hodgson,  Leeds.— BAD  is  a  triangle  having  a  right 
angle  at  A,  AC  is  perpendicular  to  BD,  AC  =  8,  BC  =  3,  find 
Ad  and  BD.     (Irish  Commissioners*  Mensuration.) 

By  EacUd  VL  8. 

AC«=BC.CD    ...CD  =  4g  =  f  =~  =  2ii; 

.'.  BD  =  2lJ  +  3  =  24i. 
Also  by  the  same  proposition 

AD^=DC,  DB  =  V{V  +  3} 

/.  AD  =  f  n/73 

=  i  ^8-5440039} 
=  227840104. 

3.  J.E.R.,  Dudley. — Your  questions  would  receive  more  satis- 
factory answers  than  we  could  possibly  give  if  you  were  to  apply 
to  the  Head  Teacher  of  the  nearest  Public  Elementary  School. 

4.  Cceur  db  Lion,  Leamington. 
Simplify 

\{x(x  +  I) (JT  +  2)  +  Of  (jf  -  i)(x  -  a)}  +  »*(jr  +  I)  (X  - 1). 

Exp.         =|(jf»  +  2jr}  +  |x(*»  -  I) 
=  i  {*"  +  2Jir  +  2 jc»  -  2jif } 
=  i*. 

This  entirely  disagrees  with  the  answer  you  give.  There 
must  be  a  misprint  or  a  mistake  somewhere. 

5.  W.  H.  G.,  Grimsbury. — You  may  obtain  a  copy  of  the 
London  Matriculation  Regulations,  post-free,  on  application  to 

The  Registrar, 

University  of  London, 

London,  W, 
Your  other  question,  in  which  you  give  thirteen  words  of 
which  you  want  the  complete  history,  we  must  leave  unanswered 
because  of  the  space  it  would  need.  All  the  information  you 
re<^uire  may  be  got  firom  Wedgwood's  Etymological  Dictionary, 
which  you  will  find  in  any  good  reference  library. 

6.  Louis,  Dundee.— Prove  Euclid  11.  9  by  a  demonstration 
similar  to  that  of  the  preceding  eight  propositions. 


Let  AD  be  the  given  line,  bisected  in  B,  and  divided  into  two 
unequal  Darts  in  C. 

On  aC  describe  the  square  APHC. 

Join  AH. 

Draw  BFR  parallel  to  CH,  meeting  AH  in  F. 

Draw  through  F,  QFLM,  and  through  E,  GEK  parallel  to 
AD. 

Then  by  II.  4  Cor.  and  various  easy  deductions  which  it  is 
unnecessary  to  tnmscribe. 
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QA6F,  RFLH,  FGEL,  ECDK  are  all  squares,  and  there- 
Tore  RL  =  EF. 

Now  the  rectangle  PF  =  FC  =  FK  being  complements  of 
the  parallelograms  about  the  diagonals  of  their  respective  squares 
Hence  sq.  PC  +  sq.  ED 

=  QC  +  ED  +  FK  +  RL 

=  QD  +  2EF 

=  2QB  +  2EF 

=  2AB3  +  2BC>,  which  is  Euclid  11.  9. 

7.  •  DiEU  ET  MON  Droit/  Chobham. — A  merry  young  fellow 
in  a  short  time  got  the  better  of  one-fifth  of  his  fortune.  By  the 
advice  of  his  friends  he  gave  ;^2200  for  an  Exempt's  place  in 
the  Guards ;  his  profusion  continued  till  he  had  no  more  than 
£80  guineas  left,  which  he  found,  by  a  computation,  was  ^  of 
his  fortune.    What  was  the  original  amount  V 

The  greater  part  of  this  Question  is  certainly  most  unnecessary 
padding.  Stripped  of  all  tnis,  the  question  becomes  )\ths  of  a 
man's  property  is  jC9^  ;  what  is  the  property  ? 

Evidently  ;fy  x  ^^  =  ;f 6160. 

8.  *  DiEU  ET  MON  Droit  '  also  sends  us  ten  words  to  parse 
fully.  If  he  is  astonished  at  our  not  answering  his  request  we 
can  only  refer  him  to  Query  Column  for  this  month,  Italic 
Notices^  and  answer  to  Query  5. 

9.  With  respect  to  his  writing  also,  on  which  he  would  like 
our  opinion,  we  may  remark  that  it  shows  signs  of  promise. 
Write  faster  and  acquire  a  business  style,  otherwise  you  will 
never  write  really  well, 

Tliough  it  is  a  work  of  superero^ion,  we  feel  bound  to  point 
out  that  'beleive,'  and  'on  My  Writing,'  etc.,  etc.,  leave  evident 
room  for  improvement 

10.  Douglas  Leese,  Newton  Abbot.— Draw  a  vertical  line 
AB,  and  a  line  AC,  making  an  angle  of  30*^  with  it ;  place  an 
equilateral  triangle  DEF,  of  weight  W,  between  these  lines  with 
one  angle  on  AB,  and  the  other  two  on  AC.  Assume  that  the 
surfaces  are  smooth,  and  find  the  pressures  on  AB,  AC. 

In  the  figure  we  have  DAE= 
300,  DEA  =  i8o*'-6o'=  120*' .-. 
ADE=3o'v  by  I.  32  the  sum  of 
the  three  angles  is  I8o^  and 
EDF = 60" .-.  ADF = 90'.  Hence 
DF  is  the  line  of  action  of  Q, 
the  resistance  of  the  vertical  wail 
AD.  Hence  also  it  follows  that 
the  triangle  is  symmetrically 
placed  as  in  the  figure,  and  that 
EH,  the  vertical  through  the 
centre  of  gravity  of  the  triangle 
bisects  the  base.  Let  EH  meet 
the  base  in  H.  Then,  since  Uie 
system  is  in  equilibrium,  the  lines 
of  action  of  the  forces  acting  upon 
it  are  concurrent.  Therefore  the 
third  force,  the  resistance  of  the 
wall  AC  passes  through  H.  Hence 
HK,  perpendicular  to  AC,  re- 
presents this,  since  all  surfaces 
are  smooth.  Thus  we  have  P,  Q, 
I  and  W  acting  at  H.    Now  EHF 

I  =90'';  EHK  =  9o°-HEK=9o'' 

-  30*=  =  60" .-.  PHF  =  150"  /.  PHE 
=  120^     Also,  since  P,  Q,  W  are  in  equilibrium, 

P:Q:W::8inQW    :sinWP    :  sin  PQ 
: :  sin  EHF  :  sin  EHP  :  sin  PHQ 
: :  sin  90"*     :  sin  120"*  :  sin  150"* 

...      .     vT  .     1 

. .  1  .  2         *  ' 

: :      2        :      Vl"  •       i 

V.  Edwal,  Treffgame,  R.S.O.— We  advise  you  to  get 
more  advanced  books.  For  Latin  Grammar  and  Syntax: — 
Student* s  Higher  Latin  Grammar  (Murray),  7s.  6d. ;  Abbott's 
Latin  Prose  through  English  Idiom  (Seeley),  2s.  6d.  For 
Greek  Grammar  and  Syntax : — Parry*s  Greek  Grammar  (Long- 
mans), 3s.  6d. ;  Farrar^s  Greek  Syntax  (Longmans),  4s.  6d.  For 
French  Grammar,  etc.: — Breymann's  Gramtnar  (Macmillan), 
4s.  6d.  You  seem  to  place  rather  too  much  reliance  in  Ahn's 
books.    Do  as  much  translation  as  you  can. 

12.  J.  D.  RowE,  Dunstable. — Two  boys,  A  and  B,  start  to- 
gether from  the  same  point,  and' walk  round  and  round  a  ring 
fence  in   opposite  directions  till    they  meet   exactly  at  the 


starting-point ;  their  last  meeting-place  before  this  having  been 
990  yards  from  it.  A's  rate  is  to  B's  as  5 :3.  Find  the  distance 
covered  by  each.  We  venture  to  think  the  following  an  improve- 
ment on  the  method  you  adopt : — A  obviously  walks  five  times 
round  while  B  does  three.  Snippose  that  the  course  is  x  yards 
in  length;  then  we  have  two  interpretations  depending  on 
whether  the  990  yards  u  measured  in  the  direction  in  which  A 
is  going,  or  in  that  in  which  B  is  gobg.  In  the  first  case  A  has 
990  yards,  B  has  x  -  990  yards  to  do,  when  they  last  meet,  and 
as  they  do  this  in  the  same  time, 

3x990=5(4: -990)     ;.  :r=A^???=i584 

.'.  A  altogether  walks  7920  yards. 
In  the  second,  suppose  990  yards  is  measured  in  B's  direction- 
Then  5  x  990  =  3  (jr  -  990) 
/.  3xsr  8x990 

jT  =  8  X  330  =  2640 
.'.  A  walks  5  X  2640  SB  13,200  yards. 
B  walks,  in  the  two  cases,  4752,  and  7900  yards. 
Neither  of  these  answers  agree  with  yours.     We  are  jret  auda 
cions  enough  to  believe  them  a  nearer  approach  to  the  truth. 
The  method  is  not  so  tentative. 

13.  Amicus,  Leeds.— Solve  the  equations 

*  +  7I-K  +  53«  =  400 ) 

3*  +  73y  +  S'«  =  401  \ 
19*  +  Sor  +  35«  =  408 ) 

(London  Afatriatlation,  June,  1 88 1.) 
Subtracting  the  first  of  these  from  the  second 

2jr  +  2^  -  2«  =  I 
.       .  X  +    y  -     «  =  J 

Subtracting  the  second  from  the  third 

i6x  +  i6y  -  162  =  7 

But  these  equations  are  inconsistent,  inasmuch  as  x  -^y  -  z  cannot 
be  simultaneously  equal  to  \  and  A- 

Hence  the  original  equations  were  inconsistent  with  each 
other. 

(N.B.  It  is  not  an  uncommon  thing  to  find  these  in  Matrica- 
lation  Papers.    They  are  meant  as  catches,  of  course). 

14.  J.  D.  M.,  Weston-super-Mare. — I  have  a  bill  in  my  pos- 
session of  ;£'6oo,  which  is  due  in  6  months.  If  I  get  it  cashed 
now  the  bankers  will  charge  me  5  per  cent.,  but  if  I  wait  for  3 
months  I  shall  be  able  to  get  it  discounted  at  3}  per  cent.  On 
all  money  that  I  have  in  my  business  I  am  able  to  make  6  per 
cent,  per  annum  profit ;  would  it  be  prudent  in  me  to  cash  the 
bill  at  once,  or  wait  till  I  can  get  it  done  at  the  lower  rate  ?  If 
so,  how  much  should  I  gain  or  lose  ? 

Present  worth  of 

102^  for  6  mos.  at  5%  is  100 

'  If  »»  >»        VTT  =*  TT 

/.^  /.40  X  600 

^000        „         „         „      ^- 


41 


Now  this  money  is  supposed  to  be  put  out  in  the  business  for  a 
quarter  of  a  year  at  6%.     It  thus  becomes  -^^^  of  its  former 


100 


value 


120 


result  is  — ? 

/^         41 

41 V  24360   594     2  "A 

;205^( 

386 
369 


120 
82 


Thi5,  then,  is  the  amount  if 
the  first  course  is  adopted. 
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In  the  second  coarse  the  bill  lies  idle  for  a  quarter  of  a  year, 
and  is  then  cashed  at  3i%. 

Present  worth  of  loo(  for  \  year  at  3^%  is  too 

i;__  yte)  X   600 

600     „       „     ^r^fey 

On  simplification  this  last  becomes  jf  594  15s.  ioH{d.,  so  that 
it  is  the  better  coarse  to  keep  the  bill  by  about  13s. 
^  [We  are  sorry  to  differ  so  considerably  from  the  answer  yon 
give.    Perhaps  we  have  interpreted  the  sam  differently.] 

15.  J.  D.  M.  also  kindly  points  oat  a  mistake,  which  we 
not^  at  the  end  of  this  month's  Query  Column, 

16.  Alpha,  Bristol — The  abscissa  and  doable  ordinate  of  a 
parabolaare  A  and>&,  and  the  diameters  of  the  circnmscribed 
and  inscribed  circles  D  and  d.    Prove  that  Jy-^d^h+k, 

[Please  do  phrase  yoar  problems  more  definitely.  It  is  really 
hard  to  say  what  yon  mean,  and  wastes  mach  of  oar  time.] 

As  we  take  it,  PNP^  is  doable  ordinate,  and  A  the  vertex. 
By  the  inscribed  circle  we  can  only  mean  the  drde  touching  the 
parabola  and  A  and  PNP^  at  N.    If  this  be  the  case,  </»  ll. 

By  the  circamscribed  circle  the  circle  toaching  the  parabola 
at  A  and  passing  throogh  P  and  P^ 


If  this  be  the  case, 


•(!)■ 


hixy-k) 


And  as  it  is  clearly  impossible  »br  D  to  equal  k  except  in  the 
special  case  in  which  i  is  a  +  /(,  the  theorem  cannot  be  true. 

Do  yoa  mean  </ to  be  the  diameter  of  the  circle  inscribei  in 
the  triangle  PAP^  ? 

In  this  case  c/=.- ^  l>  ^    ^  +  4^* 

k  +  s/k*  +4>is  4A 

and  </  +  D  is  not  equal  \o  h  -^  k  except  in  a  particular  case. 

We  give  up  the  riddle. 

17.  Alpha,  Bristol.— The  vertex  of  a  parabola  is  taken  for 
the  centre  of  a  given : —  show  that  the  equation  of  a  straight  line 
toaching  both  circle  and  parabola  is 

>  =  »«  +  rVrnS*  where  ».=  ±{^J^^^)\ 

Here  again  yon  are  indefinite.    What  is  r,  what  is  dl 
On  the  natural  assumption  that  d  is  what  is  ordinarily  known 
as  a,  we  reason  as  follows : — 

Any  St.  line  toadiing  circle  radius  r  and  centre  at  origin  has 
an  equation  

y  ^  mx  '\-  rsji  +  /»'-* 
Any  St.  line  touching  the  parabola  an  equation 

.'.  if  a  St.  line  satisfies  both  conditions 


f^ffr  +  tnh^  -  fl'  =  o 


2> 


-rX* 


m 


=  ±  {^-'^~  0 


We  really  cannot  give  any  attention  to  your  third  problem. 
Yoa  have  had  more  Uian  your  share  of  our  space  already. 

18.  Thomas  Liddel,  Pontypridd.— In  a  triangle  ABC,  AD 
being  drawn  perpendicular  to  the  straight  line  BD  which  bisects 
the  angle  B,  show  that  a  line  drawn  from  D  parallel  to  BC  will 
bisect  AC.    (VotX's  EucUd) 

Suppose  the  line  EDF  which  is  drawn  through  D  parallel  to 
BC  meets  AB  in  E  and  AC  in  F; 

Then  the  angle  EDB = DBC  =  EBD .'.  ED = EB.  Describe  a 
circle  with  centre  E  and  radius  EB  or  ED.  Then  this  circle 
passes  through  A,  for  if  not  let  it  meet  BA  in  A^.  Then  A^DB 
being  the  angle  in  a  semicircle,  is  a  right  angle.  But  ADB  is  a 
right  angle,  etc.,  etc  Hence  A,  D,  and  B  he  on  a  circle  with 
centre  £  .'.  EA  =  EB  .*.  AF  =  FC  since  £F  is  paralld  to  BC. 

19.  Pupil  Tsacrsk,  HulL^A  person  has  £2^So  in  the  3  per 
cents,  at  83).    When  the  funds  have  ftllen  2\  per  cent,  he 

VOU  I. 


tnnsfen  his  capital  to  the  5  per  cents,  at  108 ;  find  the  altera- 
tion in  his  income.    (Barnard  Smith,  Arithmetic) 
In  the  3  per  cents,  jf  ico  stock  produces  £1 

.-.  ;f295o-  jfTJir><29SO 
^^59x3 

«  /88  los. 
After  the  funds  fall  2\  they  are  at  81. 

Hence ;£'295o  stock  is  worth  ;£?i-^  ^^  cash. 
In  the  second  stock  ;f  108  cash  produces  £5 

.   /•8i5<59 

••  A» — _ —  If 


=s  4*^10  I2».  6d. 
.*.  the  change  in  income  is  i^zz  2s.  6d. 

20.  Trigon.,   Langley  Mill.— If  x-\-a  be  the  G.CM.  of 
Jj'+/jr+^,  and  x^-\-fx'^q\  show  that  a  =-  ?^^ 

Since  4f+fl  divides  jr'+/uc+^,  s^-^px^q  vanishes  when  jf+fl 
^0,  ijit  when  xs»-a 

:,  fl'-fl/+j7  =  o 
Similarly  a^-ap^+q^^^o 

Subtract  these  results  and  we  get  at  once  a  »  ^—X^, 


.., 


[Your  other  question  must  be  omitted,  see  rules. 

21.  F.S.,  Romford. — Find  a  number  of  6  digits  with  7  in  the 
unit's  place  such  that  when  the  left-hand  figure  is  removed  to 
the  ri^ht  hand,  the  number  thus  formed  is  equal  to  three  times 
the  original  number.    (Civi/  Service,  Tan.,  1879.) 

The  number  is  142857.  To  show  the  reasons  for  this  choice 
it  is  necessary  to  convert  |  into  a  circulating  decimal,  ^  »*if , 
I  =5  (multiply)  '41  ,|  ==  'af ,  etc.,  etc. 

Hence  I  s=  '14285^ 

From  the  method  of  obtaining  this  result  we  see  at  once  that 

f  =188714 
f  ^  -428571 
f  =  $71424 
f  =  'ti428J 

♦  =  •65714* 
the  same  figures  being  used  throughout  and  in  cyclical  order. 
The  same  rule  applies  to  many  other  decimals,  such  as  those  for 
<iV,  -ff    ^  careful  study  of  similar  questions  will  enable  you  to 
do  most  of  them  by  this  method. 

22.  W.  E.  F.,  Rotberham. — If  9  oxen  are  kept  for  the 
same  money  as  7  horses  (for  any  given  time),  and  a  team  of  oxen 
are  i  as  long  again  in  ploughing  97  acres  as  the  same  number  of 
horses  are  m  ploughmg  90  acres,  and  a  field  costs  as  much 
whether  ploughed  by  oxen  or  horses,  viz.,  £j  5^  6d.,  the  same 
number  of  men  being  reauired  in  both  cases  and  being  paid  by 
the  time,  what  is  due  to  tnem  ?    (Colenso,  Ariihmetic) 

While  the  oxen  plough  97  acres 

the  horses      „      }  x  90= 108  acres ; 

.*.  the  men's  wages  in  the  two  cases  are  as  108  to  97. 
Also  the  keep  of  the  animals  in  the  two  cases  is  as 

7  X  108  :  9  X  97 

To  keep  our  ideas  clear,  let  us  introduce  the  symbols  m  and  k 
for  the  men's  wages  and  animals'  keep. 

loSw  +  yx  108* =97^+9x97/6 =j^7  5$.  6d, 
We  have  two  simultaneous  equations  which  become 

»i  +  9^=A 
^9x97-3x7x36 

1440 


2m 


160 


w=VA 


But  the  men's  pay  in  the  two  cases  Is  108^1  and  97;;f. 
Hence  the  pay  is  £iQ&  x  ^  and  ^97  x  V^  in  the  two  cases,  ths 
first  referring  to  when  oxen  do  the  business.  We  need  not 
trouble  to  elaborate  these  answers.  It  will  doubtless  be  objected 
that  we  have-  introduced  algebra,  but  it  must  be  remembered 
that  arithmetical  algebra  is  allowable  here.  Of  course  we  could 
have  dispensed  with  it,  bnt  the  result  woold  be  much  clumsier 
Winding. 
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23.  D.  J.  H.,  Airdric— Magnetism  and  Electricity  will  be  dealt 
with  in  doe  time.  We  shall  be  glad  if  you  will  pat  your  next 
oommnnication  into  a  stamped  enrelope,  and  not  entail  extra 
postage  upon  us. 

24.  An  Ex-P.T.,  Torquay.— James  Blackwood  issues '  A  Com- 
plete Practical  Guide  to  Her  Majest/s  Civil  Service/ and  Crosby 
Lockwood  issues  books  to  the  same  effect.  Consult  your  book- 
seller. 

25.  JosxPH  Inglis,  Peebles. — ^The  sum  of  two  numbers  is 
6,  and  the  difference  of  their  third  powers  is  56.  Find  the 
numbers. 

Let  X  and  ^  be  the  numbers, 

But>'=6-x     .•.aj*-(6-jr)*=56 

/.  2Jt*- 184:*+ lo&r- 216=50 

aj»-9J?*  +  54a?-  ij6=o 

(a?-2)  (a?'  +  7ar  +  68)=o 
.-.  ar=2,^=4;  or,  «*+7a?+68=o 


2  2 

We  must,  however,  neglect  impossible  answers.  This  method 
would  be  allowable  even  in  Simultaneous  Quadratics.  Indeed, 
for  this  sum  there  is  no  other. 

26.  Sermo,  Arbroath. — ^The  Scholarship  Answers  will  in- 
clude School  Management. 

27.  Joseph  Mawson,  Leeds.— Solve  the  equation— 

fl?'+a?y=28'l 
fly-y=3J 

From  the  second  equation  we  have  at  once  x = ^^^*    Substi- 
tute this  value  in  the  first  ^i^?2?+ (3+^-28. 
Puty=«,    Then— 

(3+«)'+«(3+«)=28« 
/.  2s'--i9g-f9=o 

.    ._i9:fcVi9'-8x9 

4 

-.  i9=fcV36i-72_i9=fcVa89_i9Aiy 

4  ,*  4 

=9  or  J 

.-.  ^=±3,  or  ±-t 

V2 

Hence,  at  once,  <r=±4,  ox  ^1 

28.  Pupil  Teacher,  Salfoid,  refers  to  our  answer  to  Qufty 
No,  21, /m^,  as  Algebra,  whereas  it  should  be  Arithmetic.  We 
did  not  know  that  this  was  the  intention  of  the  sender,  for  he 
certainlv  made  no  such  statement.  Certainly,  in  strictness  the 
phraseology  of  the  solution  given  is  Algebraical,  and  as  such 
might  not  be  accepted  by  H.M.'s  Inspector.  But  at  the  same 
time  there  is  no  Algebraical  princifie  involved,  and  it  would 
therefore  be  easy  to  adapt  our  words  to  Arithmetic. 

29.  W.  GouDis,  Derby. — In  the  expansion  of  (i+a?)*«  prove 
that  the  sum  of  the  squares  of  the  odd  co-efficients  differs  from 
the  sum  of  the  squares  of  the  even  co-efficients  by 

2,(2.-l)...(ll+l) 

1.2. 3...    n    ' 
Let  (I +ar)2-=Co  +  Cia?  +  Cj«>+ ... +  C2,  «»• 

(i-iy''=Co-^H^«  +  ...+%" 
.'.  Q^  -  Ci-  +  C a'  - . . .  +  Cam'*  is  equal  to  the  co-efficient  of  sfi 
in  ( I  +  a?)2-  ( I  -  )*;  U,  of  a^*  in  ( i  -  aj')^" 

•*  •         -1*     /      ,v  2«  (2«- l)  ...  (#1+ l) 

t,e,t  It  IS  equal  to  (  - 1)  — ^^ ^ ^ '. 

^  I.    2.      3.  ...      n 

It  is  not  necessary  that  n  should  be  an  integer.  If  it  is  not, 
of  course  both  of  the  above  series  will  consist  of  an  infinite 


number  of  terms.    This  will  not  alter  the  final  result    Had  the 
examiner  intended  yon  to  take  f»  as  an  integer  he  would,  wc 

Hl)«[25 


think,  have  written  the  answer 


w? 


Yon  will  notice  that  the  answer  as  you  have  given  it  requires 
a  slight  alteration. 

30.  R.  C.  Bean,  Crosby.— /2yr  London  tsi  B.A,  (we  p?e 
onbr  authors'  or  publishers'  names) : — History  of  Enj^ami, 
1660-1714.— Green's  Short  Histoiy  (Loi^ans') ;  The  Fall  of 
the  Stuarts,  Longmans'  Historical  Series.  If  poanble  read 
Macaulay's  History  for  a  general  idea  of  policy  and  the  ooane 
of  public  events.  History  of  EngUsh  LiUraiufe  during  tke 
sanu  period. — Professor  Morley's  book.  Dryden^  Skakafmre 
iAsyou  /iir&r).— Clarendon  Press  Series.  These  last  are  sU 
annotated  fully  enough  for  your  purpose.  Of  course  your  rcMi- 
ing  must  be  very  much  more  extensive  if  for  honours.  Consult 
your  bookseller  as  to  prices. 

31.  M.  A.  Smith,  Chepstow. — A  woman  has  a  certain  number 
of  esgs,  she  sells  *3  of  the  number,  and  one  more  to  one  pemn ; 
*  j  ofthe  remainder  to  a  second  person ;  *5  of  the  remainder  to 
a  third  person ;  and  after  these  sales  has  15  eggs  left*  How 
many  had  she  at  first  ?  (Pupil  Teachers'  Examination,  Nov. 
1880). 

*5  of  the  second  remainder  were  sold. 

..  *5  >»  ft  i»    1^» 

.'.  *5  of  the  second  remainders  15. 

the  second  remainders 3a 

Similariy  i  (= i  -  i)  of  the  first  remainder = the  second  remaifl- 
der=30.  .*.  first  remainder =45.  This  and  one  additional, 
f>.,  46,  is  f  of  her  original  stock.  Hence  she  originally  had  f  of 
46,  f./.,  69. 

32.  X.  Y.  Z.— By  selling  out  ;f  4500  in  the  India  5  per  cent. 
stock  at  1 12}  and  investing  the  |>rooeeds  in  Ejgyptian  7  per  cent 
stock  a  person  finds  his  income  incrtased  by  £iGi  15s.  What 
is  the  price  of  the  latter  ? 

For  his  former  income— 

/lOO  produces  £^ 

.".  Asoo       .»       <««S- 
This  is  increased  by  £iG6  158. 

Hence  his  income  now  is  £Z9Z  ^S^ 

Now  ;f  100  stock  is  worth  ;f  112}. 

.'.  £aSPO  „  jCH*x45. 

Hence^^??5l^^  produces  £393*. 

2 

;^/x45x^x/ 

••  £^i'fi  f*    £7' 

.*.  £^  If    £r 

.-.  The  stock  is  at  90. 

33.  G.  K.—Find  the  true  discount  on  the  foUowtng  bill, 
^^419  I2s.  Id.,  drawn  on  March  6th,  at  7  months,  disconnted 
September  15th  at  5  per  cent. 

Bill  would  fall  due  on  October  6th. 

From  September  15th  to  October  6th  is  15+6=21  days. 

In  addition  we  have  3  days'  'grace.' 

Interest  on    /loo    for  21  days,  at  5%  is  £X\. 


Discount  on  ;^iooff 
I 


»> 


If 


;fW 


If 
If 

If 


fl 
If 

»l 


If 
91 

I* 


£W' 

U 


4 


II 

2 


Hence  the  discount  is  £^, 
or  ;f  I  7s.  6d. 

(Perhaps  in  your  answer  you  forgot  the  •  three  days'  grace.*) 

34.  R.  Gibbons,  Stockport.— You  do  not  put  your  »» 
quite  plainly — How  can  money  invested  in  stoacs  accnmolate 
at  simple  interest  ?  As  we  understand  you,  the  answer  70a 
quote  is  wrong. 

[Through  the  kindness  of  several  correspondents,  we  pcMnt  oat 
a  slight  clerical  error  in  Query  Ho.  17,  June,  PaACTlcAi 
TsACHKR  :  220  yaurds  in  6  seconds  gives  75  miles  per  hour,  not 
82i.  Making  this  alteration,  the  time  of  collision  conies  to  K 
12  minutes  past  i  o'clock.] 
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Street,  W.,  London ;  lo  Cross  Street,  Man- 
chester ;  1 1 5  Hope  Street,  comer  of  Botbwell 
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PICTOEIAL  ATLAS 
OP  NATURE. 

Uen,  Animals,  and  Plants  of  all  Quarters  of 
the  Blobs, 

fITH  fiOO  ORIGINAL  WOOD  ENGRAVINGS. 


EXTRACT  FROM    PREFACE. 

'This  &tlu  bu  been  prepaied  with  the  view  of  pulling  before 
the  roong  itudent  of  geography  and  nataral  science,  in  i  com- 
pcndious  form,  those  objecU  of  which  menlioa  ii  contitmallr 
made  in  lessom  and  leclures  in  adepirlment  of  knowledge  daily 
becomiiw  more  deservedly  popuUr,  uid,  as  yel,  very  inade- 

qnatcly  fllustrated Here  will  be  fonnd.  in  the  Ethoolo- 

eical  plates  typei  of  the  families  of  Ihe  human  race  ;  in  the 
Nalunl  Hi*loty  Department,  [he  different  animals  ;  and  in  ihe 
Botanical  illoitrations  the  plants  of  the  virions  quaitrrs  of  the 
globe.  The  oatline  map  in  each  plate,  with  numbers  cotte- 
Sponding  lo  those  of  Ihe  separale  illustrations,  will  enable  Ihe 
learner  10  find,  and  the  leochcr  to  point  out,  Ihe  hahilat  of  the 
various  men,  animals,  and  plants;  and  the  employment  of  this 
work,  side  by  side  with  the  ordinary  alias,  will  thus  be  found  to 
coDtribate  moat  cKentially  to  the  student's  knowledge  of  the 
varioiu  connlriea.  ,  ,  .  .  The  woodcnts  have  been  prepared  with 
treat  care,  ihe  animals  and  plants  being  drawn  from  nature,  and 
■be  pictures  of  races  in  almost  every  caw  taken  either  from  life 
or  from  well-iulhenticated  photographs.  Many  of  the  most 
eminent  men  of  science  in  Germany,  including  Professor  Kirge, 
Dr.  Pechucl-Liische,  Dr.  Evers,  and  Professor  Krone,  have  lent 
their  valuable  assistance  in  verifying  Ihe  correctness  of  the 
picture*,  and  no  pains  have  been  spared  to  make  the  work  as 

complete  as  its  limits  will  allow TheunqnaliGed  success 

of  the  German  "  Typen-Atlas,"  which  has  been  welcomed  everv- 
where,  and  adopted  bv  the  best  schools,  public  and  private,  m 
Germany  as  a  valuable  edocational  atuilUty,  Induces  the 
publishers  lo  hope  for  an  equally  satisfactoiT  recoenition  of 
"The  Atlas  of  Naluie."' 


London  :  WARD,  LOCK,  4  CO., 
Warwick  House,  Salisbury  Square,  E,C 
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Algetoaic  Teaching  Ueftrmed. 


Algebraic  Factors:  How  to  Find  them,  aad 

How  to  Use  Ihem.  By  W.  T.  Kmcirr,  F.S.Sc..  Lon- 
don.  Science  Teacher,  formerly  Mathematical  Master  at 
New  College,  Southsea,  Auihor  of  'Solutions  to  Sctenee 
Papers  in  Malhemalics,'  etc 


Erery  Teacher  >nd  Stui3*nt  should  at  once  obtain  a  copy  of 
this  book,  since  its  principles  and  me(ho<1s,  when  fully  gia4]>ed 
ukI  adopted,  must  inevitably  produce  a  complete  revolution  in 
the  teaching  and  practice  of  Algebra.  To  persons  piepaiing 
for  Examinations  it  will  be  invaluable. 


'No  one  can  read  these  pages  without  b«ng  convinced  that  a 
vast  improvement  ought  to  be  effected  in  many  cf  ihe  metliods  of 
I*tformiaK  the  most  ordinary  operations  of  Algebra.  More  than 
this,  no  beginner  can  work  ihioush  the  examples  given  in  Ihc 
book,  according  to  the  plans  laid  down  in  it,  without  bringing  to 
all  future  mrk  a  facility  of  handling  and  transforming  Algebraical 
eipiessioas  Ibimerly  quite  wanting.  — Shttmiu  Guardian. 

'  Yon  may  freely  use  mv  name  In  recommending  the  book. 
Send  me  jo  copies.'— J.  B.  Colgkove,  M.A.,  Head  Master, 
Orammar  »Jioo1,  LougUboio'. 

'  I  think  it  a  pity  that  all  teachers  of  Algebn  do  not  know  there 
Is  luch  a  capital  lx>ok  to  be  had  at  a  very  moderate  price' — W.  J. 
Mantle,  F.R-C.S.,  Head  Master,  Diocesan  School,  Lincoln. 

Other  remarks  by  ptactital  teachers : — '  It  is  all  it  professes  to 
be-'  '  Valuable  and  not  costly, '  '  That  rara  avii  in  this  stereo- 
(yped  age — something  both  new  and  good.'  'A  real  boon  10  all 
Mncben  of  Algebra.'    'Your  admirable  book.' 


To  6e  had  ONLT/rom  ihe  Author, 

SPRING    HILL    HOUSE,    TAVISTOCK, 

Price  2s.,  nost  fres;  fntir  Copies  as  three. 


TUITION   BY   CORRESPONDENCE. 

Bhahch^— MatncaUtioo,  SchoUnliip,  Ceni&ate,  Sdoia,  Diawinc, 
DiocsHD,  Ovil  Service,  Musical  rudndrng  Tank  Sd-&X  Mgdlcal,  Lent! 
Sbanhanj,  P.T.  Papers,  Spod*!  &ihj«tr«c.  ^  '  ^^ 

.  DlTAiLS  Win  be  Kni  upon  ippliaticin.  No  Tea  u  b  any  csh  i^vhI 
DDtil  the  ipvcific  qualificatKa  fought  hai  been  abtitiaed. 

Addms,  Ur.  jAuis  jENNiHaa,  Tuilkm  by  CorTeqnadeoce  0«c«, 
Deptloni,  London. 

Nearly  Ready,  368  pages. 

Small  Crtmm  Zvo,  price  3J.  6d. 

THE 

HISTORICAL  SCHOOL 
GEOGRAPHY. 

BY 

CHARLES  MORRISON,  M.A.,  Ph.D., 

Laie  Prindfal  0/  Arnold  College,  Haekn^. 
Author  of  the  '  Order  of  Creation,'  etc 

London  :  SIMPKIN,  MARSHALL,  &  CO. 

/■»«  PMiMktd,  prtct  II. 

NOTABILIA  OF  ENGLISH  HISTORY. 
By  Walter  Blanckakd,  A.C.P.  A  systematic  con- 
deoMtioQ  of  the  subject,  alike  iu«fnl  to  the  leadier,  pupil,  or 
private  •tudent.— Thomas  Mukby,  33,  Bonverie  Street.  Lod^ 


CurrcDI  Accounts  opened  aocordbiK  lo  Ihc  uoal  practka  ef  aba 
Bukm,  and  Inteim  afioMd  on  the  mininun  sunihly  bslum  win  ooi 
drawn  below  jfa^    No  conuniwofi  charEed  for  liewing  AccountL 

71k  Bank  also  receives  awney  on  Depoui  at  TWe  per  cxoL  iDiemt, 
repayable  on  demand. 

The  Bank  uodertakia  for  iu  Cuitsuen,  free  of  charge.  Ihe  cuuodi  of 
Deedi,  Wriiinn,  and  other  Sccoriliei  and  Vahublei :  the  cDHeciian  of  Bili 
of  Evdiange.  Dividend!,  and  Coupotu  \  and  the  purchase  and  ula  of  Stocb 
and  Share*.  Lellen  ofCredil  and  Citmlar  Notes  isiued. 

A  Paait^let,  with  TtilL  particulars,  on  appUcation. 
■jtti  Mmrck.  iBfa. OtANJlS  RAVENSCROn'.  Uangn. 


Tba   BlrktMOk   Bulldliw   SodatT's   AnBual   B«c«dpta 
uoaed  Four  Hllllana. 

HOW  TO    PURCHASE  A    HOUSE  FOR  TWO 
GUINEAS  PEK  MONTH,  irith  immediate  Poimshd  and  ao 
ttvuioPay.    ApptyaiiheOffiotoriheBiBifBaci:  ButLDiiK^  SoanY. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  imme^au  pouuieo, 
either  lor  Building  01  Gstdtnini;  puipcses.   Apply  al  the  Office  of  Ibe  Biit- 

A  Pamphlet,  with  foil  pajtjcutart,  on  applicatfon 

PRANCES  RAVENSCROfT,  Maii(ct 
SDHIhampIm  Building*,  Oiancetr  Lane. 


The  Notation  of  Vocal  Music, 

ON   THE   PRINCIPLE   OP 

Substitution  of  Pitch: 


W.    W.    PEARSON. 


Pait-frtt  far    FOUR    STAMPS  from    Iht    Autlur, 

ELMHAM.    DEREHAM. 


Grey 

and 

Faded 

Hair. 

Read 

and 

Ponder. 

HOWARD'S  MIRACULOUS  FORMULA  stUl  retuns  ib 
title  el  NEVER  FAILING,  and  can  be  uted  with  mo- 
(idcDce  (alter  ereiytliiiiifelw  has  lailed)M«  Prodnceiof  WUskeit, 


FalUng  Off,  a 

Ladies  and  Childreii  for  strengtbening,  promoting  the  growtti 

sod  reiloriDg  grey  and  faded  luir  to  iu  nalnral  c( 


Frufrom  ebservation,  and  fast  paid,  15  stamft. 

Note  Nans  and  Adduss  :— 

DANIEL    HOWARD, 
331  HIGH  HOLBORN,  GRAY'S  INN,  LONDON.  W.C 


ASSISTANT  Required  in  September  in  smalt 
**■  Private  Sduxd ;  mnit  be  aUe  to  teach  Easllsb  snbfeds 
thoTougUy.  £ia  pa  anmim,  tendent,  ioaeMiiie  £i  pa 
annum.  Light  duties.  Opportanity  fM  ttndy. — ApiSy,  Hoil^ 
HoBie,  MocUnet  RMid,  lOlboni,  N.W. 
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POPULAR  EDUCATIONAL  WORKS. 

By  JOHN    R.   LANGLER,   B.A.,   F.R.G.S., 

0/iAe  IVatminster  Training  Collegr^  One  oj  the  Examiners  in  Geography  to  the  College  of  Preceptors. 


Langler's  Pictorial  Geography. 

For  Young  Beginners,    Beautifully  Illustrated.     Price  $s, 

G  EGGRAPH  Y. 

Langler's  Mathematical  Geography. 

New  Edition,  price  28.,  extra  cloth.    Cheap  Edition,  6d. 
With  a  Coarse  of  Ezamitiatioii  Questioiis. 

The  Schoolmaster  says — '  It  is  a  book  so  compactly  written,  that  students  preparing  for  examination,  and  teachers  desirous  of 
Ttymng  their  knowledge,  would  both  find  it  of  great  service. ' 


Langler  and  Hughes's  Standard  Geographies. 

II.  and  III.,  each  id. ;  IV.,  2d. ;  V.  and  VI.,  each  3d. ;  Complete  in  one  voL,  cloth,  neat,  is. 

The  Schoolmaster  says — 'It  is  an  excellent  text-book,  cheap  as  well  as  good.     It  ought  to  be  greatly  successful.' 

READING. 

*  The  best  Tablet  Lessons  we  have  seen.' 
47  Adopted  by  tTie  London  and  other  principal  School  Boards, 

Langler's  Heading  Sheets. 

Just  published  in  a  new  and  superior  Type,  the  Seventh  Edition,  price  7s.  6d. ;  or  the  28  Lessons  mounted 

on  14  boards,  15s.    The  Series  includes  the  Roman  and  Script  Alphabets. 

The  New  Edition  of  this  well-known  Series  of  Reading  Lessons  is  issued  in  an  attractive  form,  on  very 
good  paper,  and  in  a  clear,  bold,  distinct  type.  The  carefully  graduated  system  on  which  these  Lessons  are 
constructed  has  secured  the  highest  commendation  from  practical  educationists. 


Langler  and  Hughes's  Young  Students'  Headers. 

Priffler^Ptut  I doth,  3d*      I      Complete  Primer— very  strongly  bound,  cased,  6d. 

„  „   II „     3d.      I      First  Reader  (Standard  I.)       „  „      6d. 

Adopted  by  the  London  and  other  principal  School  Boards, 

The  remaining  Books  of  the  Series  ^will  be  issued  with  as  little  delay  as  possible. 

OPINIONS. 

The  Schoolmaster  says — '  This  primer  has  been  prepared  with  exceptional  pains.  It  is  an  admirable  specimen  of  Ictter-bttilJingy 
and  leads  the  pnpU  by  very  easy  and  ingenious  stages  towards  a  knowledge  of  reading.' 

Fremlein  Heerwart^  Stockwdl  Kindergarten  Training  College^  writes^'  They  perfectly  harmonize  with  the  principles  of  the 
Kindeigarten.    I  always  recommend  your  Reading  Sheets  and  Books.' 


TABLES. 


LAKOIIR'S  JUNIOR  TABLE  CARDS. 

SUITABLB  FOR  STANDARDS  I.,  II.,  AND  III. 

Price  One  Sbilling  per  Packet  of  Twenty-four. 


LANGLER'S  SENIOR  TABLE  CARDS. 

Suitable  for  Standards  IV.,  V.,  and  VI. 
Price  One  Shilling  per  Packet  of  Twenty-fonr. 


SPELLING. 

Langler's  Spelling  Books. 

Infiuil.^,  Put  L,  Id;  Part  II.,  id.;  CloUi,  gd.    SteiMlards  I.,  II.,  III.,  and  IV.,  each  id.    Standard  V.,  ad. 


LoHDQN'  40SEPH  HUGHES,  Pilgrim  Street,  Ludgate  Hill,  E.C. 
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LECTURES    ON    TEACHING, 

Delivered  in  the  University  of  Cambridge  in  the  Lent  Term,  1880.    By  J.  G.  Fitch,  Her  Majesty's  Inspector 

of  Schools.    Crown  8vo,  cloth,  6s. 

LOCKE    ON  EDUCATION.    With  Introduction  and  Notes  by  the  Rev.  R.   H. 

Quick,  M.A.    Price  38.  6d. 

CAMBRIDGE  WAREHOUSE,   17,   PATERNOSTER  ROW. 

OH   MY  POOR  CORN  I        THE  CRY  OF  THOUSANDS. 

The  Weir,  Marshfield,  near  Chippenham,  April  asth,  x88i. 
"  Will  you  kindly  send  me  another  box  of  your  Cora  Salve  ;  I  have  enclosed  xs.  3d.    I  have  had  very  painful  0>ms  for  a  great  number  of  jrears,  and  by 
nng  your  Salve  have  found  great  relief,  and  nope  by  continuing  to  use  it  for  a  little  while  they  may  be  quite  cured.    I  will  recommend  your  Salve  to  my 
ieods.— Mks.  Harky." 

xo,  Beresford  Street,  Jersey,  April  sth,  x88x. 
"  Mcnrs.  Bond  ft  Co.— Gentlemen, — Please  send  me  two  boxes  of  your  Cora  Cure.    Have  nearly  cured  my  corns  with 
contents  of  box  lately  got  from  you.— Yours  truly,  W.  H.  Brown." 

x^,  Leadenhall  Street,  E.C.,  June  aand,  x88i. 
"  Sirs,— Kindly  send  me  a  box  of  your  Cora  Salve.    I  enclose  stamps  (or  same.    I  have  already  had  one  box  for  myself 
and  can  testify  to  its  goodness.— Youn  traly,  H.  G.  Morris." 

City  Temoerance  Hotel,  Lendal,  York. 
Mr.  Bond.—  Sir, — Will  you  kindly  send  me  another  box  of  your  Cora  Salve ;  I  shaA  try  another  one,  as  your  last  has 


usm! 


It 


greatly  relieved  my  feet. — ^Youn  truly,  Joseph  Barker.' 


BOND'S  MARVELLOUS  CORN  CURE 

Gives  immediate  relief  from  pain,  and  in  a  few  days  entirely  removes  Bunions,  Corns, 
Warts,  Chilblains,  Swellings,  Burns,  Blisters,  etc.     See  Press  Opinions.     Use  no  other. 

Plaisters  entirely  superseded. 

The  Genuine  in  Pink  Wrappers,  and  bear  the  Government  Stamp.  Sold  by  all  Chemists. 

IS.  ijd.  and  2s.  9d.  per  box,  or  sent  post  free,  is.  3d.  and  2s.  iid,  by  the  Proprietor, 

MANSFORD'S    MATHEMATICAL   WORKS. 

By  CHARLES  MANSFORD,  B.A,  Lecturer  on  Mathematics  at  the  Westminster  Training  College. 


HAI  HA  I    You  should  use 
Boko's  Corn  Curs. 


Mansford'B  School  Arithmetio.    Price  4s.  6d. 

The  entire  subject  is  logically  arranged ;  and  the  explanations 
given  indicate  the  proper  methods  of  teaching  the  roles,  and  also 
present  a  convenient  summary  of  the  principal  points  to  be 
remembered  by  the  pupiL 

The  best  methods  of  working  are  folly  explained  and  illustrated, 
and  the  rules  are  printed  at  leng[th  and  in  different  types.  Most 
of  the  examples  are  taken  from  the  Papers  set  by  the  Education 
Department  during  the  past  twenty  years. 

The  SckcolmaiUnaiy*-'*  We  can  strongly  recommend  it  to  the  attention 
of  our  readers.' 

The  Sckaai  Board  CkromicU  says—'  The  commercial  port  is  as  good  from 
the  practical  point  of  view  as  the  theoretical  is  from  the  scientific  standpoint. 
It  is  a  capital  Arithmetic ;  novel,  without  being  far-fetched  or  over-iogenk>us.' 


yust  issued,  containing  Christmas  Papers,  1879. 

Maii0ford*8  Mental  Arithmetio  for  Scho6l8  and 
Training  Colleges.    Price  is.  6d. 

The  rules  and  examples  are  systematically  arranged  and 
naduated.  Each  page  contains  a  single  rule,  with  its  proper 
ulustrations  and  accompanying  examples. 

The  misceUaneons  examples  contain  a  complete  set  of  the 
Certificate  Examination  Papers  in  Mental  Arithmetic,  both  for 
Male  and  Female  Candidates,  from  the  beginning.  The  answers 
at  the  end  may  be  relied  upon. 


Mansford'B  School  Euclid.    Books  Land  II.    Price  IS 

In  this  little  Manual  the  oropositions  are  so  arranged  as  to 
bring  out  the  relation  of  the  several  parts.  Exercises  and 
explanatory  notes  are  appNcnded  to  each  proposition,  and  the 
diagrams  nave  been  specially  engraved  to  show  the  distinction 
between  the  constractive  parts  and  the  data.  A  series  of  one 
hundred  miscellaneous  exercises,  classified  according  to  the  propo- 
sitions on  which  they  depend^  is  given  at  the  end. 

Now  ready,  price  2s,  6d. 

Mansford'B  Solution  of  Oeometrical  Exercises 

Explained  and  Illustrated.    With  a  Complbte  Key  to 
THE  School  Euclid,  and  100  Additional  Examples. 

This  Key  has  been  prepared  specially  for  Teachers  who  use 
the  School  Euclid.  It  contains  the  Solution  of  all  the  Examples 
in  the  Text  Book,  and  also  of  100  Additional  Examples,  which 
are  so  arran^d  that  a  Teacher  can  select  a  suitable  exercise  for 
any  proposition. 

Mansford'B  School  Algebra.    Price  is.    New  Edition. 

Is  specially  adapted  for  Pupil-Teachers,  and  contains  full  ex- 
planations  of  the  points  likely  to  prove  difficult  to  beginners.  There 
are  numerous  original  examples,  especially  in  problems,  which  are 
carefully  classified  and  graduated.  The  relation  of  the  subject  to 
Arithmetic  is  kept  constant^  in  view  and  iilustrated  throughont. 

Adopted  by  the  London  School  Board,    New  Edition, 

Mansfbrd's  Algebra  for  Elementary  Schools. 

Price  6d. 


*^*  The  New  Editions  of  Mr.  M^n8ford'8  Algebras  contain  Additional  Chapters,  with  numerous  Examples  on 
FACTORS.    These  Algebras  will  be  found  thoroughly  adapted  to  the  most  modem 
requirements  both  of  Elementary  and  Middle-class  Schools. 

ttj*  Specimens  sent  post  fru  on  receipt  of  published  price  in  stamps. 

JOSEPH  HUGHES,  Edncational  Mlisher,  Pilgrim  Street,  Lndgate  HiU,  E.G. 
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JOHNSTON'S    SERIES   OF   ATLASES 
AND   HANDBOOKS. 

_      _  POLITICAU 

am  Qeoonpbr- 

klf-boand  8vo,  y-. 


PHYSICAL. 

Ooography.    Imje 

iaJ  410,  hu(f 

vn  Phy^al  Allu.    Clo 

h  S*o,  ji.  U. 

HrSL,   a.u.6. 

SCRIPTURAL. 

The  PcTlpture  Atlas.    PHcc  doth,  ».  ti.;  imitation  vt 
Th6  Bible  AtlM.     .6Co1oaralM.jB,..L 

uin,  ^ 

CLASSICAL. 

Tbe  IJParld  Claaalcal  Atlas.    FuU-bouDd  cloih,  ;i. 
The  UnrlTHUod  Classical  AUas.    In  drane  t<a(a., 
bound  doth,  w- 

151. 

ji.  U.;  full 

JOHNSTON'S 

SERIES  OF 

SCHOOL    HAPS    AND    ILIDSTMTIONS 

is  tbe  most  exteniiTC  uld  accuntc 

The  Maps  aie  alwayi  ap  to  date,  and  each  Uap  or  DiagniD 
ii  accompanied  with  a  descriptive  Handbook.  Thii  it  npplied 
grati*.  The  whole  Series  k  nnifbrm  in  lize,  being  50  bf  41 
Inches;  and  in  piice,  on  Rollen,  Vanltbed,  12a.  each;  (Jn- 
Tamiihed.  lot.  each. 


MAPS. 


ILLUSTRATIONS. 

Natural  Pbilosoptay, 
Human  Anatomy, 

SteatD  Engines  and  Boilers, 

Astronomy, 

Natural  History, 

Mineralogy, 

Zoology, 

Electricity, 

Light  and  Heat 


DttaiUd  Catalague  and  Sptcimtn  Shftt  gmlit  and  foil  fret  en  Application. 

W.  &A.  K.  JOHNSTON,  Edinburgh;  and  6,  Paternoster  Buildings,  London,  E.C. 

GEIKIE'S    PRIZE   COPT-BOOKS. 

Nos.  I  to  21.    Price  2d.  each. 


SOME    NOTICES    OF    THE     PRESS. 


ny.bcok  depart  RH 


,-liDolu.    TliE  ingenuity 


dikplayd  in  giving  fres, ,  „ 

wnndrTfiil.     The  Kt  IxTore  u.<  is  not  new.      ll  liis  nk.,.,,......  .  ..r'^^ 

and  ms  iu  nwrita  betviiK  ODTc  widely  kiuwn,  it  witlctTtunly  be  mort  wtdi 
Hied.     Ai  ngu^l  roiing,   hcwlbg,    6gnnng,  »nd  lelteiing,  we    iuiDW 

'  We  are  much  pTeaAcd  with  tllCK  cop^'boolc^  .  ■  .  Of  thepenman^ipa 

ipedmou  of  oitigraphy,  and  the  txexaaa  iiKluded    in  the  twenty^: 
Dumbcnof  the  leriei  leave  nothing  to  be  tkured.     No.  15  of  the  aer 

XI  for  tha  annuil  tciu  io  p- 


td  copy.booki  ut  by  do 
populai  Civour  CNi  JUHl 


nowadays,  but  these  t* 


■ugs  of  hii  WDik,  for  the  good  qniliiy  of  the  uylei  of  writing  a 

the  intereat  and  variety  of  the  infonoaliaa  aooght  to  he  im^- ^ 

mcdury  in  the  aubject-maiter  of  many  of  tM  advajKvd 
thought  bellowed  upon  the  coauneitial  ccmiei  io  the  ' 
writing,  bo^-lcee^nng,  account-JEeepinD,  financial  Eiar 


e  and  eihiuilvs 


Eiansactioaa,  ajkd  geovally 


STRAHAN  &  CO.'S  SCHOOL  PRIZE  LIST. 


RANALD    BANMERHAN'S   BOYHOOD. 

Bf  Georgk  Macdonald.  With  Illiutralioni.  Crown  8*0, 
cloth  extra,  3s.  6d.i  gilt  edges,  4*. 

THE  POSTMAN'S  BAO.    By  John  de  Liefdk. 
With  lllnstiationt.  Crown  8vo,  doth  gilt  and  gilt  edges,  31. 

LIFE  l)y  tHe  FELLS  and  tbe  FIORDS.    By 

BjoRNSTjERt^E  BjoKNsoN.    Small  Svo,  cloth  giJt,  at,  6d. 

TALES  Of  MANY  LANDS.    By  M.  Fraser- 

Tytler.    With  IllostrationB.     Crown  Svo,  cloth  gill,  gilt 
edges,  31. 

MBS.     DXTBOSQ'S    BIBLE.      By    William 
Gilbert.    Small  Svo,  doth  gilt,  as.  6d. 


LOW.     With  [llustratiuns.     Crown  Svo,  c 


JASMINE  LEIGH.    By  C.  C  FRASER-Tyn-ER. 

Ciown  8to,  cloth  extra,  5s. 

THE  OOOD^NATURED  BEAR  and  Other 

STORIES.      By    R.    H.    Horne.      With    lllartialjoos. 
Small  Svo,  cloth  gilt,  gilt  edjes,  31. 

LILLIPUT  LEVEE.    With  Illosbations.   Square 
jimo,  doth  gilt  extra,  2*.  6d. 


STRAHAN  &  CO,  LIMITED,  34,  PATERNOSTER  ROW,  LONDON. 


THE 


A  MONTHLY  EDUCATIONAL  JOURNAL 


Edited  by  JOSEPH  HUGHES. 


'  Knowledge  is  proud  that  he  has  learned  so  much^ 
Wisdom  is  humble  that  he  hnows  no  more.* — Cowper. 


Vol  I,    No.  7. 


SEPTEMBER,    1881. 


Price  6d. 

Post  Free,  y^D. 


I^ealtf)  at  iScfiooL 

BY  ALFRED  CARPENTER,  M.D.  (lOND.),  CS.S.  (CAMa), 
Vic^'Prcsidatt  of  the  British  Medical  Association. 

YL—WEHTlhATlON-^ontinued. 

IT  being  a  part  of  the  necessity  of  school  life  that 
children  should  be  brought  into  close  proximity 
with  each  other,  and  as  close  packing  rapidly  deterio- 
rates the  atmosphere  in  which  they  live,  there  is  a  natural 
tendency  in  their  assembling  together  to  poison  each 
other.     It  follo¥re  that  some  means  must  be  taken  to 
obviate  this  tendency,  and  to  prevent  a  serious  evil. 
We  have  not  far  to  look  for  those  means,  because  it 
w^ill  always  be  found  in  nature  that  the  allwise  Author 
of  our  existence  has  placed  the  antidote  not  very  far 
from  the  bane  itself.     The  very  circumstances  which 
give  rise  to  atmospheric  deterioration  at  the  same  time 
set  up  conditions  which  provide  a  remedy  if  those  con- 
ditions can  have  full  play.     There  are  natural  laws 
which  provide  for  the  renewal  of  air  in  a  given  place 
if  those  natural  laws  are  not  impeded  by  some  con- 
trivance of  man's  invention.    The  first  result  of  over- 
crowding is  to  raise  the  temperature  of  the  room  in 
which  the  crowd  is  assembled.     The  natural  heat  of 
the  body  is  about  98*5  ;  and  when  a  number  of  per- 
sons are  in  close  proximity  to  each  other,  even  in  the 
open  air,  their  heat  is  imparted  to  the  air  in  contact 
with  their  persons ;  and  if  they  are  in  a  closed  room  it 
is  rapidly  raised  to  a  figure  which,  if  other  natural 
laws  did  not  impede  it,  would  raise  the  temperature  of 
the  room  to  98*5,  making  it  equal  to  that  of  the  blood 
itself.    But  this  tendency  to  equality  is  counteracted  by 
the  law  which  regulates  the  diffusion  of  gases  and  the 
tendency  which  exists  between  the  air  in  the  room  and 
the  air  outside  to  equalize  itself  in  consequence  of  that 
natural  repulsion  which  exists  between  particles  of  a  gas 
which  are  of  the  same  nature.  There  are  also  other  attri- 
butes of  matter  provided  by  nature  to  prevent  the 
annihilation  of  the  human  species  which  would  cer- 
tainly result  from  the  very  attribute  of  things  if  some 
such  provision  was  not  made.     One  of  the  first  results 
of  a  rise  of  temperature  in  a  given  room  is  the  estab- 
lishment  of  draughts.     Whenever  the  air  of  a  room 
has  its  temperature  made  higher  than  the  outside  air, 
by  any  cause  whatever,  there  is  an  increase  in  the  size 
of  the  molecules  of  the  air  itself  which  expels  some 


of  the  warmed  air  from  the  room,  the  same  condition 
is  established  by  the  air,  as  happens  to  water  or  iron 
under  the  influence  of  heat ;  each  molecule  expands 
and  occupies  more  space  than  it  did  before.  There  is 
a  tendency  for  the  air  in  the  room  to  diminish  in  mate- 
rial quantity  by  expansion  in  every  direction.  This 
causes  a  passage  of  air  to  take  place  from  within  out- 
wards, and  there  is  a  commencement  of  the  removal 
of  the  now  adulterated  air ;  but  if  air  does  get  out, 
it  follows,  as  a  natural  consequence,  that  air  can  also 
get  in  ;  and  as  the  air  outside  is  now  colder  than  the 
air  in  the  room,  the  cold  air  coming  into  contact  with 
the  warmer  molecules  causes  them  at  once  to  contract 
their  size  and  a  vacuum  is  produced ;  more  cold  air  gets 
in,  and  a  draught  is  set  up.  This  cold  air  has  an  in- 
creased impetus,  and  the  colder  it  is  the  more  certainly 
will  it  penetrate  into  the  room  with  greater  or  less 
rapidity ;  the  new  intruders  become  warmed,  and,  ex- 
panding, press  against  those  which  resist  their  enlarge- 
ment less  decidedly,  and  which  is  in  the  direction  of 
the  warmer  air ;  thus  hot  air  goes  out  in  one  place  and 
cold  air  enters  by  another,  a  more  or  less  thorough 
draught  is  established.  This  is  a  part  of  the  prin- 
ciple by  means  of  which  winds  arise,  and  the  air 
renewed  on  the  surface  of  the  earth.  I  stated  that  the 
problem  was  how  to  prevent  the  quantity  of  Cog  in  a 
given  confined  place  from  rising  from  the  ordinary 
standard  of  '4  parts  in  1000  to  some  figure  not  much 
above  that  quantity.  Nature  gives  us  at  once  a  means 
whereby  this  problem  may  be  solved,  viz. : — by  admit- 
ting sufficient  fresh  air  to  keep  the  standard  at  its  proper 
level ;  but  this  at  once  involves  another  problem  which 
must  be  solved  also  if  the  principle  of  ventilation  is  to 
be  a  satisfactory  one.  A  man  upon  an  average  inhales 
1 6 '6  cubic  feet  of  air  per  hour,  and  produces  about  12 
to  16  cubic  feet  of  carbon  anhydride  in  24  hours.  To 
keep  down  the  level  of  impurity  to  its  allowed  quantity 
involves  the  requirement  of  100  times  the  volume  of  air 
for  the  purpose.  It  follows  that  more  than  16 '6  cubic 
feet  per  hour  must  be  supplied  for  each  individual  for 
this  object  to  be  attained,  and  hence  the  tendency  to 
excessive  draught.  How  is  this  draught  to  be  ob- 
viated ?    This  is  the  second  problem. 

We  must  also  bear  in  mind  that  there  are  many 
other  sources  of  Cog  in  the  atmosphere  of  a  room  than 
the  human  beings  which  it  may  contain.  There  is  the 
great  consumption  of  oxygen,  and  the  rapid  formation 
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of  C02  in  all  cases  in  which  lighting  and  heating  are 
carried  on.  Combustion  may  cause  even  a  greater 
deteriorate  than  that  which  is  produced  by  human 
beings,  although  from  causes  presently  to  be  mentioned, 
it  is  not  always  so  dangerous  in  its  results.  Besides 
fires  and  lights,  there  are  numerous  kinds  of  animals, 
whose  function  it  is  to  rapidly  destroy  the  vital  pro- 
perties of  oxygen ;  and  there  are  also  the  thousand  and 
one  changes  which  are  always  going  on  in  organic  matter, 
by  means  of  which  still  further  quantities  of  oxygen 
are  removed  from  the  air,  and  to  some  extent  returned 
as  C02,  in  the  oxidising  changes  which  are  always 
taking  place  around  us.  These  sources  of  vitiation 
must  be  counteracted  There  is  therefore  an  absolute 
necessity  for  the  introduction  of  great  quantities  of  air  to 
remove  the  carbon  anhydride  as  rapidly  as  it  is  formed. 
Dr.  Parkes  calculates  that  2,800  cubic  feet  of  fresh 
air  per  hour  are  really  regained  for  each  individual,  and 
under  certain  circumstances,  such  as  sickness  or  during 
the  time  when  a  low  state  of  health  is  present,  this  quan- 
tity ought  to  be  much  increased  Take  a  room,  there- 
fore, which  contains  fifty  persons.  It  is  necessary  to 
make  provision  for  the  introduction  of  nearly  150,000 
cubic  feet  of  air  per  hour,  to  prevent  contamination  rising 
to  too  high  a  level  This  introduction  must  also  be 
equally  diffused  throughout  the  room,  and  not  pass 
out  again  without  conveying  its  proper  quantity  of  Coj 
away  with  it  It  will  not  do  to  imitate  the  action  which 
is  seen  in  the  Lake  of  Geneva,  where  the  muddy  waters 
of  the  Rhone  pass  right  through  without  defiling  the 
waters  of  the  laka  Let  the  picture  be  reversed,  and 
let  the  river  be  pure  water  and  the  lake  muddy,  and 
you  have  no  advantage  from  the  current  Such  is  too 
often  the  result  of  the  ventilation  which  is  carried  out 
now-a-days ;  although  fortunately  for  humanity,  there 
are  qualities  in  air  which  do  not  so  immediately  belong 
to  water.  I  mean  the  quality  which  resides  in  the  law 
of  diffusion  of  gases,  and  by  means  of  which  the  mole- 
cules of  a  gas  have  a  tendency  to  repel  each  other  and 
to  diffuse  themselves  into  space  whenever  the  oppor- 
tunity allows  them  to  do  so.  It  is  this  law  of  diffusion 
which  leads  gases  of  different  densities,  and  with 
different  attributes,  to  rapidly  diffuse  themselves  even 
in  opposition  to  the  law  of  gravity.  Cog  is  a  very 
heavy  gas,  and  has  a  natural  tendency  to  remain  at 
the  bottom  of  a  room,  because  of  its  greater  density  as 
compared  with  common  air ;  but  that  great  preserving 
power  which  the  law  of  diffusion  provides  leads  to  the 
rapid  dispersion  throughout  the  air  of  any  quantities  of 
C02  which  may  be  discharged  into  space.  ^  Hence  it 
happens  that  out  of  doors  there  is  no  great 'difference 
in  the  quantity  of  Coj  at  the  top  of  a  house  as  compared 
with  the  bottom,  and  the  most  ijiickly  inhabited  parts 
of  a  great  city  do  not  show  out  of  doors  any  very 
serious  diminution  in  the  quantity  of  O,  or  of  increase 
in  the  quantity  of  Cog,  a  few  parts  in  a  million  being 
the  outside  of  this  deterioration.  The  law  of  diffusion 
must  therefore  be  a  powerful  means  whereby  the 
purity  of  the  atmosphere  is  retained,  provided  the  law 
has  fair  play.  But  it  will  be  said,  if  it  is  necessary  to 
admit  150,000  cubic  feet  per  hour  into  a  room  which 
contains  fifty  persons,  how  can  this  be  done  without  a 
draught  being  sent  up  ?  Here  are  the  two  problems 
— remove  impurity  and  prevent  draught  You  have  to 
take  care  that  in  the  first  place,  the  temperature  outside 
shall  not  be  capable  of  interfering  very  much  with 
your  arrangements.  If  the  season  is  temperate  pro- 
vision  must  be  made  to  so  rapidly  admit  fresh  air  that 


there'  shall  not  be  so  great  a  difference  between  the 
inside  of  the  room  and  the  outside  so  as  to  set  up 
currents  in  spite  of  the  arrangements  provided  If  the 
temperature  outside  is  cold,  means  must  be  provided 
for  warming  that  cold  air  before  it  is  admitted,  and  so 
prevent  injury  from  that  source.  It  will  be  seen  from 
these  observations,  that  a  system  of  ventilation  requires 
a  series  of  entrances  and  exits  which  shall  balance  each 
other,  and  be  capable  of  being  regulated  to  meet  the 
changes  which  arise  from  a  rapid  rise  or  fall  of  tem- 
perature, or  from  the  increased  or  diminished  number 
of  human  beings,  or  increased  or  decreased  amount 
of  chemical  change  which  combustion  or  other 
oxidising  causes  may  set  up  in  a  given  room. 

These  observations  will  point  out  at  once  to  the 
intelligent  reader  that  there  is  no  principle  of  ven- 
tilation which  can  be  provided  which,  without  adaption, 
will  suit  all  conditions  under  which  a  school-house, 
or  any  other  assembly  for  people  may  be  placed 
Those  patents  which  are  so  often  vaunted  as  perfect 
ventilators,  and  which  are  invariably  without  adjustment, 
are  necessarily  faulty ;  they  may  suit  one  set  of  con- 
ditions, but  they  cannot  possibly  do  for  another. 

It  is  evident  that  if  150,000  cubic  feet  are  required 
for  fifty  persons,  it  will  not  be  necessary  to  admit  that 
quantity  into  that  room  if  there  are  only  f\\z ;  for  this 
reason,  the  rapid  introduction  and  removal  of  air 
tends  to  chill  the  persons  exposed  to  that  rapid  re- 
moval by  carrying  away  some  of  their  natural  heat  as 
well  as  the  impurity  which  they  produce ;  hence  an 
intelligent  regulation  is  necessary  to  be  observed,  and 
it  is  required  that  in  every  school  there  should  alwa)'s 
be  an  individual  who  knows  something  of  the  require- 
ments of  ventilation,  who  shall  be  appointed  to  regulate 
the  inlets  and  outlets,  to  consult  the  thermometer,  both 
in  the  room  and  outside,  and  under  certain  circum- 
stances also  understand  the  theory  of  the  dew  point 
for  reasons  to  be  mentioned 

Respiration  renders  the  expired  air  impure  by  the 
addition  of  other  things  besides  C02 :  a  variable  quantity 
of  organic  matter  is  discharged  from  the  lungs,  and 
also  by  transpiration  from  the  skin,  which  amounts 
in  an  adult  to  from  30  to  40  grains  in  the  24  hours  ; 
children  give  out  much  larger  quantities,  weight  for 
weight,  thian  adults  do.     This  organic  matter  consists 
of  particles  of  skin,  fatty  particles,  and  if  there  are 
diseased  people  in  the  room,  particles  of   pus  or 
matter,  germs  of  fungi  and  other  microphytes,  and 
some  volatile  material,  which  is  early  discovered  by  the 
fetid  smell  which  it  produces  ^in  any  room  which  is 
closely  packed  and  imperfectly  ventilated     The  air  of 
a  dormitory  just  before  sunrise,  in  which  there  are  too 
many  children  and  too  little  fresh  air  admitted,   is 
sometimes  very  overpowering,  as  doctors  too  often 
find  out,  when,  in  cases  of  sudden  illnes  they  have  to 
pass  from  the  pure  air  out  of  doors  into  the  impure 
air  of  the  bedroom.     This  organic  matter  when  col- 
lected,  by  passing  the  air  of  such  a  room  through 
water,  which  liquid  easily  retains  it,  very  soon  goes 
into  putrefactive  fermentation  and  gives  rise  to  an 
excessively  offensive  product     Besides  this  organic 
matter,  there  is  also  a  considerable  quantity  of  aqueous 
vapour.     If  we  take  a  glass  of  cold  water  suddenly 
into  a  crowded  room,  the  outside  of  the  glass  will  be 
immediately  covered  by  a  deposit  of  dew-like  particles, 
and  on  a  cold  night  the  windows  of  a  room  which  is 
crowded  will  be  observed  to  be  running  down  with 
water  which  has  been  condensed  from  the  air  inside 
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the  room  by  simple  contact  with  the  cold  glass.     This 
condensed  vapour  collects  on   walls,  ceilings,  glass, 
furniture,  etc,  making  them  feel  damp  and  clammy, 
and  setting  up  that  peculiar  and  offensive  odour  which 
is  the  attribute  of  all  ill-ventilated  and  over-crowded 
dwellings.     To  live  in  an  atmosphere  or  this  kind  is  to 
condemn  those  who  have  to  do  it  to  a  low  slate  of 
health,  to  produce  a  strong  tendency  to  the  production 
of  certain  diseases.     It  enables  the  germs  of  infectious 
diseases  to  spread  with  great  rapidity,  and,  even  more 
serious  still,  it  gives  rise  to  the  possibility  of  tubercular 
diathesis  being  set  up  in  a  whole  district     If  there 
happens  to  be  in  such  a  place  a  person  who  is  suffering 
from  disintegrating  tubercle,  that  which  is  called  rapid 
consumption,  or  persons  having  discharges  of  a  so-called 
scrofulous  kind,  the  breath  disperses  particles  of  organic 
molecular  matter  throughout  the  room.    If  it  is  inhaled 
by  another,  that  other  himself  in  a  condition  which 
allows   the  impure   particle    to    find  a    nidus    upon 
which    it   can   increase    and   multiply,    there   is  set 
up  in  that  person  a  focus  from  which  it  too  often  happens 
that  so-called  consumption  is  established,  and  perma- 
nent ill-health  produced.    I  firmly  believe  that  persons 
in  good  health,  and  who  are  accustomed  to  live  in 
pure  air,  are  not  likely  to  become  consumptive  from 
this  cause,  and  they  may  feel  certain  that  to  them 
consumption  is   not  infective.       Before  particles  of 
infective  tubercular  matter  can  take  root  in  a  given 
body  and  grow,  it  is  necessary  for  that  body  to  be  the 
possessor  of  debased    material  which  has  not  been 
properly  excreted.     If  that  debased    material  is  not 
present,  the  germs  of  infectious  matter  which  has  been 
accidentally  inhaled  are  perfectly  harmless — they  can 
no  more  germinate  than  the  grains  of  barley  which  are 
sometimes  found  in  the  tombs  of  the  Egyptian  kings. 
Air,    moisture,  etc.,  are  necessary  for  the  germination 
of    seeds;   so  impure  and  rapidly  changing  organic 
matter,  such  as  that  which  is  washed  out  of  the  air  of  a 
close  room  and  which  has  not  been  removed  or  oxidised, 
is  the  material  in  which  the  germs  of  infective  tuber- 
cular matter  can,  and  do,  grow  to  the  detriment  of  a 
whole  district  when  a  schoolmaster  is  afraid  of  fresh 
air,  and  keeps  his  pupils  in  an  impure  atmosphere. 

I'he   size   of  the  room   is    not  so    important  an 
clement    in   the  case    as    is    the   capacity    for    the 
entrance  of  pure  air ;   and  although  the  size  of  the 
room  has  an  important  bearing,  and  its  cubical  contents 
may  be  taken  into  consideration,  it  is  not  so  impor- 
tant  as   the    entrances  and  exits    provided    for    the 
admission  and  discharge  of  air,  and  the  floor  space 
allowed  to  each  child     The  cubical  contents  may  be 
much   modified  by  the  height  of  the  walls :  a  room  a 
yard  square  and  fifty  feet  high  would  be  no  better  for 
a  child  to  live  in  than  one  a  yard  square  and  ten  feet 
high.      That  illustration  will  serve  to  show  the  un- 
certainty  which   may  belong  to  a   consideration   of 
numbers  which  are  based  upon  the  cubical  contents  of 
a  given  room. 
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No.  v.— THE  COLEQPTERA,  OR  BEETLES. 

Part  II. 

THE  Brachelytra,  ox  Staphylinidce^  popularly  known 
as  the  Cocktail,  or  Rove  Beetles,  form  the  next 
of  the  principal  divisions  of  the  Coleoptera. 


Their  chief  distinguishing  characteristic  is  found  in 
the  elytra,  which  are  wonderfully  small,  seldom  cover- 
ing more  than  two  segments  of  the  abdomen,  the  re- 
mainder of  which  is  left  free.  In  some  cases,  even, 
the  elytra  are  shorter  than  the  thorax. 

In  spite  of  the  small  size  of  the  elytra,  however,  the 
wings  are  very  large,  and  are  folded  and  packed  away 
beneath  their  cases  in  the  most  wonderful  manner. 
This  operation  is  chiefly  performed  by  the  tip  of  the 
abdomen,  which  is  bent  over  the  back  for  that  pur- 
pose ;  hence,  the  name  of  Cocktails. 

Most  of  the  Brachelytra  are  long,  narrow  insects — 
some,  in  fact,  being  almost  thread-like.  They  may  be 
found  in  all  sorts  of  decaying  animal  and  vegetable 
matter,  carrion,  manure-heaps,  cattle-droppings,  etc., 
always  containing  them  in  great  numbers.  To  the 
labours  of  these  beetles,  and  some  others,  in  fact,  we  are 
indebted  for  the  prevention  of  numberless  fevers  and 
agues,  for  no  sooner  does  garbage  of  any  kind  show 
signs  of  decomposition  than  it  is  attacked  by  the  in- 
sects, and  before  long  completely  devoured. 

In  size,  these  insects  vary  very  greatly.  The  well- 
known  DeviFs  Coach-Horse  ((]?t7///j^/?/u),  for  example, 
attains  the  length  of  an  inch  and  a  quarter,  while  some 
of  the  smaller  British  species  ate  of  microscopical 
dimensions,  never  exceeding  one  forty-eighth  of  an 
inch  in  length. 

This  Coach-horse  beetle  is  common  enough  almost 
everywhere,  hiding  under  stones,  rubbish-heaps,  etc., 
by  day,  and  sallying  forth  at  night  in  search  of  prey.  Its 
dull  black  colour,  and  threatening  aspect,  give  it  a 
most  repulsive  appearance,  and  few  except  entomolo- 
gists would  care  to  meddle  with  so  unpleasant-looking 
an  insect 

In  reality,  it  can  do  very  little  harm,  although  its 
jaws  are  able  to  inflict  a  rather  powerful  nip.  It  pos- 
sesses, however,  the  power  of  exuding  a  fluid  of  the 
most  unpleasant  and  penetrating  odour,  which  hangs 
about  the  fingers  for  days,  and  cannot  be  removed 
without  considerable  trouble.  Most  of  the  rove  beetles 
make  use  of  this  unpleasant  mode  of  defence,  the  fluid 
being  secreted  in  two  glands  at  the  extreme  tip  of  the 
abdomen. 

The  Ocypus  is  remarkable  for  the  size  of  its  eggs, 
which  are  of  wonderful  size  in  compafison  with  the 
dimensions  of  the  insect,  being  no  less  than  one-tenth 
of  an  inch  in  length.  The  larvae  are  not  unlike  the 
parent  insect,  with  the  exception  of  the  absence  of  wings. 

A  closely  allied  species,  Leistoirophus  nebulosuSy  is 
perhaps  one  of  the  most  fierce  and  courageous  of  the 
group.  Although  considerably  less  in  size  than  the 
Ocypus^  it  can  do  infinitely  more  damage,  and  if  care- 
lessly held  wll  cause  its  jaws  to  meet  in  the  flesh  of  the 
captor.  This  insect  is  rather  a  handsome  one,  being 
bro^sTi,  mottled  with  grey  and  black. 

Some  of  the  smaller  Staphylinidd  are  only  too  well 
known  as  possessing  a  remarkable  talent  of  flying  into 
the  eye,  where  they  cause  considerable  irritation  before 
they  can  be  ejected.  The  little  black  *  flies,'  which 
are  so  troublesome  on  summer  evenings,  are  almost 
always  Brachelytra^  as  can  be  seen  by  waving  a  sheet  of 
gummed  paper  in  the  air,  when  the  beetles  will  adhere 

to  it. 

Next  in  order  we  have  the  Clavicornes,  These,  as 
before  mentioned,  may  be  known  by  the  structure  of 
the  antennae,  which  are  expanded  at  the  tips  into  a 
kind  of  club. 

The  beetles  of  this  group  are  far  more  variable  in 
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size  and  form  than  are  the  Brachelytra.  Some  of 
them  strongly  resemble  the  insects  of  the  latter  group, 
the  elytra  being  very  short,  and  leaving  the  greater 
part  of  the  abdomen  unprotected.  Many  of  these 
insects,  all  small  species,  are  found  in  the  nests  of 
various  ants,  in  comiKiny  with  some  of  the  Staphy- 
Unidit,  where  they  are  as  jealously  protected  by  the 
insects  as  are  their  own  larvK  and  pupa:,  being  care- 
fully tended,  and  carried  away  into  the  interior  of  the 
nost  at  the  slightest  sign  of  danger.  The  object  of 
their  presence  is  not  yet  known. 

Perhaps  the  most  interesting  beetles  of  this  group 
are  those  jxipularly  known  as  Burying,  or  Carrion 
IJcctles,  and  scientifically  as  Necrophori. 

Several  species  of  these  beetles  inhabit  this  country, 
and  are  tolerably  common,  although  seldom  seen  except 
by  tho.sc  who  know  how  to  look  for  them. 

As  their  pojiular  title  infers,  these  beetles  are 
chiefly  to  be  found  in  carrion,  and  may  be  obtained 
in  plenty  from  the  carcase  of  any  dead  animal  which 
is  found  lying  in  the  fields.  But  their  habits  are  very 
dilTcrcnt  from  those  of  the  Siaphylinidie  and  other 
beetles  which  are  found  in  their  company. 

As  soon  as  they  detect  the  odour  of  decaying  flesh, 
the  burying  beetles  wing  their  way  to  the  spot,  not  so 
much  for  the  j^rpose  of  finding  food  for  themselves 
as  for  providing  it  for  their  future  ofl'spring. 

Now,  if  the  eggs  were  deposited  in  the  carcase  as  it 
lay  upon  the  ground,  decomposition  would  be  com- 
plete in  a  few  days,  and  the  newly-hatched  grubs 
would  thus  be  left  without  food.  In  order  to  obviate 
this,  the  carcase  is  completely  buried  by  the  beetles, 
which  shovel  away  the  earth  from  beneath  it  by  means 
of  their  broad  and  powerful  heads  After  dicing  for 
some  little  time,  throwing  out  the  earth  as  they  pro- 
ceed, they  emerge  from  beneath  the  body,  and  rest  for 
an  hour  or  so.  Whai  follows  can  best  be  told  in  the 
words  of  the  late  Mr.  E.  Newman,  in  his  famous 
'  I-etters  of  Rusticus.' 

'  The  male  beetle  then  dives  again  into  the  grave, 
and  pulls  the  bird  down  by  the  feathers  for  half  an 
hour.  Its  own  weight  appears  to  sink  it  but  very 
little.  The  earth  then  begins  heaving  and  rising  all 
round,  as  though  under  the  influence  of  a  little  earth- 
quake ;  the  feathers  of  the  bird  are  again  pulled,  and 
again  the  bird  descends.  At  last,  after  two  or  three 
hours  more  labour,  the  beetle  conies  up,  again  gets  on 
the  bird,  and  again  takes  its  survey,  and  then  drops 
down  as  though  dead,  or  fallen  suddenly  fast  asleep. 
When  sufficiently  rested,  he  rouses  himself,  treads  the 
bird  firmly  into  its  grave,  pulls  it  by  the  feathers  this 
way  and  that  wa^,  and  having  settled  it  to  his  mind, 
begins  to  shovel  m  the  earth.  This  is  done  in  a  very 
short  time,  by  means  of  his  broad  head  He  goes 
behind  the  rampart  of  earth,  and  pushes  it  into  the 
grave  with  amazing  strength  and  dexterity,  the  head 
being  bent  directly  downwards  at  first,  and  then  the 
nose  elevated  with  a  kind  of  jerk,  which  sends  the 
earth  forwards.  After  the  grave  is  thus  filled  up,  the 
earth  is  trodden  in,  and  undergoes  a  keen  scrutiny,  all 
the  bird  being  completely  hidden  ;  the  beetle  then 
makes  a  hole  in  the  still  loose  earth,  and  having 
buried  the  bird  and  his  own  bride,  next  buries  hiniself. 
The  female  lays  her  eggs  in  the  carcase  of  the  bird,  in 
number  proportioned  to  its  size ;  and  after  this  opera- 
tion is  over,  and  the  pair  have  eaten  as  much  of  the 
savoury  viand  as  they  please,  they  make  their  way 
out,  and  fly  away  in  quest  of  further  adventures.' 
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It  will  thus  be  seen  that  the  carcase,  being  buried 
in  the  ground,  is  preserved  in  the  best  condition  for 
the  food  of  the  future  larva;,  for  the  moisture  of  the 
earth  prevents  it  from  drying  up,  while  it  is  protected 
from  the  sun  and  rain  which  would  cause  it  to  decom- 
pose with  undue  rapidity. 


The  burying  beetles  arc  handsome  insects,  the 
ground  colour  being  black,  with  two  broad  bands  of 
orange  crossing  the  elytra  ;  one  very  common  species, 
however,  is  altt^ether  black.  In  the  accompanying 
illustration  some  of  these  beetles  will  be  seen  engaged 
in  interring  a  dead  mouse. 

The  burying  beetles  are  usually  assisted  in  their 
task  by  some  of  the  various  Histers  and  SUphiJte,  of 
both  of  which  there  are  many  species.  The  former 
are  rather  small,  highly-polished  insects,  which  feign 
death  on  being  touched,  rolling  up  the  legs  beneath 
the  body,  and  remaining  perfectly  still  until  they 
imagine  the  danger  to  be  past  They  are  chiefly 
black  in  colour,  although  some  of  the  species  are 
spotted  with  red.  The  Silphas  are  fiat  beetles,  with 
the  head  almost  entirely  hidden  away  beneath  the 
thorax.  These  latter  insects  are  also  common  in  old 
bones,  and  also  in  the  carc.tses  of  'vermin'  suspended 
on  the  '  keepers'  trees  '  in  coverts. 

To  the  Clavicomes  also  belong  the  TrichopUrygida— 
beetles  so  small  that  a  powerful  microscope  is  neces- 
sary in  order  to  distinguish  them  from  one  another. 
These  tiny  insects  are  common  in  rubbish  heaps, 
looking  like  living  black  s|>ecks  as  they  move  about 

Another  interesting  family  in  this  group  is  that  of 
the  Dtnntstida,  the  commonest  species  of  which, 
Dermesies  lardarius,  is  popularly  known  as  the  Bacon 
Beetle. 

These  insects,  like  the  burying  beetles,  are  carrion 
feeders,  and  are  abundant  in  the  carcases  hung 
upon  the  '  keepers'  trees  '  before-mentioned,  preferring, 
however,  the  dried  skins  to  the  decaying  flesh.  In 
museums  they  are  terribly  destructive,  detecting  any 
skin  which  has  not  been  properly  prepared,  and 
reducing  it  to  fragments  in  a  very  short  space  of 
time. 

The  Pill  Beetles  (Byrrhida)  also  belong  to  this 
group.  The  beetles  of  this  family  possess  a  wonderful 
faculty  of  simulating  death  when  alarmed,  the  legs  and 
antennK  fitting  closely  into  grooves  upon  the  under 
surface  of  the  body,  and  the  creature  resembling  a 
small  dusty  stone  far  more  than  an  insecL 

While  thus  feigning  death,  the  pil!  beetles  will  allow 
themselves  to  be  picked   up  and  handled  without 


Sept.,  i88i.] 


THE  PRACTICAL   TEACHER. 


321 


evincing  the  slightest  sign  that  they  are  living  objects, 
and  not  until  the  danger  may  be  supposed  to  have 
finally  disappeared  do  they  unroll  their  limbs  and 
continue  their  journey. 

Some  of  the  Clavicomes  are  inhabitants  of  the  n-ater 
although  in  a  different  way  to  either  the  true  water- 
beetles,  or  the  Hydrophilida:.  They  do  not  swim  actively 
through  the  water  in  pursuit  of  prey  like  the  former, 
or  spend  their  existence  in  crawling  u|>on  the  aquatic 
weeds,  etc.,  as  do  the  latter,  but  are  chiefly  found 
clinging  to  the  under  surfaces  of  stones  lying  in  the 
beds  of  swiftly  running  streams. 

Next  we  come  to  the  Lamellicoms,  or  '  leaf-horned  ' 
beetles.  These  derive  their  title  from  the  structure  of 
the  antennae,  the  club  of  which  is  composed  of  three 
or  more  plates  attached  to  each  other  at  one  end,  and 
usually  movable  like  the  rays  of  a  fan.  These  beetles 
are  popularly  known  as  Chafers, 

The  most  abundant  and  best  known  of  these  is  the 
common  Cockchafer  (Mehlontha  vuigaris),  which  is  so 
terribly  destructive  to  the  farmer  and  agriculturist 


The  egg  ot  this  insect  is  laid  beneath  the  ground, 
and  the  grub,  which  shortly  emerges,  feeds  upon  the 
roots  of  the  grass  and  other  crops,  often  doing 
incalculable  damage.  In  some  places,  even,  the  turf 
may  be  rolled  up  by  the  hands,  the  roots  of  the  grass 
having  been  completely  destroyed  by  the  grubs. 


The  perfect  insect  is  fully  as  destructive,  feeding 
upon  the  foliage  of  trees,  and  sometimes  entirely 
Stripping  them  of  their  leaves.  The  larva  and  pu|)a 
as  well  as  the  perfect  insect,  are  shown  in  the  accom- 
panying illustrations. 


The  well-known  Dor,  or  Watchman  Beetles  (Geo- 
trupes),  are  also  included  in  this  group  These  form 
the  direct  opposite  of  the  preceding  beetle,  being  abso- 
lutely beneficial  to  mankind  by  removing  the  dung  of 
animals  beneath  the  ground  in  somewhat  the  same 
manner  as  carrion  is  buried  by  the  Necrophort. 

The  dor  beetle,  when  about  to  deposit  her  eggs, 
selects  a  patch  of  cow-dung,  and  burrowing  her  way 
into  it,  digs  a  tunnel  some  ten  or  twelve  inches  in 
depth  into  the  earth  beneath;  by  means  of  her  power- 
ful front  legs  and  head.  Ascending  again  to  tlic 
surface,  she  carries  down  a  portion  of  the  dung  to  the 
bottom  of  her  tunnel,  deposits  an  egg  in  the  midst, 
and  sets  to  work  at  a  second  tunnel,  and  so  on  until 
she  has  laid  the  whole  of  her  eggs.  The  grubs,  when 
hatched,  feed  upon  the  food  thus  stored  up  for  them 
until  they  are  able  to  ascend  to  the  surface  of  the 
ground  and  cater  for  themselves. 

Some  of  these  dung-loving  beetles  are  constructed  in 
a  manner  which  strongly  reminds  one  of  the  curious 
forms  found  in  the  tropics.  Especially  is  this  the  case 
with  the  insect  scientifically  known  as  Typhaus  vul- 
garis, but  possessing  no  popular  name.  In  this  species 
the  thorax  is  developed  into  three  horns,  or  teeth,  two 
of  which  project  on  either  side,  enclosing  the  head 
between  them,  while  the  third  slants  obliquely  ui>- 
wards  midway  between  them.  The  male,  only, 
possesses  these  singular  appendages,  which,  in  the 
female,  are  merely  represented  by  small  [Kiinled  knobs. 

The  strength  of  all  these  burrowing  insects  is  very 
great,  that  of  the  fore-limbs,  upon  which  falls  all  the 
burden  of  the  work,  being  especially  remarkable. 
This  can  be  easily  proved  by  attempting  to  confine 
one  of  these  insects  in  the  closed  hand,  when  the 
strength  of  the  digging  legs  will  be  found  as  much  dis- 
proportioned  to  the  size  of  their  owner,  as  that  of  Her- 
cules would  be  in  the  arms  of  an  ordinary  human  being. 

Yet,  when  we  consider  the  work  done  by  these  in- 
sects, we  marvel,  not  at  the  jwwer  of  their  limbs,  but 
at  the  fact  that  creatures  so  tiny,  strong  though  they 
may  be,  should  be  able  to  perform  such  feats.  For 
an  ordinary  dor-beetle  to  burrow  some  twulve  inches 
into  the  ground  is  much  the  same  as  if  a  man  of  or- 
dinary stature  were  to  dig,  aided  b'y  no  other  tools 
than  those  with  which  nature  has  provided  him,  a 
tunnel  of  seventy-two  feet  in  depth,  and  exceeding  in 
diameter  the  size  of  his  body. 

These  beetles  are  most  abundant  in  the  spring  and 
autumn,  when  they  may  be  seen  circling  about  at 
dusk,  searching  for  a  favourable  spot  in  which  to 
deposit  the  eggs. 

The  well-known  Stag  Beetle  (Lucanus  (enms)  is 
also  a  member  of  this  group.  This  is  a  very  unequally 
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distributed  insect,  in  many  places  being  exceedingly 
common,  while  in  others  it  is  never  seea 

There  is  a  considerable  difference  between  the 
sexes,  the  male  being  a  much  larger  insect  than  his 
mate,  and  possessing  long  and  toothed  jaws,  those  of  the 
female  being  short  and  sickle-shaped.  It  is  not  the  case, 
however,  as  might  be  thought,  that  the  bite  of  the 
male  is  the  more  severe,  for  his  jaws  can  do  little  or 
no  damage,  while  the  sharp  mandibles  of  the  female 
can  inflict  a  tolerably  severe  bite,  sometimes  even 
meeting  in  the  flesh. 

The  jaws  of  the  stag  beetle,  and  more  particularly 
of  the  female,  are  capable  of  considerable  exertions. 
I  remember  a  case  in  which  a  female  specimen  of  this 
insect,  one  of  my  own  capture,  was  placed  inside  a  strong 
willow-chip  box  and  forgotten.  Some  days  afterwards, 
upon  looking  at  the  box,  the  beetle  was  found  to  have 
worked  her  way  partly  through  the  side,  having  gnawed 
a  hole  large  enough  for  her  head  and  her  fore-legs  to 
pass  through.  When  once  in  this  position,  however, 
she  was  unable  to  move  either  backwards  or  forwards, 
and,  had  she  not  been  released,  must  have  remained 
fixed  until  death  set  her  free 

The  stag  beetle  is  one  ,of  the  wood-feeding  insects, 
the  larva  dwelling  in  the  trunks  of  tiees.  Remaining, 
as  it  does,  in  this  state  for  several  years,  during  the 
whole  of  which  time  it  is  burrowing  in  the  wood,  it 
can  be  easily  imagined  that  it  causes  no  little  havoc, 
and  if  a  tree  is  attacked  by  several  of  these  larvae  its 
doom  is  sealed. 

When  full-fed,  the  larva  leaves  the  wood  and  bur- 
rows into  the  earth,  where  it  constructs  for  itself  a 
strong  cocoon  in  which  to  undergo  its  change  to  the 
pupal  condition.  The  perfect  insect  appears  in  reality 
about  the  middle  of  winter,  although  it  is  seldom  seen 
at  large  until  June;  for  pupae,  opened  in  January, 
have  been  found  to  contain  fully-developed  insects. 
This  is  also  the  case  with  many  other  beetles,  which, 
undergoing  their  final  change  during  the  winter,  do 
not  make  their  appearance  in  the  world  until  con- 
siderably later  in  the  year. 

The  size  of  the  stag  beetle  is  exceedingly  variable, 
a  well-developed  male  sometimes  attaining  the  length 
of  three  inches,  while  other  specimens  are  barely  one- 
half  of  that  size. 

(To  he  continued!) 
o 

^nectiotal  Natural  f^tstorg* 

BY   REV.    J.    G.    WOOD,    M.A.,  F.L.S., 
Author  of  *  Homes  without  Hands,''  *  Natures  Teachings,^  etc, 

AND   THEODORE  WOOD,  M.E.S., 
Joint  Author  of  *  The  Field  Naturatisfs  Handbook: 

No.  VII.— THE   CAT  TRIBE. 
Part  III. — The  Jaguar,  Puma,  etc. 

THE  Ounce  {Leopardus  nncia)  of  Asia  resembles 
the  Leopard  so  closely,  both  in  appearance  and 
habits,  that  a  detailed  description  is  unnecessary.  It 
may  be  distinguished  from  either  of  the  preceding 
animals  by  the  woolly  aspect  of  its  fur. 

We  therefore  pass  it  by  and  come  to  the  Jaguar 
(Leopardus  onca)  of  the  American  continent  In  its 
native  country  the  animal  is  usually  spoken  of  as  the 
Tiger,  just  as  the  bison  is  erroneously  dubbed  the 
buffalo. 

The  jaguar  is  by  no  means  unlike  the  leopard  in 
form  and  markings,  but  may  be  easily  distinguished  by 
one  or  two  peculiarities. 


In  the  first  place,  two  or  three  bold  black  stripes  are 
drawn  longitudinally  across  the  breast,  these  being 
never  found  in  the  leopard.  The  spots,  too,  with 
which  the  body  is  thickly  covered,  are  more  angular  in 
shape  than  is  the  case  in  that  animal,  and  are  formed 
like  rosettes,  each  containing  either  one  or  two 
smaller  spots  in  its  centre.  Along  the  spine,  from  the 
neck  to  the  first  foot  or  so  of  the  tail,  runs  a  chain  of 
solid  black  spots  and  dashes.  The  tail,  too,  is  much 
shorter  in  proportion  to  the  size  of  the  animal,  and 
barely  touches  the  ground  when  its  owner  is  standing 
erect 

The  ground  colour  of  the  jaguar's  fur  is  a  bright 
tawny  brown,  in  some  specimens  being  much  more 
brilliant  than  in  others.  A  black  variety  is  occasionally 
met  with,  just  as  is  the  case  in  the  leoixu-d,  the  whole 
fur  assuming  the  dusky  hue  of  the  spots,  which  arc 
very  indistinct,  and  only  to  be  distinguished  in  certain 
lights. 

Like  the  tiger,  the  jaguar  is  of  an  extremely  cautious 
nature,  and  seldom  ventures  upon  an  open  attack,  un- 
less his  enemy  be  very  much  inferior  in  size  and 
strength  to  himself.  Should  he  meet  with  a  herd  of 
animals,  or  a  party  of  travellers,  he  will  dog  their 
steps  for  miles,  hoping  to  surprise  an  individual  when 
separated  by  a  short  distance  from  his  comrades. 

As  regards  his  food,  the  jaguar  is  extremely  impar- 
tial, and  preys  alike  upon  all  branches  of  the  animal 
kingdom.  His  favourite  diet  is,  perhaps,  the  flesh  of 
the  various  monkeys  which  inhabit  the  American  forests, 
the  attainment  of  which  delicacy,  however,  is  attended 
with  considerable  difficulty. 

For,  though  the  jaguar  is  an  adept  in  the  art  of  tree- 
climbing,  and  can  make  his  way  among  the  branches 
with  considerable  ease  and  facility,  the  monkeys  are 
even  greater  proficients,  and,  by  the  quickness  and 
agility  of  their  movements,  would  soon  distance  their 
pursuer  if  he  resorted  to  open  chase.  His  usual 
method  of  obtaining  his  favourite  food,  therefore,  is  by 
leaping  upon  the  unsuspecting  animals  from  some 
place  of  concealment,  or  by  suqjrising  them  when 
asleep.  In  such  a  case  a  few  strokes  of  his  powerful 
paw  dash  several  of  the  animals  to  the  ground,  where 
their  assailant  can  devour  them  at  his  leisure. 

Another  favourite  delicacy  is  the  flesh  of  the  peccar>% 
the  procuring  of  which  is  fraught  with  equal  difficulty 
and  far  more  danger  than  is  the  case  with  the 
monkeys. 

For  the  peccary  is  distinguished  by  the  possession 
of  a  fierce,  unreasoning  courage,  causing  it  to  dash  at 
the  most  formidable  foe,  and  wreak  its  vengeance  with 
its  terrible  tusks,  which  cut  like  so  many  razors.  In 
fact,  if  a  jaguar  were  to  be  attacked  by  a  herd  of  these 
little  animals,  he  would  have  no  chance  against  them, 
and  could  only  save  his  life  by  resorting  to  a  tree  until 
their  patience  became  exhausted,  and  they  retired  from 
the  neighbourhood. 

The  capybara  falls  a  frequent  victim  to  the  attacks 
of  the  jaguar,  who  even  follows  it  into  the  water.  I^rge 
animals,  such  as  horses  or  deer,  it  kills  in  the  same 
manner  as  does  the  leopard,  namely,  by  leaping  upon 
them  from  the  overhanging  branches  of  some  tree,  and 
breaking  their  necks  by  a  powerful  wTench  with  the 
fore-paws.  Even  animals  of  considerable  size  are 
carried  off  without  difficulty  by  the  jaguar,  which  has 
even  been  known  to  attack  two  horses  which  were 
tethered  together,  kill  one,  and  drag  both  animals  to 
its  lair,  in  spite  of  the  struggles  of  the  sumvor. 
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Of  birds,  also,  the  jaguar  is  fond,  and  strikes  them 
down  with  a  blow  of  his  paw.  Even  should  his  in- 
tended prey  take  to  flight,  he  is  often  able,  by  one  of 
his  wonderful  bounds,  to  capture  it  before  it  has  passed 
beyond  his  reach.  Fish  he  captures  by  lying  in  wait  up- 
on the  banks  of  a  stream,  and  hooking  them  out  with 
his  paw  as  they  pass  beneath  him.  Turtles,  too,  often 
fall  a  prey  to  him,  and  are  killed  and  eaten  in  a  very 
ingenious  manner. 

Watching  for  the  female  turtles  as  they  make  for  the 
sea  after  laying  their  eggs  in  the  sand,  the  jaguar 
springs  upon  them,  and  quickly  turns  them  upon  their 
backs,  a  position  in  which  they  are  perfectly  helpless. 
He  then  breaks  away  the  softer  parts  of  the  shell  by 
the  tail,  and,  inserting  his  paw,  scoops  out  the  whole 
of  the  flesh  through  the  aperture  thus  made.  Of  the 
eggs,  too,  he  is  very  fond,  digging  them  up  from  the 
sand  in  which  they  were  deposited.  Lizards,  shellfish, 
and  even  insects  also  fall  victims  to  his  voracious 
appetite. 

In  farmyards  the  jaguar  is  a  terrible  enemy,  doing 
the  utmost  damage  among  stock  of  all  kinds.  Some 
of  the  earlier  settlers,  in  fact,  were  so  troubled  by 
these  animals  that  they  found  it  perfectly  impossible 
to  keep  any  live-stock  whatever  until  the  jaguars  were 
finally  driven  from  the  neighbourhood.  And  this  was 
no  easy  task,  the  craft  and  cunning  of  the  animals 
rendering  it  a  very  difficult  matter  to  kill  or  trap 
them. 

The  hunting-dogs  of  the  country  show  a  wonderful 
aptitude  for  tracking  the  jaguar,  as  is  well  described 
by  the  late  Mr.  C.  B.  Brown,  in  his  Camp  and  Canoe 
Life  in  British  Guiana^  as  follows  : — 

'  Many  of  the  Indian  hunting-dogs,  trained  for 
deer  or  tapir,  will  hunt  tigers  (/>.,  jaguars).  When 
on  the  track  of  either  of  those  animals,  should  they 
come  across  the  scent  of  a  tiger,  their  eager  and  con- 
fident manner  of  pressing  on  after  the  game  is  imme- 
diately changed,  and,  with  the  hair  on  jthcir  backs 
erect,  they  become  cautious  and  nervous  to  a  degree, 
jumping  at  even  the  snapping  of  a  twig.  Abandoning 
the  hunt,  they  take  up  the  tiger*s  track,  and  follow  it 
But  should  the  huntsman  call  them  from  it,  or  not 
cheer  them  on  with  his  voice  from  time  to  time,  they 
exhibit  great  fear,  and,  keeping  close  to  his  heels, 
cannot  be  induced  to  hunt  any  more  in  that  district 
for  that  day. 

*  On  the  contrary,  if  allowed  to  follow  the  tiger, 
they  track  it  up  with  caution,  being  fully  aware  of  the 
cunning  dodge  practised  by  that  animal;  which  is, 
when  the  dog  is  close  at  hand,  to  spring  to  one  side 
and  lie  in  ambush  until  it  passes,  when  with  one  spring 
the  dog  is  seized. 

*  Ordinary  dogs  would  fall  a  prey  to  this  trap,  but 
not  the  self-taught  tiger-dogs.  Their  fine  powers  of 
scent  warn  them  of  their  near  approach  to  the  quarry, 
when  they  advance  with  great  caution,  never  failing  to 
detect  the  tiger  in  time,  and  when  once  their  eye  is 
upon  their  enemy  it  has  no  chance  of  escape. 

*  In  its  pride  of  strength  the  jaguar  scorns  the  dogs, 
and,  with  a  rush  like  a  ball  from  a  cannon,  springs 
at  one  of  them,  feeling  sure  that  it  cannot  escape. 

*  It  has  reckoned,  however,  without  its  host,  for  the 
do<^  eludes  the  spring  with  ease,  and  with  great  quick- 
ness flies  on  the  tiger's  flank,  giving  it  a  severe  nip. 
As  the  tiger  turns  with  a  growl  of  pain  and  disappoint* 
nient,  the  dog  is  off  to  a  little  distance,  yelping  lustily, 
and   never  remaining  still  an  instant,  but  darting  first 


on  one  side  and  then  on  the  other.  After  one  or  two 
ineffectual  charges  the  tiger  gives  it  up,  and  on  the 
approach  of  the  hunter  springs  into  the  nearest 
suitable  tree,  which  it  seldom  leaves  alive.* 

The  jaguar  is  very  tenacious  of  life,  and  even  when 
mortally  wounded  will  often  travel  to  a  considerable 
distance  before  it  succumbs  to  its  hurt 

This  animal  seems  more  easily  tamed  than  most  of 
the  larger  members  of  the  Cat  tribe,  and  becomes 
thoroughly  domesticated,  following  its  master  like  a 
dog,  and  allowing  all  manner  of  liberties  to  be  taken 
with  it  without  resenting  them. 

The  Puma  (Leopardus  concolor)  is  the  next  of 
importance  among  the  members  of  the  Cat  tribe. 
This  animal  is  known  under  a  bewildering  variety  of 
names,  among  which  may  be  mentioned  the  American 
Lion,  the  Panther  (or  'Painter*),  Cougar,  and  the 
Gouazouara.  Sometimes,  too,  it  is  erroneously 
termed  the  Carcajou,  which  is  one  of  the  deer  tribe, 
and  the  Kinkajou,  a  remarkable  animal  belonging  to 
the  ursine  group. 

The  title  of  American  Lion  evidently  refers  to  the 
colour  of  its  fur,  which  is  of  an  uniform  tawny  hue 
like  that  of  the  animal  after  which  it  is  named.  The 
tip  of  the  tail  is  black  also,  but  does  not  possess  the 
tuft  of  hair  which  is  a  distinguishing  characteristic  of 
the  true  lion. 

The  puma  is  by  no  means  so  large  an  animal  as 
any  of  the  preceding,  seldom  exceeding  six  feet  and 
a  half  in  total  length,  of  which  almost  one-third  is 
occupied  by  the  tail  The  head  is  remarkably  small, 
causing  the  animal  to  appear  eyen  less  in  size  than  is 
actually  the  case. 

It  is  a  rather  curious  fact  that  the  cubs  of  the  puma 
should  be  marked  during  their  infancy  with  greyish- 
black  stripes,  just  as  are  the  young  of  the  lion. 
Besides  these,  a  number  of  darker  spots  are  visible 
over  the  greater  part  of  the  body,  both  stripes  and 
spots  disappearing  in  the  course  of  a  few  months. 

The  puma  is  another  of  the  tree-climbing  cats,  and 
its  limbs  are  wonderfully  strong  and  powerful  in  order 
to  fit  it  for  its  semi-arboreal  life.  Its  habits,  when  in 
search  of  prey,  strongly  remind  one  of  those  of  the 
jaguar,  crouching,  as  it  does,  like  that  animal,  among 
the  branches  of  some  convenient  tree  until  an  animal 
is  unfortunate  enough  to  pass  beneath.  While  resting 
among  the  foliage  it  is  remarkably  inconspicuous,  the 
body  being  flattened  against  a  bough,  and  the  dark- 
tawny  fur  harmonizing  almost  -perfectly  with  the  bark. 

Although  terribly  destructive  in  farmyards  and  so 
on,  as  many  as  fifty  sheep  in  one  district  alone  having 
been  known  to  fall  victims  to  the  animal  in  the  course 
of  a  single  night,  the  puma  is  not  personally  feared 
by  the  settlers  and  hunters.  When  meditating  an 
attack  it  is  even  more  cautious  than  the  jaguar,  often 
following  its  quarry  for  miles  without  daring  to  show 
itself.  Even  when  it  summons  sufficient  courage  to 
follow  up  its  attack,  and  arrives  within  springing 
distance  of  its  intended  victim,  it  cowers  and  shrinks 
away  if  a  bold  front  be  shown,  appearing  unable  to 
withstand  the  gaze  of  the  human  eye. 

The  food  of  the  puma  is  much  the  same  as  that  of 
the  jaguar,  the  peccary  and  the  capybara  being  especial 
favourites  with  it 

The  various  species  of  Felidce,  called  Tiger-cats, 
include  several  pretty  and  graceful  animals,  such  as 
the  Ocelots,  the  Margay,  the  Rimau-Dahan,  and  the 
ChatL 


324 


THE  PRACTICAL   TEACHER. 


[Sept.,  i88i. 


The  Ocelots  are  all  inhabitants  of  tropical  America, 
the  most  abundant  species  being  that  known  as  the 
Common  Ocelot  (Leopardus  pardalis).  This  animal 
is  a  singularly  pretty  one,  some  four  feet  in  length, 
from  the  nose  to  the  tip  of  the  tail,  and  standing  about 
eighteen  inches  in  height  at  the  shoulder.  The 
ground  colour  is  a  delicate  greyish  fawn,  marked  with 
broken  bands  of  darker  fawn  edged  with  black.  Along 
the  spine  runs  an  unbroken  black  line.  The  ears  are 
black,  with  the  exception  of  a  white  spot  upon  the 
back. 

In  consequence  of  the  handsome  markings  and 
delicate  fur,  the  skins  of  these  animals  are  much  sought 
after. 

Another  species  is  the  Grey  Ocelot  (Leopardus 
griseus)y  which  is  of  a  lighter  colour  than  the  preceding 
animal,  the  spots,  also,  being  less  numerous  and  dis- 
tinct All  the  species  are  very  quick  and  active  in 
their  movements,  and  in  form  and  habits  strongly 
resemble  miniature  leopards. 

Our  own  domestic  cat,  really  a  descendant  from 
the  Egyptian  animal  (Felts  maniculata)^  is  generally 
supposed  to  have  sprung  from  the  Wild  Cat  (Felis 
catus)^  which  at  one  time  was  very  abundant  in  this 
country.  In  the  olden  times,  when  hunting  and  war- 
fare were  almost  the  sole  occupation  of  the  upper 
classes,  this  animal  was  even  preserved  for  the  chase, 
just  as  is  the  fox  at  the  present  time,  and  severe  penal- 
ties were  enacted  against  those  who  should  cause  its 
destruction,  except  in  the  legitimate  manner. 

At  the  present  day,  the  Wild  Cat  is  almost  extinct, 
as  far  as  regards  Great  Britain,  a  few  scattered  speci- 
mens, only,  existing  in  some  of  the  Scottish  mountain 
woods.  There  it  causes  considerable  havoc  amongst 
the  game,  just  as  our  domestic  cat  will  if  it  once  im- 
bibes a  taste  for  poaching.  In  fact,  there  is  hardly 
a  more  inveterate  enemy  to  partridges  and  pheasants 
than  a  pet  cat,  which  will  visit  the  coverts  night  after 
night,  and  destroy  the  birds  in  numbers,  often  paying 
the  penalty  with  her  own  life  should  the  keeper  happen 
to  meet  with  her.  Many  tame  cats,  even,  leave  their 
homes,  and  take  entirely  to  a  wild  life,  living  on  the 
game  which  they  capture.  When  trapped,  these  are 
often  mistaken  by  the  keepers  for  the  genuine  wild 
species.  It  is  hardly  possible  to  pass  through  a 
preserve  without  noticing  the  dead  bodies  of  several 
cats,  which  have  been  shot  by  the  gamekeepers,  and 
hung  up  on  the  *  keepers'  trees  *  in  company  with  the 
carcases  of  weasels,  stoats,  etc.,  as  a  warning  to  other 
*  vermin.' 

The  differences  between  the  wild  and  the  domestic 
cats  are  very  apparent  The  markings  of  the  former 
vary  but  very  little,  the  ground  colour  being  an 
uniform  yellowish  grey,  while  a  number  of  dark  streaks 
run  round  the  body  at  right  angles  to  the  line  of  the 
body  and  limbs,  reminding  one  rather  strongly  of  the 
markings  of  the  tiger.  A  chain  of  black  spots 
runs  down  the  spine  as  far  as  the  tail,  which  is  very 
much  shorter  and  more  bushy  in  proportion  than  that 
of  the  domestic  species.  The  tip,  for  an  inch  or  so,  is 
invariably  black,  the  rest  being  banded  in  the  same 
way  as  the  body.  The  ears,  too,  are  much  shorter 
than  those  of  the  tame  animal,  and  the  aspect  of  the 
creature  is  remarkably  fierce  and  savage.  Its  character 
is  not  belied  by  its  appearance,  for  its  courage  and 
ferocity  are  so  great  that  even  to  an  armed  man  it  is 
no  contemptible  foe* 

The  Lynxes  form  a  very  conspicuous  group.      The 


Common  Lynx  (Lynais  virgatus)  of  Southern  Europe 
is  well  known  by  name,  its  keenness  of  sight  having 
passed  into  a  proverb.  It  is  spread  over  a  consider- 
able part  of  the  mountainous  parts  of  South  Europe, 
and  is  also  found  in  many  of  the  forests  of  Northern 
Asia. 

The  Lynx  is  not  a  very  large  animal,  being  about 
three  feet  in  total  length,  exclusive  of  the  tail  The 
fur  is  of  a  dark-grey  colour,  varying  slightly,  according 
to  the  season  of  the  year,  with  darker  spots  of  various 
sizes.  The  tail  is  very  short,  sometimes  being  barely 
six  inches  in  length.  The  ears  are  remarkable  for  the 
tuft  of  long  hair  which  fringes  the  tips. 

The  Canadian  Lynx,  or  Peeshoo  (Lyncus  Cana- 
densis) is  chiefly  noticeable  for  its  mode  of  running, 
which  operation  consists  of  a  series  of  bounds,  all  four 
feet  coming  to  the  ground  almost  simultaneously.  The 
fur,  which  is  long  and  fine,  is  much  sought  after. 

There  is  another  species,  the  Booted  Lynx  (Lyncus 
caligatus)  found  both  in  Asia  and  Africa,  which  is  so 
called  fi-om  the  deep  black  colour  of  the  lower  parts  of 
the  legs,  causing  them  to  appear  as  though  enclosed  in 
tightly-fitting  boots.  None  of  the  Lynxes  are  particu- 
larly destructive,  except  to  the  small  animals,  such  as 
hares,  rabbits,  etc,  upon  which  they  prey. 

One  of  the  most  interesting  of  the  Cat  tribe,  and 
the  last  which  can  be  mentioned  in  this  paper,  is  the 
well-known  Chetah,  or  Hunting  Leopard  (Gueparda 
jubata)^  sometimes  termed  the  Youze. 

The  Chetah  is  found  both  in  Asia  and  Afirica,  but 
in  the  former  continent  alone  has  been  brought  under 
the  dominion  of  man.  In  size  it  is  slightly  superior 
to  the  leopard,  its  long  limbs  causing  it  to  appear  even 
larger  than  it  is  in  reality.  The  markings  are  not  un- 
like those  of  the  leopard,  to  which  animal,  however,  it 
is  by  no  means  closely  related,  appearing  to  form  a 
connecting  link  between  the  feline  and  canine  races. 
It  is  only  slightly  possessed  of  the  power  of  climbing 
trees,  and  its  limbs  do  not  possess  the  strength  of  most 
of  the  cats. 

Unlike  most  of  its  tribe,  the  Chetah  captures  its  prey 
by  open  chase,  and  it  is  in  this  way  that  it  is  made 
useful  to  man,  the  animal  being  carefully  trained  for 
capturing  game  by  many  of  the  Asiatic  races. 

For  this  purpose,  the  animal  is  blindfolded,  and 
taken  out  to  the  scene  of  operations  in  a  light  cart, 
where  he  is  kept  until  a  herd  of  deer  or  other  game 
comes  within  sight  Th&  hood  is  then  removed,  and 
the  animal's  attention  directed  towards  the  quarry. 
The  Chetah  immediately  slips  gently  off  the  car, 
always  doing  so  on  the  side  which  is  away  from  the 
deer.  Flattening  his  body  on  the  ground,  he  creeps 
up  to  within  a  short  distance  of  the  unsuspecting 
animal,  taking  advantage  of  any  bush  or  stone  as  a 
cover.  He  then  launches  himself  upon  the  doomed 
animal,  seldom  needing  more  than  two  or  three 
springs,  fastens  on  its  neck,  and  pulls  it  to  the  ground. 
The  keepers  immediately  hurry  to  the  spot,  and  take 
off  his  attention  by  offering  some  dainty,  such  as  a 
ladleful  of  the  blood.  The  slaughtered  animal  is  then 
secured,  and  the  Chetah  is  hooded  and  led  back  to  tbe 
car,  when  he  waits  for  another  victim. 

The  Chetah  is  very  easily  tamed,  being  naturally  of 
a  very  gentle  and  placid  disposition.     Even  a  newly- 
caught  individual  is  easily  managed,  seldom  or  never 
exhibiting  the  savage  nature  of  the  lions  and  tigers, 
and  other  members  of  the  Cat  tribe. 

{To  be  continued^ 
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iifiort  l^tstorical  SCnectiotes* 

BY  REV.    SIR  GEORGE  W.    COX,   BART.,   M.A. 

(30)  Two  Sieges  of  Constantinople, 

1204;  1453. 

Early  in  the  thirteenth  century  Constantinople  fell 
into  the  hands  of  the  Crusaders,  and  the  throne  of  the 
Eastern  emperors  was  filled  by  a  Latin  sovereign,  who 
hoped  that  he  might  bequeath  it  to  a  long  line  of  suc- 
cessors. With  those  who  supported  him,  he  also 
hoped  that  the  long  schism  which  had  rent  Christen- 
dom asunder  had  been  brought  to  an  end  by  the 
triumph  of  the  armies  of  the  Cross.  But  the  triumph 
was  celebrated  after  ^  fashion  which  boded  ill  for  the 
permanence  of  the  new  dynasty,  or  for  the  reconcilia- 
tion and  harmony  of  the  Eastern  and  Western  Churches. 
Crowds  half  mad  with  excitement  and  rage  pressed 
into  the  church  of  Sancta  Sophia,  the  mighty  work  of 
J  ustinian.  A  shameless  woman,  with  disgusting  gestures, 
screamed  out  a  profane  song  from  the  chair  of  the  patri- 
archs, while  those  who  could  fight  their  way  to  the  altar 
drained  off  the  wine  in  the  vessels  placed  upon  it  Mules 
and  horses,  driven  into  the  churches  to  carry  away  the 
sacred  treasures,  were  lashed  if  they  fell,  till  their 
blood  streamed  on  the  pavement;  while  plunderers, 
who  had  a  more  careful  eye  to  the  future,  were  busy 
in  stripping  the  reliquaries  of  the  bones  of  saints  to  be 
carried  to  the  great  cities  and  churches  of  Western 
Europe. 

Two  centuries  and  a  half  later,  Constantinople  was 
again  besieged,  and  again  taken.     After  an  obstinate 
defence  of  fifty-three  days,  the  last  Palaeologus  fell 
fighting  bravely  for  his  crown  and  his  people.     His 
only  fear  was  that  he  might  fall  alive  into  the  hands  of 
the  infidels,  and  he  was  heard  to  ask,  'Cannot  a 
Christian  be  found  to  cut  off  my  head  ?  *    None  were 
ready  to  do  him  this  service,  and  casting  off  the  purple, 
he  was  presently  buried  beneath  a  mass  of  dead.    The 
streets  of  the  city  again  streamed  with  blood,  and  the 
populace  poured  once  more  into  the  great  church  of 
the  Holy  Wisdom  (or  St  Sophia).     Every  part  of  the 
vast  building  was  filled  with  fugitives,  who  felt  sure 
that  there  they  would  be  safe,  for  they  were  assured 
by  a  prophecy  which  told  them  that  the  Turks  would 
be  smitten  back  when  they  reached  the  column  of 
Constantine  in  the  square  before  the  church,  and  that 
the  instrument  of  their  discomfiture  would  be  a  sword 
brought  down  from  heaven  by  an  angel,  who  would 
place  it  in  the  hands  of  a  poor  man  seated  at  the  foot 
of  the  column.     The  hope  was  not  to  be  realised,  and 
the  discords  of  centuries  were  now  to  be  punished  by 
worse  than  death  for  thousands  who  were  saved  for  a 
life  of  shame.     The  Turks  broke  down  the  doors  by 
the  strokes  of  their  axes  :  the  crowds  within  the  build- 
ing were  soon  made  prisoners   and  sorted  for  the 
market     Not  less,  probably,  than  sixty  thousand  were 
sold  into  slavery.     The  dome  of  Justinian,  of  which 
the  people  had  delighted  to  speak  as  the  second  fir- 
mament  and  the  throne  of  the  glory  of  God,  was 
stripped  of  its  gold  and  silver,  and  a  scene  of  riot  was 
repeated,  more  hideous  even  than  the  orgies  which 
followed  the  victory  of  the  Crusaders  under  Baldwin 
and  Dandolo.     But  in  great  and  overwhelming  calami- 
ties the  popular  mind  can  still  take  refuge  in  hope ; 
and  the  temper  which  led  Englishmen  to  believe  that 


Harold  had  not  fallen  at  Hastings,  comforted  the 
Greeks  of  Constantinople  with  the  assurance  that  in 
four  centuries  the  city  and  empire  would  be  freed  from 
the  Turkish  marauders,  and  the  sanctuary  cleansed 
from  its  pollutions.  Hidden  within  its  mighty  walls  the 
priest  (so  the  legend  runs)  stands  ready  vested,  to 
come  forth  when  the  hour  arrives,  and  offer  up  the 
great  Christian  sacrifice  once  more  upon  its  altar. 

(31)  The  Funeral  of  Charles  V.  at 

Yuste,  1558. 

Those  who  have  read  Washington  Irving's  delightful 
story  of  the  Rose  of  the  Alhambra^  may  fancy  that  the 
ceremony  which  the  Emperor  Charles  V.  went 
through  shortly  before  his  death  was  simply  a  freak 
such  as  that  which  Irving  ascribes  to  the  weak  and 
foolish  Philip  V.  Philip^s  great  predecessor  on  the 
Spanish  throne  was  never  more  thoroughly  in  his  senses 
than  when  he  gave  orders  for  the  celebration  of  his 
own  funeral  rites  while  he  yet  lived.  Such  ideas  are 
perhaps  not  likely  to  arise  without  some  suggesting 
cause ;  and  the  biographer  of  Charles's  cloister  life  at 
Yuste  points  out  that  the  Bishop  of  Liege,  who  was  his 
ambassador  to  the  Diet  at  the  time  of  his  election  to 
the  imperial  throne,  had  been  in  the  habit  of  following 
his  coffin  year  by  year  in  solemn  procession  to  the 
tomb  which  he  had  built  for  himself  in  his  cathedral- 
church.  During  his  sojourn  at  Yuste,  Charles  had 
been  specially  careful  to  celebrate  the  obsequies  of  his 
friends,  as  they  were  removed  by  death  from  this 
earthly  scene ;  and  masses  for  the  soul  of  his  father, 
mother,  and  wife  accompanied  the  daily  masses  offered 
for  himself.  He  now  ordered  dirges  to  be  said  for  them, 
and  having  so  done,  asked  his  confessor  whether  it 
would  not  be  well  for  him,  by  celebrating  his  own 
funeral  rites,  to  do  for  himself  at  once  what  would  in 
any  case  soon  be  done  for  him  by  others.  To  the 
confessor's  answer  that  he  might  yet  live  for  years,  and 
that  at  the  proper  time  all  that  was  necessary  would  be 
done  without  his  troubling  himself  about  the  matter, 
Charles  replied  by  asking  simply,  *  Would  it  not  be  for 
the  good  of  my  soul  ? '  and  being  told  that  it  would, 
gave  orders  for  the  carrying  out  of  the  ceremonial  on 
the  following  day.  The  high  altar  blazed  with  lights ; 
round  the  catafalque  before  it  the  household  of  the 
emperor  were  seen  clad  in  robes  of  deep  mourning ; 
and  while  the  mass  for  the  dead  was  being  sung,  the 
emperor  came  forward  and  gave  up  his  taper  into  tHe 
hands  of  the  celebrant  priest  in  token  of  his  readiness 
to  surrender  his  soul  into  the  hands  of  his  Maker. 

The  rest  of  the  day,  after  having  dined,  he  spent  in 
the  open  air  of  the  court,  and  the  heat  of  the  sun  as  it 
beat  on  the  white  walls  gave  him  a  violent  headache. 
But  the  next  morning  he  was  better,  and  said  that  the 
ceremony  of  the  previous  day  had  done  him  good. 
Later  in  the  afternoon  he  was  found  to  be  suffering  from 
fever,  and  was  carried  to  his  bed,  which  he  never  left 
during  the  three  weeks  which  were  yet  to  pass  before 
his  death. 

(32)  James  the  Second  and  the  Duke 
of  Monmouth;  Uncle  and  Nephew. 

The  sudden  changes  from  splendour  to  wretched- 
ness, and  from  high  hope  to  utter  despair,  which  meet 
us  in  the  history  of  every  age,  have  seldom  been  more 
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vividly  exhibited  than  in  the  career  of  the  favourite 
son  of  Charles  11.  The  better  qualities  of  the  ill- 
starred  Duke  of  Monmouth  will  be  familiar  to  all 
readers  of  Sir  Walter  Scott's  tale  of  Old  Mortality ; 
and  the  picture,  it  may  fairly  be  said,  is  in  no  way 
overdrawn.  His  weakness  was  sho\^Ti  when  he  allowed 
interested  and  selfish  advisers  to  entangle  him  in  a 
desperate  enterprise,  by  claiming  a  throne  to  which 
nothing  less  than  his  election  by  the  whole  people 
could  give  him  the  smallest  title.  The  story  of  his 
rebellion  resembles  the  course  of  a  day  which,  bright 
and  glowing  at  the  first,  becomes  soon  clouded  and 
stormy,  and  Monmouth  had  little  of  the  power  which 
can  stand  out  against  or  retrieve  disaster.  His  recep- 
tion at  Taunton,  where  a  train  of  girls  presented  him 
with  a  flag  embroidered  with  the  signs  of  royal  dignity, 
shows  him  as  the  champion  of  Protestantisna.  Accept- 
ing the  Bible  presented  to  him,  Monmouth  said  that 
it  was  his  mission  to  defend  the  truths  contained  in 
that  book,  and  to  seal  them,  if  it  must  be  so,  with  his 
blood.  A  few  days  later,  after  the  fatal  catastrophe  at 
Sedgemoor,  he  was  brought,  with  his  hands  tied  behind 
his  back,  into  the  presence  of  the  King,  his  uncle, 
whom  in  his  declaration  he  had  denounced  as  the 
poisoner  of  his  brother  and  the  murderer  of  other 
men.  His  bravery  was  now  all  gone,  and  his  one 
prayer  was  for  his  life  ;  but  if  Monmouth  lowered  him- 
self by  his  entreaties,  James  the  Second  sank  still  lower 
by  the  cruelty  which  prompted  him  to  see  his  nephew 
when  he  had  made  up  his  mind  not  to  spare  him.  To 
his  reasons  for  not  sparing  him  it  was  impossible  for 
Monmouth  to  make  any  reply.  All  that  he  could  do 
was  to  try  and  shift  the  guilt  upon  others,  by  pleading 
his  ignorance  of  the  contents  of  the  declaration  to 
which  he  had  subscribed  his  name.  This,  James 
coldly  said,  was  past  all  belief,  and  Monmouth  felt  that 
his  only  chance  was  to  hint  at  his  readiness  to  adopt 
his  uncle's  faith.  He  spoke  of  submitting  himself  to 
the  Church  of  Rome,  and  James  eagerly  offered  the 
spiritual  assistance  of  which  he  might  stand  in  need 
Monmouth  waited  a  few  moments  for  some  more 
cheering  promises  of  mercy,  but  none  came.  *  Is 
there,  then,  no  hope  ? '  he  asked.  James  was  silent ; 
and  Monmouth,  seeing  that  the  die  was  cast,  rose  up 
and  moved  firmly  from  his  presence.  Two  days  later 
the  last  scene  of  the  terrible  drama  was  enacted  on 
Tower  HilL  The  axe  fell  on  Monmouth's  neck; 
but  in  many  parts  of  the  country  men  were 
slow  to  believe  that  the  prince,  whom  their  reverence 
had  exalted  into  a  hero,  was  gone,  and  for  them  Mon- 
mouth passed  into  the  illustrious  band  which  numbers 
in  its  ranks  the  English  Arthur  and  Harold,  Sebastian 
of  Portugal,  the  Tells  of  Rutli,  and  the  Moor  Boabdil. 
All  these  had  only  vanished  for  awhile  from  the  scene 
of  their  former  greatness,  but  they  were  to  return  one 
day  with  more  than  their  former  strength,  and  take 
full  vengeance  on  the  enemies  by  whom  they  had  been 
smitten  down. 


'  ftohj  I  STc ac!)  (Klementaro  Science/ 

FOURTH    SCHEDULE    SUBJECTS: 

MECHANICS. 


BY   RICHARD    BALCHIN. 


WHATEVER    may    be    the    case    with     other 
branches  of  knowledge,    with   science   it  is 
quite  certain   that  we  can't  get  on  at  all  unless  we 


agree  that  certain  words  shall  carry  with  them  abso- 
lutely definite  meanings.  Everybody  must  have  found 
how  difficult  it  is  to  talk  reasonably  with  some  people, 
because  cJne  minute  they  will  be  using  a  word  to 
which  they  attach  one  meaning,  and  the  next  minute 
they  will  be  using  the  same  word  in  quite  a  different 
sense.  I  remember  once,  at  York,  listening  to  a  pro- 
longed discussion  between  Mr.  Cooper  and  Mr.  Holy- 
oake.  The  first  night  was  a  complete  failure ;  and  for 
this  reason :  when  Mr.  Cooper  said  *  nature '  he 
meant  one  thing,  but  Mr.  Holyoake,  in  using  the  same 
word,  meant  quite  another  thing.  And  Mr.  Cooper 
himself,  at  the  beginning  of  his  remarks,  employed  the 
word  to  signify  what  we  commonly  understand  by 
natural  objects,  such  as  rivers,  mountains,  trees,  etc  ; 
while  at  the  end  of  his  speech,  in  what  the  people 
called  a  peroration,  he  used  the  word  to  mean  some 

*  beneficent  intelligence'  whose  will  has  produced 
these  objects.  And  so  the  want  of  attaching  definite 
meanings  to  terms  landed  these  two  travellers  after 
truth  in  a  perfect  quagmire  of  tomfoolery.  In  remark- 
able contrast  to  this  looseness  in  the  use  of  words,  I 
may  instance  two  exceedingly  thoughtful  lectures  I 
heard  a  few  sessions  ago  at  the  London  Institution : 
one  by  Huxley,  on  the  place  of  the  '  Belemnite ' 
among  cephalopoda ;  and  the  other  by  Procter,  on  the 

*  Birth  of  Worlds.'  There  was  one  characteristic  of 
these  lectures  that  intensely  charmed  and  delighted 
me  :  the  extreme  care  in  the  use  of  words.  *  Tissue ' 
always  meant  *  tissue '  and  nothing  else.  *  Heat '  al- 
ways meant  'motion  of  atoms.'  It  was  never  used  to 
signify  the  cause  of  heat,  nor  the  effects  of  it,  but  the 
thing  itself.  *  Secretion '  stood  for  one  definite  idea : 
it  was  never  confused  with  *  concretioa'  The  result 
was,  I  came  away  with  a  fresh  stock  of  accurate  know- 
ledge. But  after  some  of  our  teachers  have  given 
their  lesson,  I  often  wonder  in  what  way  the  bo}^  are 
benefited  by  it  The  teacher  calls  an  *  apostrophe ' 
an  *  inverted  comma '  when  it  is  not  inverted,  calls 
something  a  *  compound '  when  he  means  *  mixture,' 
says  '  qualify '  when  he  means  *  modify,'  speaks  of 
'  atom '    when    it    should   be    *  molecule,'    confuses 

*  particle '  with  both  *  atom '  and  *  molecule ;'  and  as 
to  the  words  '  force,'  *  energy,'  *  power,'  *  work,'  and 
'  momentum,'  any  one  of  these  is  applied  to  all  manner 
of  different  things,  and  the  hopeless  jumble  of  ideas  is 
quite  painful  to  conceive.  How  such  a  chaotic 
confusion  can  produce  any  educative  result  is  most 
hard  to  telL 

Having  these  things  before  me,  I  have  always  felt 
that  the  first  stage  in  mechanics  is  very  valuable  in 
leading  both  teachers  and  boys  to  attach  clearly  defined 
meanings  to  words,  especially  to  words  used  to  signify 
the  *  properties  of  matter.'  To  accurately  distinguish, 
for  instance,  between  *  elasticity '  and  *  flexibility ;  *  not 
to  confuse  *  cohesion  '  with  *  attraction  ;  *  to  clearly 
define  *  liquid '  and  *  fluid,'  and  so  on.  In  explaining 
some  of  the  properties  of  matter  and  its  different 
states,  one  has  frequently  to  use  the  terms  *  particle,* 

*  molecule,'  and  *  atom ; '  hence  I  alwaj'S  devote  one 
or  two  lessons  to  the  meanings  and  use  of  these  words. 
Afterwards  I  never  make  use  of  them,  except  to  carrj' 
the  precise  values  here  given  to  them.  I  can  scarcely 
overrate  the  importance  of  this.  Some  of  our  bo}-s 
gain  scholarships  or  in  other  ways  continue  their  edu- 
cation after  they  leave  our  elementary  schools.  I 
wonder  how  much  of  what  they  have  learned  with  us 
they  have  to  unUarn  when  they  *  go  up  higher ' !  They 
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ought  not  to  have  any.  For  although  we  profess  to 
teach  but  the  elements  of  science,  still  the  elements 
should  be  accurate. 

The  following  is  an  outline  of  a  lesson  oh  the  terms 
•  particle,'  *  molecule,'  and  *  atom.'  The  class  consists 
of  about  fifty  boys  in  Standards  V.  and  VI.  A  piece 
of  chalk,  a  magnet,  a  magnifying  glass,  and  a  micro- 
scope are  on  the  table  before  the  boys.  The  black- 
board is  up  and  empty.     I  begin  the  lesson. 

Arthur  Young,  wUl  you  take  this  magnet  and  draw  it 
gently  about  on  the  stone  stairs,  and  when  you  find 
something  sticking  to  it  bring  it  in  ?  Now,  my  boys, 
look  at  the  sun's  rays  coming  in  at  that  window :  can 
you  see  anything  floating  about  in  them  ?  Ans. — Yes, 
sir ;  a  lot  of  little  bits  of  stuff.  Yes  ;  you  can  see  a 
great  number  of  small  pieces  of  matter  moving  about 
Do  you  think  there  are  any  such  in  other  parts  of  the 
room  ?  Ans. — No,  sir.  Ah !  you  are  mistaken.  If 
the  sun  were  shining  through  any  other  window  we 
should  see  them.  The  air  is  quite  full  of  such  small 
divisions  of  matter.  In  factj  I  will  explain  to  you  in 
another  lesson  that  we  should  not  see  the  rays  of  light 
at  all  but  for  these  little  pieces.  Come  here,  Smith. 
There,  I  have  rubbed  some  of  this  chalk  off  on  to  your 
finger :  now  take  the  magnifying  glass  and  tell  me 
what  you  see  on  your  finger.  Ans. — A  great  many 
little  pieces  of  chalk.  Can  you  see  with  your  naked 
eye  that  the  chalk-mark  consists  of  a  number 
of  little  pieces  ?  Ans, — No,  sir ;  not  very  well 
Now,  I  see.  Young  has  brought  in  the  magnet. 
Well,  Arthur,  what  have  you  fished  up  ?  Anything  ? 
Ans. — ^Yes,  sir:  look  !  there  is  such  a  curious  bunch  of 
little  bits  of  iron  sticking  on  to  the  ends  of  the 
magnet  Indeed?  Did  you  think  you  would  find 
such  things  on  the  stairs  ?  No,  sir :  I  thought  there  was 
only  dust  Just  so  ;  but  then  these  little  pieces  of 
iron  were  part  of  the  dust  (A  boy) — Please,  sir, 
where  did  they  come  from?  (Another  boy) — They 
came  off  our  boots  as  we  went  up  and  down  stairs. 
Yes;  that  is  right  What  other  pieces,  do  you  think, 
might  be  found  among  the  stair-dust  ?  Ans. — Pieces 
of  leather,  little  bits  of  stone  and  wood  Yes ;  and 
the  larger  pieces  keep  to  the  ground,  and  the  school- 
keeper  sweeps  them  up.  But  what  becomes  of  the 
very  small,  light  pieces?  Ans. — ^They  blow  about  in 
the  air.  Yes;  and  those  are  what  you  can  see  in  the  sun's 
rays.  But  I  will  give  you  a  word  to  mean  little  bit,  or 
small  division  of  matter.  I  will  write  it  on  the  board. 
'Particle.'      Now  what    are  we  to    understand    by 

*  particle '  ?  Ans. — Any  very  small  piece  of  matter. 
Can  you  see  a  particle  ?  Ans. — ^Yes,  sir.  (Another 
boy)— Please,  sir,  you  can't  see  all  particles  :  some  are 
too  small  to  be  seen.  Indeed?  Tell  me  some 
particles  that  you  can't  see.  Ans. — I  could  not  see 
the  particles  of  chalk  on  my  finger  until  I  used  the 
glass.  Well,  what  then?  Ans.— Then  I  could  see 
them.  Just  so :  you  could  see  them  ;  but  you  said  you 
couldn't  Ans. — I  said  I  couldn't  without  the  glass. 
Very  well;  still  it  was  seeing  them  even  when  you 
used  the  glass;  was  it  not?    Ans. — Yes,  sir. 

Now,  boys,  what  is  this  I  hold  in  my  hand  ?    Ans. 
— A  piece  of  chalk.     You  have  had  a  few  lessons  on 

*  chalk.'  Tell  me  what  chalk  is,  chemically  speaking. 
Ans. — Carbonate  of  lime.  What  is  carbonate  of 
lime?  Ans. — Carbon  dioxide  and  lime.  What  is 
the  common  name  of  carbon  dioxide?  Ans. — 
Carbonic  acid.  Bailey,  come  here  and  write  on  the 
board   the  symbol  for  carbonate  of  lime.     Ans. — 


CaO,  COjj.  Thank  you:  that  is  right  AVhat  does 
the  Ca  mean  ?  Ans. — Calcium.  And  the  O  ? 
Ans. — Oxygen.  And  the  C  ?  Ans. — Carbon.  What 
does  the  Og  stand  for  ?  Ans. — Two  parts  of  oxygen. 
I  will  now  rub  some  chalk  on  to  this  little  piece  of 
blue  paper,  and  place  it  under  the  microscope.  What 
do  you  think  I  can  see?  Ans. — Particles  of  chalk. 
Yes ;  and  each  particle  looks  like  a  large  rough  block. 
I  can  easily  suppose  each  piece  to  be  capable  of 
being  split  up  into  fifty  or  sixty  smaller  pieces. 
Still,  what  would  be  the  composition  of  one  of  these 
smaller  pieces  ?  Ans. — Carbonate  of  lime.  Just  so ; 
and  you  would  not  be  able  to  see  it  with  the  naked  eye, 
but  only  with  the  most  powerful  microscope.  Now 
we  may  conceive  each  one  of  these  minute  specks  to 
be  yet  further  divided,  so  that  they  could  not  be  seen 
either  by  the  naked  eye  nor  by  a  microscope,  yet 
each  of  these  would  still  be  carbonate  of  lime.  I 
will  write  on  the  board  a  name  lor  those  smallest 
conceivable  divisions.  *  Molecule.'  Now  tell  me 
the  difference  between  a  particle  and  a  molecule. 
Ans. — A  particle  can  be  seen,  although  it  is  very 
small;  but  a  molecule  can  only  be  imagined..  You 
said  just  now  that  even  a  molecule  of  chalk  was  still  car- 
bonate of  lime:  if  that  is  so,  tell  me  of  how  many 
things  the  molecule  of  carbonate  of  lime  consists. 
Ans. — ^Three.  Yes.  What  are  they?  Ans. — Cal- 
cium, oxygen,  and  carbon.  Now,  remember  what  I 
told  you  in  my  last  lesson,  and  tell  me  what  we  call 
those  three  things.  Ans. — Elements.  Yes;  and 
what  did  I  call  such  a  substance  as  carbonate  of 
lime?  Ans. — A  compound.  Do  you  think  you 
could  see  these  very  small  divisions  of  calcium, 
oxygen,  or  carbon?  No,  sir.  AVhy  not?  Ans. — 
Because  they  are  smaller  than  the  molecule,  and  we 
can  only  conceive  of  that :  we  can't  see  it  I  will  now 
write  on  the  board  a  name  for  the  smallest  conceivable 
division  of  an  element:  the  word  *atom.'  You  can 
tell  me  now  the  difference  between  a  molecule  and 
an  atom.  Ans. — A  molecule  is  a  division  or  very 
small  part  of  a  compound ;  but  an  atom  is  a  division 
of  an  element  Yes.  Tell  me  how  many  atoms 
there  are  in  a  molecule  of  carbonate  of  lime.  Ans. 
— Three.  Only  three?  (Another  boy) — Five,  sir. 
How  do  you  make  that  out  ?  Ans. — There  are  one 
of  calcium,  three  of  oxygen,  and  one  of  carbon. 
Jones,  come  and  write  out  the  symbol  for  a  molecule 
of  water.  Ans. — HgO.  Yes.  How  many  atoms 
have  we  here?  Ans. — Three.  Two  of  hydrogen 
and  one  of  oxygen.  Now,  boys,  take  out  your  books 
and  write  out  these  definitions: — A  particle  is  a 
very  small  division  of  matter,  but  not  too  small  to  be 
seen.  A  molecule  is  the  smallest  conceivable  division 
of  a  compound.  An  atom  is  the  smallest  conceivable 
division  of  an  element     (End  of  lesson.) 


'!6oto  5  Eeac^  9ritf)inettc/ 

{jContimud  from  page  274.) 

BY   WILLIAM   SPENCER, 
Author  of  *  Spencer^ s  Exercises  in  Arithmetic,^ 

Having  performed  the  mechanical  multiplying,  we 
settle  the  positions  of  the  points  by  the  rule  as  alcove  ; 
but  besides  settling  the  position  of  the  point  by  rule^ 
it  is  well  to  encourage  a  rational  consideration  of  the 
result — where  the  point  must  be  according  to  reason. 
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In  the  first  exercise  we  are  multiplying  nearly  a  half 
(•48075)  by  a  little  over  a  half  ("605),  hence  the  result 
must  be  about  a  quarter,  a  little  over  a  quarter  being 
what  we  have  really  obtained  ("29085375).  Show  that 
the  point  being  in  any  other  position  would  be  irrational, 
as  "029  + ,  2  '908  + ,  29  '08  + ,  etc.  In  the  second  exercise 
it  might  be  observed  that  we  are  multiplying  8^  nearly 
by  about  (a  little  over)  -j^,  and  the  product  must  be  a 
little  more  than  a  half,  as  the  result  shows.  In  the 
third  example  we  are  multiplying  a  little  over  a  thirtieth 
by  a  little  over  a  third,  the  consequent  product  must 
therefore  be  somewhat  over  a  ninetieth.  Carefully 
consider  the  given  result — '01225,  ^^^  show  that  it  is 
over  a  ninetieth,  being  nearly  an  eightieth,  and  that 
the  point  in  any  other  position  would  give  nonsense. 

(i\  The  effective  teaching  of  Division  of  decimals 
requires  more  labour  and  patient  painstaking  than  any 
of  the  three  preceding  rules,  requiring  more  penetration 
on  the  part  of  the  learner  than  is  required  to  com- 
prehend the  principle  of  addition  and  subtraction,  or 
the  rule  for  the  position  of  the  point  in  multiplication. 
In  this  case,  contrary  to  our  general  practice,  instead 
of  reasoning  strictly  a  priori^  as  we  have  hitherto  done 
and  shall  continue  to  do  generally,  we  will  elucidate  to 
some  extent  by  the  posteriori  method,  accepting  the 
rule  and  explaining  its  universality.  The  general  rule 
for  the  position  of  the  point — the  quotient  must  have  as 
many  decimal  figures  as  the  dividend  has  in  excess  of  the 
divisor^  we  will  illustrate  by  examples.  Divide  '625 
by  '25,  =  2*5, — because  '625  (625  thousandths -=-25 
hundredths  or  250  thousandths)  -r  '250  =  2^  =  2  '5  ; 
hence  the  quotient  (2*5)  has  one  decimal  figure,  being 
the  excess  that  the  dividend  has  over  the  divisor. 


•i25)4-8775(39-o2 
3  75 

6-8: 

0'O4875(*oo7H  + 
4774 

1127 
1125 

•lOIO 

682 

•250 
250 

3280 
2728 

We  will  remark  on  each  of  the  two  above  worked- 
out  examples.  In  the  first  example,  having  worked  out 
all  the  figures  given,  precisely  as  if  they  were  whole 
numbers,  we  obtain  a  quotient  of  390,  and  a  remainder 
of  25.  We  now  settle  the  point  according  to  the  rule, 
quoted  above,  placing  it  between  the  9  and  the  o 
=  39'o.  We  now  bring  down  additional  ciphers  ad 
libitum^  that  is  virtually  adding  them  to  the  dividend, 
and  consequently  each  will  give  an  additional  figure  to 
the  quotient  We  proceed  thus  till  the  quotient  either 
comes  out,  repeats  or  circulates,  or  till  we  have  carried 
the  result  to  a  sufficient  degree  or  minuteness.  We 
will  now  consider  the  answer  obtained,  39*02.  We 
observe  that  the  divisor  is  just  ^,  and  the  dividend 
nearly  5,  and  nearly  5  divided  by  \  must  be  about  40. 
Here  show  that  any  other  position  of  the  point  would 
give  an  absurdity:  3*902,  '3902,  390*2,  etc. 

In  the  second  example  worked  out  above  we  first 
perform  the  mechanical  operation  on  the  figures  given, 
and  obtain  the  figure  7  as  the  result  Applying  the 
rule,  we  find  that  the  quotient  must  have  three  decimal 
figures,  consequently  we  must  make  up  the  number  by 
adding  two  ciphers  to  the  left  of  the  3,  giving  '007. 
Although  repeatedly  cautioned  that  ciphers  to  the 


right  of  a  decimal  do  not  at  all  affect  its  value,  some 
of  the  poorer  thinkers  w^ould  probably  give  700  as 
the  result  Now  complete  the  working  by  bringing 
down  as  many  ciphers  as  are  thought  necessary  to 
complete  the  quotient,  placing  a  +  to  the  right  to  show 
that  it  does  not  come  out  clear.  We  will  now  settle 
the  point  rationsdly.  We  are  dividing  a  little  less  than 
^  by  nearly  7.  As  '4875  is  nearly  J,  '04875  is  nearly 
fLj.  of  ^,  or  ^ ;  and  ^  divided  by  nearly  7  must  give 
about  T^TF,  certainly  it  must  be  less  than  j^  or  -oi, 
hence  there  must  be  two  ciphers  before  the  7.  As  before, 
show  that  the  point  cannot  according  to  common  sense 
be  in  any  other  position,  by  trying  other  positions,  and 
remarking  accordingly. 

Examples  should  be  given  requiring  the  point  to  be 
in  every  conceivable  position,  and  its  position  deter- 
mined both  by  rule  and  reasoa  Divide  "000007  by 
•00035  =  '02  ;  '03654  -7-  '000018  =  2030  ;  21973  -r 
•0073  =  3,010,000;  •0046178-7-380=  •00001215-1-;  etc 

{e)  In  converting  vulgar  fractions  into  decimals  we 
are  only  following  the  principle  just  laid  down  with 
regard  to  division.  Thus,  y  =  (3 -7-5)  =  "6,  as  a  cipher 
must  be  added  to  the  3  in  order  that  5  may  go  in  it, 
hence  the  result  *6,  not  6.  Again,  ^^5  =  (4-r  25)  =  "16; 
ply  =  (7-i-i25)=^o56 ;  etc  Hence  the  rule.  Add 
ciphers  to  the  numerator^  and  divide  by  the  denominator. 
Caution  here  that  a  cipher  will  be  required  in  the 
decimal  obtained  for  every  cipher  added  to  the 
numerator  until  a  vital  figure  is  obtained.  In  the  last 
example,  as  125  will  not  go  in  7^0,  the  result  is  '056, 
not  '56,  which,  being  more  than  |,  would  be  absiu-d  ; 
and  j^^  =  -000075,  ^Vr  =  *o<>34  + 1  etc 

(J)  Bringing  a  decimal  fraction  of  a  higher  denomina- 
tion to  its  integral  value  in  lower  denominations  is  such 
a  simple  process  as  to  call  for  few  remarks.  In  fact  it 
is  only  acting  out  the  dictum  we  have  previously 
uttered,  that  decimal  numbers  may  be  worked  precisely 
as  whole  numbers.  Examples:  Find  the  value  of 
;^7S75,  of  '02375  ton,  and  of  '00885  of  ;£i5o. 


£  787s 
20 

toa  '02375 
20 

•00885 
150 

s.  1575^ 

12 

cwt  '475^ 
4 

qr.  I  ^^^ 
28 

;^  1-3275^ 
20 

d  9'oo 

12 

lb.  25 '2 

Hence  the  three  answers  are  respectively  15s.  9d., 
I  qr.  25^  lb.,  and  £\  6&  6^  In  the  second 
example  we  have  brought  the  deamal  of  a  ton  to  cwts, 
no  whole  ones,  then  this  decimal  of  a  cwt.  to  quarters, 
and  lastly  the  '9  qr.  to  lbs. 

{g)  We  now  take  the  exact  converse  of  this  operation, 
and  bring  a  number^  either  integral  or  decimal^  of  a  lower 
denomination  to  the  decimal  of  a  higher  {^nomination. 
As  explanatory  examples  we  will  take  the  reverse  of 
the  first  two  of  the  three  j  ust  worked  out  Bring  1 5&  ^d 
to  the  decimal  of  a  ^,  and  i  qr.  25 1  lb.  to  the  decimal 
of  a  toa 


1 2)9 '00  d. 

20)15758- 
£l^lS  Ans. 


28)25-2  lb. 
4)19  qr. 


(2) 


2o)^475  cwt 

•02375  toa     Ans. 
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Here,  in  the  first  example,  we  have  first  brought  the 
9d.  to  the  decimal  of  a  shilling  =753.,  to  the  left  of 
which  we  have  placed  the  15  shillings,  giving  iS75Sm 
which  divided  by  20  gives  the  required  result  The 
second  example  needs  no  further  explanation.  Further 
examples :  Bring  is.  3|<L  to  the  decimal  of  ;^Soo,  and 
bring  5  days  11  hrs.  2  7 '6  mins.  to  the  decimal  of  a 
week. 

(3)  ,    (4). 

4)3-0  farthings.  60)27-0  mms. 

1 2)3-75  pence.  24)  11-46  hrs. 

20)1-31255.  7)5:4775  days. 

Ans.  "1S2K  week. 


5oo)-o^5625  £, 
•00013125  Ans. 

A  boy  who  could  manipulate  decimals  pretty  readily 
would  make  short  work  of  example  3 :  he  would  simply 
put  down  the  3-75  pence,  divide  it  by  12,  giving  '31258., 
affix  the  whole  shilling,  =  1-31255.,  and  then  divide  by 
10,000,  the  number  of  shillings  in  ;^5oo;  that  is,  he 
would  move  the  point  four  places  to  the  left,  and  obtain 
the  correct  result.  Example  4  can  be  followed  with- 
out any  further  remarks. 

(/ij  We  will  now  consider  repeating  or  recurring 
decimals.  We  find  in  bringing  some  vulgar  fractions  to 
decimals  that  the  result  does  not  terminate,  but  either 
repeats  the  same  figure,  or  a  group  of  the  same  figures ; 
thus  \  becomes  -333,  etc,  and  y  becomes  -428571 
recurring.  When  the  same  single  figure  recurs  it  is 
called  a  repeating  decimal,  and  when  the  same  batch 
of  figures  recurs  it  is  called  a  circulating  decimal.  This 
recurring  b  expressed  by  placing  a  point  vertically  over 
a  repeater,  and  over  the  first  and  last  figures  of  a 
circulator;  thus  the  above  are  expressed  "3  and 
•428571  respectively.  When  the  recurring  figures 
commence  immediately  from  the  point  they  are 
called  pure  recurrers  as  the  above,  and  when  one  or 
more  figures  intervene  between  the  point  and  the 
recurring  figures  they  are  called  impure  or  mixed; 
thus  "83  is  an  impure  repeater,  and  76453  is  an  impure 
circulator. 

As  recurring  decimals  are  often  turned  into  vulgar 
fractions  in  order  to  be  more  easily  worked,  or  for  any 
other  purpose,  we  will  take  a  few  examples.  First 
show  that  a  pure  recurrer  has  9  or  a  succession  of 
nines — 99,  999,  etc. — for  its  denominator,  the  recurring 
figures  themselves  being  the  numerator ;  thus,  ^  =  f  = 

•3,  -rr==M  =  '45»  ^*^  Fo'^  ^^  conversion  of  an 
impure  recurrer  to 'a  vulgar  fraction  I  shall  simply 
state  the  ordinary  rule,  referring  the  reader  for  its 
theory  to  any  of  the  standard  arithmetics — Colenso*s, 
Fitch's,  Barnard  Smith's,  Mansford's,  etc.  We  will 
quote  the  rule,  and  apply  it  Subtract  the  part  that 
does  not  repeat  from  the  whole  for  the  numerator,  and 
for  the  denominator  place  a  cipher  (to  the  right)  for 
every  non-repeating  figure,  and  a  nine  for  every  repeat- 
ing figure ;  e,g,y  bring  '83  to  a  vulgar  fraction :  83  -  8  = 
75  the  numerator,  90  will  be  the  denominator,  hence 
we  have  |4  =  f*  Bring  -486  to  a  vulgar  fraction :  486 
—  4  =  482  for  numerator,  and  990  for  denominator, 
hence  |^f  =  l4i^-  Bring  -34749  to  a  vulgar  fraction  : 
34749  ■"  34=^347^5  the  numerator,  and  99900  the 
denominator,  hence  ^^  =  T%Mr- 

Although  the  most  common  device  for  working 
recurring  decimals  is  to  convert  them  into  vulgar 
fractions,  other  devices  are  also  resorted  to,  such  as  in 
multiplying  a  repeater  *  carrying  *  the  nM^iber  of  nines 


instead  of  tens,  and  in  multiplying  circulators  of 
two,  three,  or  more  figures,  carrying  respectively  the 
number  of  99's,  999's,  etc 

(i)  The  teaching  of  decimals  would  be  incomplete 
did  we  not  consider  some  system  of  Decimal  Coinage^ 
a  subject  which  has  commended  itself  to  the  favourable 
consideration  of  a  large  proportion  of  the  more  in- 
telligent of  the  commercial  community  for  many  years, 
but  which  hitherto  has  only  received  the  cold  shoulder 
from  statesmen  in  power,  under  the  plea  that  the 
people  are  not  yet  equal  to  the  change  educationally ;  a 
plea  of  twenty  years'  standing  at  least,  to  my  certain 
knowledge.  When  brought  again  to  the  front  in  May 
last,  in  connection  with  the  Metric  System  of  Weights 
and  Measures,  to  which  we  will  not  further  refer  at  the 
present,  it  was  more  cavalierly  and  curtly  treated  than 
usual  My  own  impression  is  that  it  might  be  advan- 
tageously introduced  at  once,  and  that  the  little 
inconvenience  at  first  to  the  uneducated  would  soon 
be  overcome.  Two  systems  have  received  considera- 
tion, the  first  making  the  jQ  the  unit  or  basis,  and  the 
latter  the  penny.  As  the  former  is  undoubtedly  the 
preferable,  and  the  more  favourably  received  generally, 
it  only  is  generally  taught  in  schools. 

In  giving  a  first  lesson  I  put  down  on  the  board 
(say)  ^I'lii,  and  remark  that  here  we  have  ;^i + 

£i^  +  £xhi  +  £t^'  I  "?w  suppose  that  we  wish 
to  represent  these  different  items  each  by  a  separate 
coin.  Well,  we  have  the  sovereign,  and  we  have  also 
the  florin  =  ;^Y^^.  Hence  we  have  already,  without 
any  addition  to  or  alteration  in  our  coinage,  two  out 
of  the  four  coins  we  require.  We  now  want  another 
coin,  to  be  jQ^^  or  y^  florin,  which  it  is  proposed  to 
call  a  cent^  =  2f  d.  or  2 -44,  and  which,  if  made  of  silver, 
would  be  somewhat  less  than  a  threepenny  piece, 
but  if  made  of  bronze  (copper),  nearly  2^  times  the 
size  of  a  penny.  The  mechanical  difficulty — being  too 
small  or  too  large — might,  however,  be  overcome  by 
making  it  of  an  alloy,  or  better  still,  perhaps,  by  silver 
embedded  in  bronze.  As  this  matter  does  not,  however, 
affect  the  ostensible  objection — educational  deficiency 
— we  proceed  to  the  next  required  coin.  We  now 
require  a  coin  to  be  worth  jQ-^-^^  yjir  florin,  or  y\j 
cent,  which  has  received  the  name  mil.  As  960  far- 
things =;^i,  a  mil  would  be  a  little. less  in  value,  just 
f  f  of  one.  The  farthing,  where  not  obsolete  as  it  is 
fast  becoming  as  a  circulating  coin,  might  still  remain 
current  as  a  mil,  since  the  commercial  price  of  copper 
varies  far  more  from  year  to  year,  or  much  shorter 
intervals,  than  the  difference  between  a  farthing  and  a 
mil.  Examples :  Read  off  (i)  ;^8-625,  (2)  jQ'T^^S^  (3) 
^-08475,  (4)  ^'007625,  in  decimal  coinage,  (i) 
Here  we  have  6  tenths  ox  florins^  2  hundredths  or  cents^ 
and  5  thousandths  or  mils  ;  hence  the  total  is  ^8  - 
6  fls.  2  cts.  5  mils.  (2)  7  fls.  4  cts.  8J  mils.  (3)  8 
cts.  4 J  mils.     (4)  7*625  mils.  =  7f  mils. 

Hence  to  convert  any  amount  from  current  money 
{jQ  5.  d.)  to  decimal  coinage,  we  have  only  to  express 
the  amount  decimally  in  ;^'s,  as  explained  under  (g)^ 
and  then  read  off  as  above.  Thus  18s.  4^  =  ;^ '91875 
=  9  fls.  I  ct  8f  mils.;  2S.  8|d.  =;£i3437S  =  ^  A-  3 
cts.  4*375  (or  ^)  mils. 

To  convert  decimal  coinage  into  present  money  is 
so  self-evident  that  a  boy  of  ordinary  capacity  would 
do  it  of  his  own  accord  8  fls.  5  cts.  5  mils.  =  jQ^^SS  - 
17s.  ijd. ;  4  fls.  8  cts.  7yniils.  =;;^-48775  =  9S.  9'o6d. 

(To  be  continued.) 
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PROPOSALS  FOR  REVISION  OF  CODE. 

General. 

The  references  in  brackets  [  ]  are  the  Articles  of  the  existing 

Code  affected  by  the  changes. 

[Article  19  B] — I.  It  is  proposed  to  adopt  ihe  averanre  atten- 
dance in  each  school  as  the  basis  of  the  grants  which  have  h'therto 
been  made  on  account  of  individual  scholars,  whether  infants 
(under  7  years  of  a^e)  presented  to  H.M.  Inspectors  for  collective 
examination,  or  children  above  7,  presented  for  examination  in 
reading,  writing,  and  arithmetic 

2.  250  attendances  will  be  no  longer  required  ts  a  condition  of 
examination,  but  all  scholars  who  have  been  on  the  registers  for 
six  months  will  (unless  there  is  a  reasonable  excuse  for  their 
absence)  have  to  be  presented  to  the  Inspector. 

3.  The  grants  will  be  so  assessed  that  the  present  average  rate 
of  aid  will,  as  far  as  possible,  be  maintained. 

The  rate  at  which  each  item  of  the  grant  will  be  assessed  cannot 
yet  be  stated.  It  is  also  desirable  that,  for  the  present,  attention 
should  be  directed  to  the  educational,  rather  than  to  the  financial, 
effects  of  these  proposals. 

Grants  Common  to  all  Schools. 

4.  Music, — The  full  grant  will  be  paid  if  singing  is  satisfactorily 
taught  from  notes,  or  according  to  the  1'onic  Sol-fa  system.  One 
half  only  will  be  paid  if  singing  b  taught  by  ear. 

5.  Snvingt  according  to  tne  revised  needlework  schedule 
[annexed  herdo\  will  ht  compulsory  for  all  girls,  and  for  boys 
below  seven  years  of  age.  A  special  grant  will  be  made,  calculated 
on  the  average  attendance. 

6.  Special  Merit, — The  Inspector  shall  have  r^ard  to  [a)  the 
organisation  and  discipline  ;  (b)  the  employment  of  intelligent 
methods  of  instruction ;  and  (c)  ihe  gtneral  quality  of  the  work 
in  each  school,  especially  in  the  Standard  examination;  and 
shall  have  power  to  recommend  an  additionel  grant  on  the  average 
attendance,  varving  in  amount  according  as  the  schcol  is,  m 
these  respects,  fair,  good,  or  excellent. 

Infant  Schooi^ 

7.  All  grants  save  those  for  pupil  teachers  (Article  19  E  ot 
the  present  Code)  will  be  based  on  the  average  attendance. 

8.  When  the  infants  in  a  school  amount  to  40,  a  separate 
adult  teacher  will  be  required  for  their  instruction.  For  more 
than  60  infants  a  certificated  teacher  will  be  required. 

9.  Part  of  the  grant  for  infants  will  be  made  to  depend  upon 
their  being  taught  by  special  methods,  providing  for — 

(i)  Appropriate  and  varied  occupations. 

(2)  Suitable  instruction  in  the  rudiments  of  reading,  i^riting, 
and  arithmetic ;  and 

(3)  A  systematic  course  of  simple  lessons  on  objects,  and  on 
the  phenomena  of  nature  and  of  common  life. 

10.  In&nts,  between  six  and  seven,  may,  at  the  discretion  of 
the  Inspector,  be  examined  individually  according  to  Standard 
I.  of  the  Code  of  1870. 

1 1.  If  any  scholars  in  an  infant  school  are  taught  in  Standard 
I.  they  will  be  examined  and  paid  for  as  in  schools  for  older 
children. 

[Standard  /.,  Code  1870.  Recuiing. — Narrative  in  mono- 
syllables. Writing.— Ycyim  on  black-board  or  slate,  from 
dictation,  letters,  capital  and  small,  manuscript.  Arithmetic, — 
Form  on  black-boaid  or  slate,  from  dictation,  figures  up  to  20 ; 
name  at  sight  figures  up  to  20  ;  add  and  subtract  figures  up  to 
10 ;  orally,  from  examples  on  black-board.] 

Boys'  and  Girls'  Schools. 

[^Article  19  B.] — 12.  Payments  on  the  passes  of  individual 
scholars  will  be  abolished  ;  and  250  attendances  will  no  longer 
be  required  as  a  condition  of  examination. 

13.  All  scholars  on  the  registers  are  to  be  present  at  the  inspec- 
tion, unless  there  is  a  reasonable  excuse  tor  absence ;  and  all 
such  children,  who  have  been  six  months  and  upwards  on  the 
registers,  are  to  be  presented  for  examination. 

14.  The  grant  will  be  calculated  on  the  results  of  the  examin- 
ation of  these  scholars.  It  will  be  based  upon  the  proportion 
of  passes  actually  made  to  those  that  might  have  been  made  by 
the  scholars  examined. 

15.  The  Inspector  will  examine — 

(a)  All  scholars  presented  in  the  standard,  fixed  by  the 
bye-laws  of  the  district,  for  half-time  labour. 

(^)  All  scholars  presented  in  Standard  III.,  and  upwards. 

(r)  Any  child,  whether  a  scholar  in  the  school  or  not,  wbo 
desires  to  pass  in  either  of  the  standards  fixed  by  the 
bye-laws  of  the  district,  for  total  or  partial  exempt  ioi 
from  attendance  at  school. 


{d)  In  Standards  I.  and  II.  (unless  either  of  these  is  the 
standard  for  half-time  labour)  such  a  number  of  scholars 
as  will  enable  him  to  estimate  the  quality  of  the 
instruction  in  each  of  the  three  elementary  subject^. 

16.  A  Seventh  Standard  is  introduced.  {See  EjcamittalioK 
Schedule  annexed  hereto.) 

17.  If  any  scholar  over  ten  years  of  age  is,  after  the  1st  of 
April,  1883,  presented  in  the  ist  or  2nd  Standard,  the  paces 
made  by  such  scholar  will  not  be  reckoned  in  calcalating  the 
percentage  of  passes  for  the  purpose  of  a  grant. 

Class  Subjects. 

18.  A  school  will  be  regarded  as  made  up  of  two  divisions — 

In  the  lower  division  —Standards  I. -IV. 

In  the  upper  divi^iion — Standard  V.  and  upwards. 

19.  Two  class  subjects  may  be  taken  up  in  each  division. 

20.  English  (grammar  and  recitation),  geography  (including 
physical  geography),  and  elementary  science  wUl  alone  be  recog- 
nised as  class  subjects  in  the  lower  division. 

21.  If  only  one  class  subject  is  taken,  in  the  lower  division,  it 
shall  be  English ;  if  two  are  taken,  the  second  shall  be  either 
geography  or  elementary  science. 

22  History, — One  of  the  reading-books  in  use  in  each  Stand- 
ard, from  the  third  upwards  must  be  an  historical  reading-bjok, 
adapted  to  the  ages  of  the  scholars  in  the  standard. 

23.  The  upper  division  may  take,  as  class  subjects,  any  c  f 
the  three  subjects  to  which  the  lower  division  is  restricted,  ot 
history,  or  a  specific  subject. 

[Article  19  C]  -24.  The  grant  for  class  subjects  will  be  made, 
as  now,  on  the  average  attendance,  and  an  increased  grant  will 
be  paid  if  20  per  cent,  of  the  scholars  examined  are  presented 
in  Standard  IV.  and  upwards. 

Specific  Subjects. 

25.  The  following  will  be  ^ctfic  subjects: — i.  Algebra: 
2.  Euclid;  3.  Mechanics;  4.  Latin;  5.  French;  6  Animal 
Ph}slology;  7.  Botany;  8.  Principles  of  Agnculture;  9.  Do- 
mestic Economy. 

26.  English  and  Physical  Geography  are  removed  to  the  cate- 
gory of  class  subjects.  Algebra  and  £uclid  are  separated.  The 
Principles  of  Agriculture  are  added  to  the  list  ot  specific  sub- 
jects. 

The  Principles  of  Agriculture  will  also  be  made  an  optional 
subject  in  the  course  of  instruction  for — i.  Pupil  Teachers ; 
2.  Students  in  training  colleges. 

27.  These  subjects  will  not  be  begun  before  the  Fifth 
Standard.    The  examination  and  payments  will  be  individual. 

28.  No  scholars  will  be  examined  in  specific  subjects,  if  the 
percentage  of  actual  to  possible  passes  in  the  elementary  subjects 
at  the  previous  inspection  was  less  than  75,  and  no  grant  will  be 
paid  if  the  same  percentage  is  not  reached  at  the  dose  of  the 
year  for  which  the  grant  is  claimed. 

[Article  21/]  29.  Domestic  economy  will  no  longer  be  re- 
quired to  be  taken  up  by  giils  as  a  condition  of  being  examined 
in  specific  subjects. 

Night  Schools  (Article  22). 

30.  Grants  will  no  longer  be  confined  to  reading,  writing,  and 
arithmetic,  but  will  be  made  also  for  proficiency  in  class 
subjects. 

31.  Grants  will  be  paid  in  respect  of  those  children  only  who, 
having  passed  the  standard  fixed  by  the  bye-laws  of  their  dis- 
trict for  total  exemption,  are  under  no  obligation  to  attend 
school,  and  are  not  day  scholars. 

[Article  423—32.  The  teacher  of  a  night  school  need  not  be 
a  layman. 

Teachers. 

[Article  19  E.]— 33  The  special  grants  to  pupil  teachers  for 
proficiency  at  their  annual  examinations  will  be  continued. 

[Article  70  g,"] — 34.  Not  more  than  three  pupil  teachers 
will  be  allowed  in  any  school  or  department,  whatever  number 
of  certificated  teachers  may  be  employed  in  it. 

35.  Stipendiary  monitors  will  no  longer  be  recognised.  Can- 
didates for  engagement  as  pupil  teacl  ers  will  be  required  to  pass 
in  Standard  V.  or  VI.,  with  some  elementary  knowle^^ge  of 
grammar  and  geography. 

(^Article  32  ^•]'3^-  ^^  calculating  (be  stalT  of  a  sdiool,  an 
assistant  teacher  will  count  as  kufiicient  for  sixty  scholars^ 
instead  of  eighty  as  heretofore. 

37.  No  teacher  examined  at,  or  after,  Christmas  18S2  will  be 
allo«f  ed'to  have  pupil  teachers  who  has  not  passed  in  the  papers 
of  the  second  year.  A  candidate  who  takes  first  year*s  VfV^* 
will  not  obtain  a  certificate  above  the  third  <^a&%.    He  will  be 
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allowed  to  be  re-examined,  in  second  year's  papers  until  he 
obtains  a  higher  certificate,  bat  not  more  than  once  every  three 
years. 

38.  The  annual  entries  made  by  the  Inspectors  on  teachers* 
certificates  will  be  discontinued  after  they  luive  been  raised  to 
the  first  class.  To  enable  a  teacher  to  present  to  school 
managers,  who  wish  to  employ  him.  a  record  of  his  services  after 
he  has  reached  the  6rst  class,  he  will  be  entitled  to  claim,  from 
the  managers  of  his  school,  a  certificated  copy  of  the  Inspector's 
yearly  report  when  it  is  entered  in  the  log-book. 

[Article  79-]— 39.  Graduates  of  any  University  in  the  United 
Kingdom,  and  women  who  have  passed  certain  of  the  higher 
examinations  held  by  the  Universities,  may  be  recognised  as 
assistant  teachers,  and  will  be  admissible  to  examination  for 
certificates,  after  serving  as  assistants  for  one  year  in  a  school 
under  inspection,  if  the  Inspector  reports  favourably  of  their 
skill  in  teaching,  reading,  and  needlework  {^uonierii, 

40.  Certificates  will  no  longer  be  granted  without  examination 
under  Article  59  of  the  Code. 

[Article  69.J-— 41.  No  certificate  will  be  cancelledjsuspended, 
or  reduced  until  the  department  has  informed  the  teacher  of  the 
charges  against  him,  and  has  given  him  an  opportunity  of 
explanation. 

Miscellaneous. 

[Article  19.] — 42.  Honour  certificates,  and  the  payment  of 
the  fees  of  children  who  hold  such  certificates,  will  be  dis- 
continued. 

[Article  19.]— 43.  The  production  of  a  Child's  School  Book 
will  no  longer  be  required  as  a  condition  of  the  pnyment  of 
annual  grants. 

Education  Department,  F.  R.  Sandford. 

SM  August^  1881. 

SCHEDULES. 

STANDARDS    OF    EXAMINATION    IN    ELEMENTARY     AND 

CLASS  SUBJECl'S. 

Article  aS. 

^Reading. — Standard  I. — ^I'o  read  a  short  paragraph  from  a  book  not  con 
fined  to  words  of  one  syllable.  Standard  II. — To  read  a  short  paragraph 
from  an  elementary  reading  book.  Standard  III. — ^To  read  a  pasisage  from 
an  advanced  reading  book,  or  from  stories  from  English  history.  Standard 
ly. — ^To  read  a  few  lines  ot  poetry  or  prose,  from  a  readme  book,  or 
history  of  England,  used  in  the  SchooL  Standard  V. — ^To  read  a  passage 
from  some  standard  author,  or  from  a  historv  of  England.  Standard  VI. — 
To  read  a  passage  from  one  of  Shakespeare's  historical  plays,  or  from  a  history 
of  England.  Standard  VII. — To  read  a  passage  from  Shakespeare  or  Milton, 
or  from  a  history  of  England. 

t  Writing. — Standard!. — Copy  in  manuscrii>t  characters  a  line  of  print,  and 

write  firom  dictation  ten  easy  words,  commencing  with  capital  letters.    Copy 

books  (laige  hand)  to  be  shown.    Standard  II. — A  passage  of  not  more  than 

three  lines,  from  the  same  book,  slowly  read  once,  and  then  dictated  word  by 

word.     Copy  books  (large  and  half-text  hand)'to  be  shown.    Standard  III.— 

Six  lines  from  one  of  the  reading  books  of  the  standard,  slowly  read  once,  and 

then  dictated.     Copy  books  (capitals  and  figures,  large  and  small  hand)  to  be 

shown.     Standard  IV. — Eight  lines  of  poetry  and  prose,  slowly  read  once, 

and  then  dictated.     Copy  books  to  be  shown.    Standard  V.— Writing  from 

memory  the  substance  of  a  short  story  read  out  twice ;  spelling,  handwriting, 

and  correct  expression  to  be  considered.    Copy  books  to  be  shown.    (N.B. — 

An  exercise  in  dictation  may,  at  the  discretion  of  the  inspector,  be  substi- 

tuted  for  composition.)    Standard  VI. — A  short  theme  or  letter  on  an  easy 

subject  ;  spellin|^,  handwriting,  and  composition  to  be  considered.    Copy 

books  and  exercise  books  to  1^  shown.    Standard  VII. — A  theme  or  letter  : 

composition,  spelling,  and  handwriting  to  be  considered.     Note  books  and 

exercise  books  to  be  shown. 

tArithmetic— Standard  I. — Notation  and  numeration  up  to  x,ooo.  Simple 
addition  and  subtraction  of  numbers  (5f  not  more  than  three  figures.  In  aadi< 
tion  not  more  tJutn  five  lines  to  be  eiven.  The  multiplication  table  to  6 
times  za.  Standard  II.— Notation  and  numeration  up  to  xoo,ooo  llie  four 
simple  rules  to  short  division.  The  multiplication  tabic  and  the  pence  table 
to  Ax.  Standard  III. — The  former  rules,  with  long  division.  Addition  and 
subtiaction  of  money.  Standard  IV. — (Compound  rules  (money)  and  reduc- 
tion of  common  weights  and  measures  \  Standard  V.— Practice,  bills  of 
parcels,  and  rule  of  three  by  the  method  of  unity.    Addition  and  subtraction 

*  Reading  with  intelligence  will  be  required  in  all  .the  standards,  and 
increased  fluency  and  expression  in  successive  years.  Three  sets  of  reading 
books  should  be  provided  in  each  standard;  of  which,  after  Standard  II., 
one  should  relate  to  English  history.  The  Inspector  may  examine  from  any 
of  these  books'  The  intelligence  of  the  reading  may  be  tested  partly  by  ques- 
tions on  the  meaning  of  what  is  read* 

f  The  writing  and  arithmetic  of  Standards  I.  and  II.  may  be  on  slates  or 
paper,  at  the  discretion  of  the  managers;  in  Standard  III.  and  upwards  it 
must  be  on  paper. 

S  The  work  of  s^rls  will  be  judged  more  leniently  than  that  of  boys, 
and  the  Inspector  may  examine  scholars  in  the  work  of  any  Standard  lower 
than  that  in  which  they  are  presented,  and  in  mental  arithmetic  suitable  to 
their  respective  Stand^s  The  object  of  the  exercise  in  mental  arithmetic 
is  to  encoumge  dexterity  and  correctness  in  compulation ;  and  to  anticipate, 
by  means  of  rapid  and  varied  oral  practice  with  small  numbers,  the  longer 
problems  which  have  to  be  worked  out  in  writing  in  the  following  year.  Such 
exercises  should,  from  the  first,  deal  with  concrete  as  well  as  with  abstract 
numbers. 


of  proper  fractions,  with  denominators  not  exceeding  30.  Standard  VI. — 
Fractions,  vulgar  and  decimal;  proportion  and  interest.  Standard  VII. — 
Averages,  percentages,  discount,  and  stocks. 

*  Class  Subjects,— Article  19  c. 

I.  English. — Standard  I. — To  learn  by  heart  ao  lines  of  simple  verse,  and 
to  know  their  meaning.  Standard  II.— To  leara  by  heart  40  hues  of  poetry, 
and  to  know  their  meaning.  To  point  out  nouns  and  verbs.  Standard  III. 
—To  recite  with  intelligence  and  expression  60  lines  of  poetry.  To  point 
out  nouns,  verbs,  adjectives,  adverbs,  and  personal  pronouns,  and  to  form 
simple  sentences  containing  them.  Standard  IV. — To  recite  80  lines  of 
poetry,  and  to  explain  the  words  and  allusions.  To  parse  simple  sentences, 
and  to  illustrate  the  use  of  each  of  the  parts  of  speech.  Standard  V. — To 
recite  xoo  lines  from  some  standard  poet,  and  to  explain  the  words  and  allu- 
sions. To  parse  and  analyse  simple  sentences,  and  to  know  the  method  of 
forming  English  nouns,  adjectives,  and  verbs  from  each  other.  Standard 
VI. — 'lo  recite  150  lines  from  Shakespeare  or  Milton,  and  to  explain  the 
words  and  allusions.  To  parse  and  analyse  complex  sentences,  and  to  know 
the  meaning  and  use  of  Latin  prefixes  in  the  formation  of  English  words. 
Standard  Yll  — ^To  recite  300  lines  from  Shakespeare  or  Milton,  and  to 
explain  the  words  and  allusions.  To  analyse  sentences,  and  to  know  prefixes 
and  terminations  generally. 

II.  Geography. — Standard  I. — The  meaning  and  use  of  a  map.  A  plan 
of  the  school  and  playground.  The  four  cardinal  points.  Standard  II. — The 
sixe  and  shap's  of  the  world.  Geographical  terms  simply  explained,  and 
i  lustrated  by  reference  to  the  map  of  England.  Physical  geography  of  hills 
and  riveri.  Standard  III.— Physical  and  political  geography  of  England, 
with  special  knowledge  of  the  district  in  which  the  school  is  situited! 
Sundard  IV.— Physical  and  political  geography  of  the  British  Isles.  British 
North  America,  and  Atutra'asia,  with  knowledge  of  their  productions. 
Standard  V— Geography  of  Europe,  phy:»ical  and  political.  latitude  and 
longitude.  Day  and  night.  The  seasons.  Standard  VI.— Geography  of 
the  w  rid  generally.  Interchange  of  productions.  Circumstances  which 
determine  climate.  Standard  VI  I. — ^The  ocean.  Currents  and  tides.  General 
arrangement  of  the  planetary  system.  The  phasesof  the  moon.  [In  Standards 
v.,  VI.,  and  VII.,  maps  and  diagrams  may  be  required  to  illustrate  the 
answers  given.) 

III.  Elementary  Science  (a  course  of  simple  lessons  onX — Standard  I. 

Animals  and  common  objects.  Standard  II. — The  colours  and  shapes' of 
familiar  objects ;  the  uses  ot^  common  substances  employed  in  the  arts  and 

manufactures  ;  and  the  habits  of  domestic  animal.«.    Standard    III. (a) 

Animals  and  plan  s,  or^  (d)    Some  simple  machines,  or,  (c)    The  properties 
of  air  and  water.    Standard    IV.— (a)    (general  comparison  of  the  chief 
cla<ses  of  quadrupeds,  ^r  (d)    The  processes  employed  in  one  of  the  chief 
industries  in  England  (of  which  agriculture  may  be  reckoned  for  this  purpose 
as  one^,  or.  (r)    Light  and  heat.    Standard  V.— (a)    General  comparison  of 
the  chief  divisions  of  the  an<mal  kingdom,  or,  (^)  The  processes  employed  in 
two  of  the  chef  industries  of  England  (of  which  agriculture  may  be  reckoned 
for  this  pu'pose  as  one),  ^r,  (r)  Gravitation,  weijg:ht.  and  specific  gravities. 
Standard  VI.— (a)    Distribution  of  plants  and  animals,  or,  (6)  The  common 
pump,  barometer  and   thermometer,  pulleys,  and  levers,  ^r,  (c)    The  laws 
of  motion.    Standard  VII.— (a)  The  races  of  mankind,  or^  (6)  The  con- 
struction of  the  steam  engine,  and  its  application  to  agriculture  or  manufac- 
tures, <7r,  (c)   Some  of  the  ordinary  chemical  combinations  of  frequent 
occurrence  sn  nature. 

NEEDLEWORK  SCHEDULE. 

GIRLS'  AND  INFANTS*  DEPARTMENTS. 

Bklow  Standard  I. 

Boys  and  Girlt. 
Needle  drill.— Position  Drill. 

Strips  (18  inches  by  2  inches)  in  simple  hemming  with  coloured  cotton,  in 
the  following  order,  viz.  :— x.  Black.     3.  Red.    3.  Blue. 
Knitting-pin  drill. 
A  strip  knitted  (15  inches  by  3  inches)  in  cotton  or  wool. 

Standard  I. 

I  Hemming,  simple  or  counter^  seaming,  felling, //a//fV^.  Any  garment 
which  can  be  completed  by  the  above  ttitches,  e.g.^  a  child's  plain  shift  or 
pinafore. 

3.  Knitting.  2  need'es,  plain  and  purled,  e.^.,  a  strip  on  which  to  teach 
darning  in  Girls'  Upper  Standards,  or  a  comforter  or  muflfatee. 

Standard  II. 

I.  The  work  of  the  previouf  Standard  with  great  r  skill,  and  sewing  on 
ring*.    Garment,  an  apron,  pina'bre,  or  plain  shi^t  p'aitcd  into  a  band. 


strin; 
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.Knitting.    4  needles,  plain  and  purled,  e^.^  wristlets  or  muffatecs. 

Standard   III. 


X.  The  work  of  the  previous  Standards  with  greater  skill,  and  in  addition, 
stitchln|^  garment,  a  shift  or  apron  plaited  into  a  stitched  band. 

Herrmg-bone  stitch.  The  stitch  only  on  coarse  canvas  (cheese  cloth)  or 
flannel. 

S'."^ii|''t?le.    }    Onchec^dthorcalica 

3.  Knitting.    4  needles,  eg,  a  sock. 

Standard  IV. 

X.  The  work  of  the  previous  Standards  with  greater  skill,  and,  in  addition, 
gathering,  stroking,  setiing-in,  kerring^bont^  marking,  button-hole,  sei»  in g 
on  button.  Garment,  a  plain  night  shirt,  night  gown,  petticoat,  or  child's 
frock,  either  in  calico,  coloured  shirting,  or  flannel. 

3.  Darning,  plain  (as  for  thin  places),  in  stocking-web  material  and  woven 
fabric. 

3.  Knitting.    4  needle',  a  man's  sock  or  girl's  stocking. 

Standard  V. 
X.  The  work  of  the  previous  Standard^  with  greater  skill,  and,  in  addition, 
tuck  run.    Garment,  a  night  gown  or  child's  frock. 


square 

occupations  of  the  district  io  which  the  9cho<d  is  situated* 


*  The  children  in  Staiidards  V.,  VI,^  and  VII.  may,  if  grouped  together  for 
teaching  be  examined  in  one  or  two  groups,  and  each  such  groiip  may  be 
examined  in  the  subiects  fixed  by  the  schedu'e  for  anv  one  of  the  Standards 
included  in  it,  provided  that  the  subjects  chosen  for  tne  examination  of  each 
group  shall  follow  one  another  in  regular  order  from  year  to  year- 
.  If  any  other  class  subjects  are  taken  for  the  examination  in  Standard  V. 
and  upwards,  a  graduated  scheme  of  leaching  them  must  be  submitted  to  the 
Inspector,  and  approved  by  him  at  the  previotis  inspection. 
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2.  Knitting.    4  needles,  a  knickerboclcer  stocking. 

3.  Darning,  simple,  and  a  hole  in  stockiag-web  material. 

4.  Patching  in  calico  and  flannel. 

5.  Cutting  out  any  garment  such  ai  a  child  In  Standard  III.  can  make  up. 

StMXDAKDS  VI    AND    VII. 

I.  The  work  of  the  previous  Sundards  with  greater  skill,  and  whip  stitch, 
setting-on  frill,  kncttingy  coral-stitch  (feather-stitch).  Garment,  a  night  dress 
with  r  ill,  or  baby's  robe,  or  child's  fancy  pinafore. 

3.  Darning,  plain  and  Swiss,  and  grafting  on  stocking>web  material. 

3.  Patching  and  darning  on  woven  fabrics,  e.g.^  calico^  flannel,  serge,  &c 

4.  Knitting.    4  needles,  a  long  stocking  with  heel  thickened.        .     ,  _.. 

5.  Cutting  out  any  under-garment  suitable  for  making  np  in  Standard  IV. 

NOTES; 

I.  The  work  printed  in  ittUict  is  optional. 

9.  Boys  below  seven,  in  Infant  DepartmenU,  must  do  the  lame  work  as 
the  girls. 

3.  Counter-hem  is  not  necessary  where  seammg  can  be  done. 

4.  Garments  must  be  shown  in  each  stage,  but  not  necessarily  those 
specified  in  this  Schedule,  which  are  mentioned  merely  as  examples.  They 
must  be  presented  in  the  same  condition  as  when  completed  by  the  scholars. 

5.  A  garment  made  by  more  than  one  child  nuy  be  presented,  provided 
that  a<  many  garments  are  shown  as  there  are  eirls  exammed. 

6.  Girls  should  fix  their  own  work  in  the  earner  stages,  and  must  do  so  in 
the  fuurth  and  higher  stages. 

Pupil  Teachers  {Girls), 

Pupil  teachers  of  the  first  year  will  be  expected  to  work  well,  and  to  be 
able  to  teach  all  that  is  rec^iired  in  the  first  three  standards,  and  to  advance 
a  standard  in  each  successive  year  of  their  engagement.  Some  further  q>edal 
work  will  hereafter  be  prescribed  for  pupil  teachers  each  year. 

FIRST  SCHEDULE. 

Qualifications  and  Chrtificaths  of  Pupil  Tbachbrs  at  Admission 

AND  During  their  Engacbmbnt. 

Candidates  for  pupil  teacherships  must  be  not  less  than  fourteen  years  of 
age,  must  be  presented  to  the  Inspector  on  the  dajf  of  the  school  exanunatkm, 
and  must  pass  satisfactorily  in  the  Fifth  or  Sixth  Standard,  and  in  the 
elements  ofgramnuur  and  geography.  They  must  produce  medical  certificates 
that  they  are  not  subject  to  any  infirmity  likely  to  interfere  with  their  duties 
as  teachers  :  and  also  certificates  from  the  managers  of  the  school  of  good 
conduct  and  character.  Similar  certificates  of  hesdth  will  be  required  at  the 
end  of  the  second  year,  and  certificates  of  conduct  and  character  at  the  end 
of  each  successive  year. 

End  of  First  Year, 

Reading  and  Repetition.— To  read  with  fluency,  ease,  and  just  expression, 
and  to  repeat  50  lines  of  poetry.  English  grammar  and  composition. — Parsing 
and  analysis  of  simple  sentences,  with  knowledge  of  the  ordinary  terminations 
of  Englisti  words.  Writing  from  memory  the  substance  of  a  passage  of  simple 
prose,  read  with  ordinary  quickness.  Arithmetic  and  mathematics.*— Boys  : 
Vulgar  and  decimal  fractions,  with  their  applications.  Girls*.  Practice, 
tradesmen's  and  household  accounts.  Meaiures  and  multiples,  with  addition 
and  subtraction  of  vulgar  fractions.  Geographvt.— The  British  Islands, 
Australia,  and  British  North  America.  Physical  geography  of  mountains 
and  rivers.  (Maps  to  be  drawn  in  this  and  the  folbwing  vears.)  Histor/t.— 
Outlines  of  British  history,  from  Julius  Caesar  to  the^  Korman  Conquest. 
Teaching. — ^To  conduct  a  class  in  rnding,  writing,  or  arithmetic. 

End  0/  Second  Year. 

Heading  and  Repetition.— To  read  as  above,  and  to  recite  80  lines  of  poetry, 
with  knowledge  ofmeanings  and  allusions.  English  grammar  and  coinposi- 
tion. — Parsing  and  analysis  of  sentences,  with  knowledge  of  the  chief  Latin 
prefixes  and  terminations.  Paraphrase  a  short  passage  of  poetry.  Arithmetic 
and  mathematics*^.— Boys :  Proportion,  with  its  applications  to  interest, 
averages,  percentages,  and  stocks.  Geometry  to  Prop.  XXVI.  of  Euclid, 
Book  I .  Girls :  Vulgar  fractions,  with  their  applications  to  money,  wdghts, 
and  measures.  Reduction  of  vulgar  fractions  to  decimals.  Geognphyt. — 
Europe  and  British  India.  Climate  and  productions  of  the  British  pos- 
sessions. History. t— From  the  Conquest  to  the  accession  of  the  Stuarts. 
Teaching.— To  conduct  a  class  in  reading,  writing,  or  mental  arithmetic  (in 
an  infant  school  on  form,  colour,  number,  or  some  familiar  object). 

End  of  Third  Year. 

Reading  and  Repetition. — ^To  read  as  above,  and  to  recite  xoo  lines  of 
poetry,  with  knowledge  of  meanin(;s  and  allusions.  English  grammar  and 
composition.— Pariing,analysis.and  paraphrase  of  complex  sentences.  Prefixes 
and  affixes  i^enerally.  Knowleage  of  the  s;mple  tests  by  which  English  words 
may  be  distinguished  from  those  of  foreign  origin.  Arithmetic  and  Mathe- 


Geographyt.— Asia  and  Africa.  Latitude  and  longitude.  Winds  and  tides. 
Historyt.— From  the  accession  of  the  Stuarts  to  the  present  time.  To  con- 
duct a  class  in  grammar  or  geography  (in  an  in&nt  school  on  form,  colour, 
number,  or  some  familiar  object),  and  to  prepare  notes  of  a  lesson. 

End  of  Fourth  Year. 

To  read  as  above,  and  to  recite  xoo  lines  of  Shakespeare  or  Milton  with 
clearness  and  force,  and  knowledge  of  meanings  and  allusions.  N.B. — ^The 
passages  for  repetition  must  be  of  a  secular  character,  and  taken  from  some 
standard  English  writer  approved  by  H.M.  Inspector.    The  meanings  and 

*  The  papers  on  arithmetic  may  contain  questions  requiring  the  reasons  of 
the  several  rules  to  be  explained  and  demonstrated  as  to  a  class  of  scholan. 

t  Pupil  teachers  may  take  the  geography  and  history  in  any  order  which 
may  be  moat  convenient  to  the  principal  teacher  in  instructing  them,  provided 
that  the  requirements  of  all  four  years  are  fulfilled  during  the  term  of  their 
engagement. 

I  On  the  occasion  of  H.M.  Inspector's  visit  to  the  school,  pupd  teachers 
must  be  prepared  to  afibrd  evidence  of  their  skill  in  teaching  needlework  by 
a  lesson  given  in  his  presence. 

N.B.— Columns  9  (Additional  Subjects),  xo  (DrawingX  and  xx  (Music),  will 
remain  as  at  present,  except  that  in  column  9  the  Principles  of  Agriculture 
will  be  added  to  the  list  otadditional  subject^  in  which  pupil  teachers  may 
be  presented  at  the  May  examinations  of  th^  Sctedce  and  A"  Department, 


allnsioos,  if  well  known,  will  atone  for  defidendes  of  aneaory.  English 
gimmmar  and  composition. — Fuller  knowledge  of  gnunmar  and  analysis,  and 
of  the  common  Latin  roots  of  English  words.  Outline  of  the  history  dt  the 
language  and  literature.  Arithmetic  and  ii«atheinatics*. — Boys :  Aiiuunetic. 
Eudid,  Book  II.  Mensuration  of  plane  surfaces.  Algebra  to  qaadrsiic 
eqoatioiis  (inclusive).  Girls :  Application  of  fiactions  and  proportion  to 
interest,  discount,  percentages,  averages,  and  stocks,  (jeognphyf  .*-The 
world  generally.  The  seasons,  the  sun.  moon,  and  planetary  system. 
Historyt.— The  same  period  in  fuller  detail.  Teaching.— To  give  a  cnllective 
or  class  lesson  on  any  subject  uught  in  the  school.    To  prepare  notes  of  a 


N.B.— In  all  the  subjects  questions  may  be  given  on  the  work  of  the 
previous  years. 


SPEECH  OF 

THE    RIGHT    HON.    A.   J.    MUNDELLA,   M.P.. 
(Vice-President  of  the  Committee  of  Council  on  Educatitm), 
Upon  Introdudng  the 
•PROPOSALS  FOR  A  NEW  CODE' 

In  the  Hotue  of  Commons,  on  Monday,  August  8th,  1881. 

I  BEG  to  thank  the  House  for  allowing  me  to  make  my  state- 
ment with  the  Speaker  in  the  chair.    My  reason  for  asking  this 
favour  of  the  House  is  twofold.    Not  for  the  sake  of  the  esti- 
mates which  I  am  able  to  submit  to  the  House,  and  which  I 
should  be  quite  prepared  to  submit  in  the  usual  way.  But  it  will 
be  in  the  recollection  of  the  House  that  in  the  other  House  of 
Parliament,  when  the  Code  under  which  the  conditions  of  the 
grant  for  education  are  made  was  carried,  a  distinct  pledge  was 
given  to  both  this  and  the  other  House  of  Parliament  that  before 
the  close  of  this  Session  we  would  submit  proposals  for  the  re- 
form of  the  Code,  and  it  is  upon  that  ground,  before  going  into 
Committee  of  Supply,  that  I  shall  make  a  double  statement,  the 
one  relating  to  the  ordinary  business  of  the  past  year,  and  the 
proposed  financial   statement  for  the  coming   year,  and  the 
principles  on  which  we  propose  to  revise  the  Code.    All  that 
relates  to  the  expenditure  of  the  past  year,  I  shall  endeavoor  to 
condense  into  as  short  a  space  as  possible,  in  order  not  to 
trespass  upon  the  time  of  the  House.    The  expenditure  in  1S80 
was  as  follows :— The  sum  granted  was  ;^2, 535,967,  and  the  ex- 
penditure jf  2,525,769,  the  result  being  a  saving  of  if  10,308  upon 
the  estimates.    The  charge  for  gMinnnl  grants,  which  was  esti- 
mated at  ;£'2,2I7,348,  reached  ;f  2,213,673,  an  increase  of  ;f  120,232 
on  the  previous  year,  the  detaOs  of  which  are  as  follows :— The 
estimate  of  average  attendance  was  2,800,480  children,  and  the 
actual  average  was  2,814,000,  the  estimated  grant  was  15s.  8d.; 
and  the  grant  really  made  was  15s.  7|d.    The  estimate  for  the 
evening  schools  for  the  average  attendance  was  52,530  children 
and  an  estimate  of  9s.,  and  the  result  was  41,500  at  8s.  6)d.,  a 
falling  off  in  numbers  of  11,000,  and  in  the  grant  of  5d.  in  the 
year.    Now,  Sir,  I  come  to  the  estimates  that  the  House  will  be 
asked  to  vote  to-night  for  the  current  year  1881-82.    The  sum 
required  this  year  is  ;i'2,683,958,  as  compared  with  jf  2,535.96; 
granted  in  i88o-8i.    This  is  an  increase  of  ;^  147,991,  and  it  pro- 
duces a  difference  of ;f  93,000  increase  on  the  estimates  of  1880-^1. 
Although  at  first  sight  this  difference  will  appear  to  be  consider- 
able, it  will  be  understood  that  the  increase  in  the  expenditure 
was  really  an  over-estimated  exi>enditure  in  the  year  1879-&). 
The  increase  on  the  vote  for  1880-81  would  have  stood  ^^140,000 
instead  of  j^55,ooo  on  the  estimates,  therefore  the  increase  on  the 
estimates   1881-82  is  ;£'i44,794,  and  it  is  a  little  more  than  an 
increase  in  the  last  year,  which  was  really  ^^140,000.    The  in- 
crease on  the  coming  year  1881-82  occurs  almost  entirely  under 
the  head  of  annual  grants.     The   amount   of  the  votes  is 
;^2,362,i42,  an  increase  of  ;f  144,794  for  the  grant.    It  will  be 
necessary  that  I  shall  show  the  House  the  expenditure  for  annual 
grants,  and  the  comparison  of  this  special  head  for  the  past  three 
years  shows  that  the  increase  asked  for  is  not  an  extensive  one. 
The  annual  grant  made  to  the  elementary  schools  in  187S-79  was 
;^i,96i,ooo,  or  an  increase  of  jf  267,000  on  the  preceding  year.  In 
1879-80  it  was  if  2,093,000,  or  an  increase  of  ;f  132,000;  in  1880-81 
;f 2,213,000,  or  an  increase  of  ;f  120,000;   and  in  1881-82  it  is 
;^2,362,ooo,  or  an  increase  of  ;f  144,794.    It  will  be  noticed  by  the 
figures  set  fprth  thtt  th^re  is  avdry  Urg^  increns*  in  i878-79»  ^ 
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that  was  occasioned  by  the  passing  of  the  Act  of  1876,  which 
only  came  into  practical  operation  in  1878-79.  Amongst  the 
other  items  there  is  an  increase  oi£Tfajo  for  expenditure  this 
year  caused  by  the  addition  of  six  inspectors  and  nine  inspector's 
assistants,  and  by  the  usual  number  of  inspectors  being  entitled 
to  the  increment.  The  inspectors  were  appointed  after  the 
details  of  the  estimates  had  been  made  for  last  year,  and  they 
come  into  the  present  year.  There  is  only  one  more  item  in 
reference  to  the  expenditure  that  I  ought  to  trouble  the  House 
with,  and  that  is  the  building  grant  on  the  Act  of  1870  for  ;f  670, 
and  it  is  the  last  year  of  that  grant.  I  now  invite  the  House  to 
consider  the  real  educational  progress  of  the  past  year.  I  may 
say  before  going  into  that  part  of  the  question,  that  there  is  no 
new  or  striking  feature  in  the  course  of  the  year.  There  have 
been  no  new  forces  brought  into  operation  during  the  year; 
we  have  been  working  steadily  and  quietly  under  the  Acts  of 
1870  and  1876,  and,  as  the  Act  of  1880  as  to  general  compulsion 
did  not  come  into  operation  until  the  ist  of  January  this  year,  the 
statement  of  progress  that  I  have  to  make  is  the  more  gratifying, 
because  the  same  steady,  continuous,  and  unbroken  progress  of 
education  has  been  going  on  since  the  passing  of  the  Act  of  1870. 
The  principal  features  which  I  have  to  mention  are  as  follows : — 
Accommodation  is  now  afforded  4,240,000  children,  showing  an 
increase  of  98,000  school  places  during  the  year ;  the  scholars  on 
the  register  3,895,000,  showing  a  remarkable  increase  of  185,000 ; 
scholars  in  average  attendance  2,751,000,  being  an  increase  in 
attendance  of  156,000  for  the  previous  year ;  the  scholars  indi- 
vidually examined  1,904,000,  being  an  increase  of  144,000  in  one 
year.  The  percentage  of  passing  in  the  three  R's,  which  is  one 
of  the  real  tests  of  the  work  done,  is  81*2  as  against  80*4  last  year. 
They  have  now  touched  the  highest  point  they  have  ever  reached 
in  the  history  of  the  Department.  The  proportion  of  scholars 
examined  in  Standard  IV.  and  upwards,  which  is  very  interesting 
to  several  members,  and  my  hon.  friend  the  member  for  Wolver- 
liampton,  who  I  am  glad  to  see  in  his  usual  place,  is  24*61  as 
against  22*1  of  last  year,  a  very  large  amount  indeed.  We  do 
not  bring  the  children  up  to  the  higher  standard ;  we  are  doing 
very  little  in  the  arrears  of  thorough  education.  I  am  as  dis- 
satisfied as  any  man  in  this  House  about  them,  but  still  it  is 
gratifying  to  find  this  year  that  the  proportion  of  scholars  ex- 
amined is  increasing.  Well,  we  have  41,426  masters,  being 
nearly  3,000  more  than  heretofore,  and  we  have  33,733  pupil 
teachers,  and  that  gives  an  increase  of  538.  The  cost  for  main- 
tenance for  scholars  in  Board  schools  is  £2  is.  ii|d.,  being  a 
decrease  of  id.  per  head,  and  voluntary  schools  £1  14s.  7{d.,  or 
an  increase  of  i}d.  per  head.  The  rate  of  the  grant  earned  is  for 
Board  schools  15s.  7|d.  per  head,  an  increase  of  4|d.  on  the  pre- 
vious year,  and  for  voluntary  schools  15s.  5d.,  or  an  increase  of 
i{d.  per  head.  It  is  the  first  time  since  the  passing  of  the  Act  of 
1870  that  the  Board  schools  have  shown  any  substantial  increase 
over  the  voluntary  schools.  Now  in  these  figures  there  are  two 
or  three  points  we  have  of  interest,  and  the  first  is  the  number  of 
scholars  on  the  registers.  Although  these  have  gone  on  in- 
creasing year  by  year  from  1,693,000  in  1870  to  3,895,000  in  the 
past  year,  it  shows  a  substantial  increase  of  185,000  during  the 
past  year.  Now  the  normal  increase  accordiag  to  the  growth  of 
the  population  wiU  be  about  70,000  in  the  year,  but  we  continue 
to  receive  into  our  schools  nearly  three  times  that  increase  every 
year,  and  at  this  moment  that  I  am  addressing  the  House,  the 
probability  is  that  there  are  over  4,000,000  of  children  on  the 
registers  of  the  schools,  and  we  have  every  reason  to  expect  that 
within  the  next  ten  3rears,  when  the  Act  of  last  year  comes  into 
full  operation,  the  numbers  will  not  be  far  short  of  5,000,000 
children.  The  next  question  to  which  I  must  call  attention  is 
that  we  have  gone  from  1,793,000  to  above  4,000,000,  and  we  are 
calculating  on  something  like,  after  this  year,  a  continual  increase 
of  200,000  children  a  year.  The  average  attendance  has  now 
reached  70*6,  and  this  includes  infants— the  vast  number  of 
<:h(ldren  who  only  attend  half-time,  and  who  are  permitted  by 
the  School  Board  when  they  pass  the  standard  to  be  employed 
half-time.  If  they  were  fidl  time  they  would  not  detract  very 
much  firom  the  average  of  the  whole,  and  it  must  make  a  difference 
in  the  average  of  the  year.  Considering  that  every  year  we  are 
VOL.   I. 


passing  in  more  of  the  children  of  their  regular  class,  and  that  the 
compulsion  reaches  the  more  neglected  of  the  lower  classes,  it  is 
more  satisfactory  to  find  that  the  average  attendance  is  higher  to- 
day than  it  has  ever  reached  before.    This  is  an  indication  of  real 
and  substantial  progress.    We  have  not  reached,  by  any  means, 
what  we  hope  to,  and  may,  attain,  and  the  best  proof  of  that  is 
what  Scotland  has  already  done.    Scotland  has  already  reached 
76  per  cent,  average  attendance,  including  half-time ;  and  there 
is  this  to  be  said  about  Scotland,  that  the  Scotch  children  go  to 
school  later,  but  st^  later  than  the  English  children.    That  is 
owing  to  climate,  and  that  infant  schools  are  not  so  general  as  in 
England,  and  it  is  a  most  satisfactory  result  in  the  School  Board 
in   Scotland  that  they  have  already  brought  up  the  average 
attendance  to  76  per  cent.    Now  compulsion  has  done  this.    It 
succeeded  in  bringing  a  larger  number  of  children  to  attend 
schools  for  at  least  a  portion  of  their  time,  and  has  improved  the 
average  attendance  to  the  point  to  which  I  have  stated.    I  have 
a  table  here  which  shows  that  it  has  had  the  effect  of  causing  a 
very  considerable  increase  of  the  number  of  scholars  who  attend 
sufficiently  regular  to  bring  the  grant  to  the  schools.    Out  of 
every  hundred  scholars  on  the  register  in  England  and  Wales 
there  were  62  per  cent.,  and  they  were  qualified  by  attendance  in 
the  proportion  of  40*2.    In  1880,  at  the  same  stage,  68*3  on  the 
register,  and  they  were  qualified  by  attendance  to  the  extent  of 
52 '2.    This  shows  a  number  of  children  who  get  the  grant  in 
Scotland.    I  am  bound  to  say  the  result  is  much  better.    They 
had  been  in  1874  64*9,  and  at  the  present  moment  they  have 
reached  73*6,  who  make  full  school  attendance.    I  am  approach- 
ing that  which  I  regard  as  the  most  satisfactory  feature  of  the 
year,  and  that  is  the  result  of  last  year's  examinations,  and  it  is  to 
this  point  I  invite  my  hon.  friend  the  member  for  Wolver- 
hampton.   The  children  examined  did  better  in  the  three  R*s 
than  in  the  previous  year,  the  percentage  of  passes  having  risen 
from  8o'4  to  81*2 ;  whilst  the  proportion  of  scholars  examined  in 
Standards  IV.  to  VI.,   compared  with  the  total  number  of 
scholars  individually  examined,  rose  from  22 'i  per  cent,  to  24*61 
per  cent.    Now,  in  order  to  show  the  change  which  was  gradually 
coming  over  our  educational  experience,  I  will  ask  the  attention 
of  the  House  to  this  fact,  that  the  percentage  of  passes  to  the 
number  of  children  examined  fell  steadily  during  the  first  six 
years  after  the  passing  of  the  Act   of  1870.    The  number  of 
ignorant  and  neglected  children  brought  in,  and  the  number  of 
elder  children  who  were  unable  to  pass  the  standard,  was  so  large 
that  there  was  a  steady  fall  in  the  percentage  of  passes  through- 
out England  and  Wales.    In  1872  the  following  were  the  per- 
centages:— Passes  in  1872,  81 'I ;  in  1873,  80*8;  in  1874,  ^t  ^ 
1875,  79*7 ;  in  1876,  78*8;  and  here  in  1877  we  ended  the  trouble. 
There  had  been  a  steady  fall ;  then  came  the  rise,  and  the  re- 
covery was  due  to  this,  that  more  attention  was  paid  to  the 
teaching  of  the  infant  children.  The  interest  taken  in  the  schools 
had  begun  to  effect  a  great  change  in  the  children's  passing  in  the 
upper  standards,  and  the  number  of  backward  children  grew  less 
and  less.    In  1878  the  number  rose  to  79*5  ,*  in  1879  to  80*4 ;  in 
1880,  81*2.    This  is  the  highest  point  at  which  the  number  has 
ever  stood  in  Standards  Four  to  Six.    Now,  the  test  is  what  do 
you  pass  in  the  upper  schools  ?    There  are  bye-laws  and  Factory 
Acts  which  affect  these.    The  bye-laws  and  Factory  Acts  take 
half  our  children  in  the  Fourth  Standard  out  of  sdiools  every 
year.    That  is  to  say,  that  50  per  cent,  of  the  children  who  pass 
the  Foiulh  Standard  in  any  year  pass  at  once  out  of  school.  That 
is  one  reason  why  we  cannot  pass  our  children  to  the  higher 
standards,  because  the  standard  of  the  Factory  Act  is  the  Fourth 
Standard,  and  the  standards  throughout  the  country,  especially 
the  rural  districts,  are  from  H.  to  IV.  or  in.  to  V.  for  half-time 
and  full  time  respectively.    The  progress  which  had  been  made 
in  the  higher  standards  was  one  of  the  features  in  the  year  the 
most  gratifying.    I  have  made  out  statements  which  show  the 
number  of  children  presented  in  the  higher  standards  since  the 
passing  of  the  Act  of  1870.  In  1870  the  number  who  passed  under 
the  Old  Code  was  191,663  to  all  schools.    Practically,  it  was 
102,630  taking  it  as  compared  with  the  Code,  as  we  have  since 
that  time  raised  the  standards.    In  187 1  we  have  no  record, 
because  the  Code  changed.    Then  in  1872,  1 18,000 ;  in  1873* 
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131,00a,  bcmg  an  increase  of  13,000;  in  1874, 155,000,  being  an 
increase  of  24,000;  in  1875,  194,000,  an  increase  of  39,000;  in 
1876,  234,000,  an  increase  of  40,000;  in  1877,  rjofico,  an  increase 
of  36,000;   in  1878,  324*000,  an  increase  of  54,000;  in  1879, 
388,000,  an  increase  of  64,000,  and  last  year  468,000,  an  increase  of 
80,000  children  in  the  upper  standards.    (Cheers.)   The  increased 
munber  passed  throngh  the  upper  Standards  IV.  to  VI.  since 
X870  was  more  than  400  per  cent.    That  is  the  best  test  of  the 
woik  that  is  redly  being  done.    However  well  we  may  be  doing 
iridi  the  English  sdiools,  the  Sootdi  are  doing  better;  and  in 
Scotland  this  is  much  more  remarkable  than  among  ourselves. 
The  numbers  for  Scotland^-wfaere  they  have  had  the  compulsory 
system  in  iull  operation  since  1872,  wUle  ouis  has  just  come  into 
foil  operation--shows  that  in  1872  they  passed  35,502  children, 
and  they  finished  in  1880  by  passing  102,259  in  the  upper  standards ; 
that  is  to  say,  out  of  304,000,  the  average  attendance  was  one* 
third  of  the  whole,  or  33  per  cent,  in  Scotland,  as  against  24  per 
cent,  in  England.    I  should  like  to  give  a  single  illustration  of 
tile  way  the  Scotchmen  manage  their  schools,  showing  the 
wonderful  results  that  are  accomplished.   I  was  struck  with  the 
case  of  a  school  which  was  placed  in  my  hands  some  few  months 
ago,  and  it  gives  an  illustration  of  what  could  be  done  under  the 
most  adverse  circumstances.    It  was  a  sdiool  in  the  village  of 
Kasdale,  in  the  Island  of  Seil,  in  the  county  of  Argyll.  The  chief 
industry  of  the  place  is  slate-quarries.    Well,  in  1874  the  report 
was  exceedingly  unfavourable.    In  1875  the  School  Board  began 
a  new  school,  and  they  appointed  a  new  teacher,  and  this  is  the 
sort  of  progress  which  has  been  made  since.    In  the  first  year 
only  six  out  of  134  could  be  presented  in  the  higher  standards. 
In  1S76  the  school  had  an  admirable  report ;  in  1879,  when  the 
Inspector  came,  he  said,  "  This  is  one  of  the  best  schools  I  know; 
there  is  no  fiiilnre  in  reading  and  writing,  and  only  two  out  of  1 16 
lafled  in  arithmetic,  and  when  I  visited  the  place  some  years  ago 
the  education  of  the  children  was  in  a  lamentable  state.    Thanks 
to  the  wise  policy  of  the  Board  and  the  ability  of  the  teacher,  it 
is  now  the  best  school  in  ArgylL"    Out  of  134,  only  seven  fafled, 
and  the  Inspector  said  it  was  in  all  respects  a  model  schooL    I 
think  that  a  school  and  School  Board  making  such  marvellous 
Iirogress  as  that  shows,  ought  to  be  brought  under  the  notice  of 
the  House.    Now,  Sir,  I  have  given  the  statistics  of  England  and 
Wales  as  to  the  number  who  have  passed  the  upper  standards. 
The  grants  earned  in  1879-80  had  risen  from  15s.  3|d.  to  15s.  7{d., 
an  increase  of  4|d«,  and  the  voluntary  schools  to  15s.  5d.,  an 
Increase  of  ifd.    I  said  that  this  is  the  first  time  that  the  Board 
sdiools  show  an  advantage  over  the  voluntary  schools,  but  the 
grant  is  not  always  the  measure  of  success,  and  I  say  this  irre- 
spective of  this  circumstance  in  reference  to  Board  schools  and 
iroluntaiy  schools.   It  depends  upon  the  number  of  infants  in  the 
respective  schools  on  the  list,  for  the  infants  bring  down  the 
average,  and  the  real  test  is  the  children  in  the  upper  standards 
and  the  upper  ages.  Now  the  average  cost  in  the  London  School 
Board  schools  was  £2  17s.  7jd.  per  head,  and  in  the  voluntary 
schools  £2  OS.  lofd.    The  Board  schools  in  the  provinces  are  only 
£t  17s.  5|d.  I  am  bound  tosay  that  the  heavy  cost  of  the  London 
Board  schools  raises  the  average  of  the  Board  schools  throughout 
the  country.  The  London  Board  school  average  wasj^a  17s.  7fd., 
and  the  London  voluntary  school  ;f  2  os*  io|d.,  against  ;fi  145. 2d. 
in  the  country.    I  am  not  going  to  be  the  apologist  for  the 
Ix>ndon  School  Board ;  there  is  no  need  for  me  to  take  up  the 
defence  of  the  London  School  Board,  as  it  ];>ossesses  able  repre- 
sentatives in  this  House.    I  am  bound  to  say  that  I  was  very 
much  struck  with  that,  and  I  made  it  my  business  to  institute 
inquiries  as  to  the  cost  of  the  London  Board  schools  as  compared 
with  other  schools.    Now  it  is  only  fair,  whatever  may  be  said  in 
favour  of  voluntary  schools  or  Board  schools,  that  it  should  be 
fairly  and  honestly  stated.  I  find  that  the  London  Board  schools 
are  increasing  at  the  rate  of  23,000  a  year  for  the  last  ten  years ; 
that  for  every  year  they  have  to  furnish  schools  and  charge  that 
upon  the  current  year's  account.    Then  again,  unlike  any  other 
Board  schools  in  the  country,  they  have  to  bear  the  expense  with- 
out the  grant  for  this  23,000;  so  that  really,  to  take  the  proper 
average,  we  believe  that  it  would  be  impossible  to  get  the  cost  of 
the  London  Board  schools  until  the  London  Board  schools  have 


supplied  all  this  deficiency  of  education  and  the  chUdrea  are  in 
average  attendance.    Then  the  grant  for  salaries  is  very  conadec- 
aUe.    Then,   taking  the  average  of  the  country  schools,  no 
allowance  is  made  in  the  salaries,  but  a  residence  is  provided  fiv 
the  masters,  whereas  in  London  the  residence  of  the  masters  is 
to  be  paid  out  of  their  salaries.    That  is  only  fjair  to  be  bone  in 
mind ;  bat  to  show  the  vast  work  which  the  London  School 
Board  has  3ret  to  dor-^for  it  is  a  vast  work,  for  the  defidency  is 
not  neariy  supplied,  and  the  new  census  has  shown  ns  that 
Lambeth  alone  has  increased  neariy  a  quarter  of  a  millioaduiing 
the  last  ten  year»— there  is  the  population  of  one  of  our  great 
towns,  and  Uie  London  School  Board  have  to  keep  up  inth  the 
growth  of  the  population,  and  this  growth  represents  something 
like  1,100  persons  a  we^  and  in  order  to  make  provision  for 
the  population  they  must  open  one  school  a  month.  That  is 
the  only  way  in  which  the  population  of  London  can  be  provided 
for.     The  only  wonder  is  that,  looking  at  the  va^t  woik 
already  done,  and  yet  remains  to  be  done,  how  we  could  have  le- 
mained  content  with  such  a  state  of  things  as  must  have  existed. 
The  total  ezpenditore  on  education  ijcnr  last  year  smouots  to 
j£'5,678,259 ;  to  this  smn  the  endowment  has  contiibutedjf  143,000^ 
the  voluntary  contributikms  about  jf  7^1,000 ;  the  rates;^ 7J6,ooa 
Though  it  is  fair  to  notice  that  the  contribationsarestiUinexccas 
of  the  rates,  it  is  a  most  creditable  feature.    The  children's  pence 
contributed  ;£'i,43i,ooo,  and  the  Government  grant  £i,<j^ijxi\ 
and  the  receipts  from  Other  sources  were  ;^55,OQO.   I  am  bonad 
to  quote  these  figures  to  consider  what  would  be  the  gcmt,  and 
What  must  be  the  rate  to  make  up  the  enormous  defidencies 
which  would  result  from  these  two  sources — the  Exchequer  and 
the  ratepayers.    I  have  now  stated  everything  which  relates  to 
the  educational  work  of  the  past  year,  and  I  hope  that  the  House 
will  be  satisfied  that  we  are  really  making  progress.    I  may  say 
that  the  highest  grant,  taking  the  schools  in  their  denominatioos, 
was  made  by  the  Wesleyan  schools.     There  are  one  or  tvo 
points  with  respect  to  the  working  of  the  Act  that  I  should  like 
to  say  a  few  words  upon.    I  bc^eve  that  those  great  results 
which  I  have  been  able  to  lay  before  the  House,  and  whidilhope 
will  be  still  greater,  have  been  the  result  of  compulsion;  without 
it  we  could  never  have  achieved  such  results.  I  am  ?oiry  to  say  that 
there  are  still  serious  obstacles  to  the  futnre  working  of  that  Act 
Only  this  day  I  had  a  letter  from  a  School  Attendance  Com- 
ndttee  that  less  than  half  the  children  in  the  district  were  not  in 
attendance,  and  the  reason  of  only  half  the  children  bdng  at 
school  was  that  when  the  cases  were  brought  before  the  magis- 
trates the  magistrates  had  resolved  not  to  convict,  and  these 
people  set  the  law  at  defiance.    In  many  instances — ^and  this  was 
most  surprising  in  London— the  magistrates  seem  to  think  that 
they  were  almost  above  the  law,  and  they  do  -absolutely  set  the 
law  at  defiance  in  hundreds  of  cases.    It  is  remarkable  when  ve 
consider  with  what  general  assent  both  Houses  of  Parliament 
passed  the  Act  last  year.    Both  Houses  of  the  Legislatofe  had 
allowed  the  Act  to  make  compulsion  general  throughout  the 
land  to  pass  without  the  slightest  sign  of  amendment  or  oppo- 
siticm,  and  I  think  it  was  a  very  good  omen,  and  it  showed  the 
general  assent  of  the  Legiskture  to  the  compulsory  workmg  of 
the  Education  Acts.    At  the  time  of  passing  the  Act  there  were 
about  i6|  millions  in  England  and  Wales  under  the  bye-laws, 
and  by  the  ist  January  it  was  required  that  every  union  and 
every  local  authority  should  make  an  application  for  bye-laws.  I 
am  glad  to  report  that  on  the  3rst  December  last  the  whole  of 
the  unions  and  local  authorities  throughout  England  and  Wales, 
except  a  small  remnant  numbering  only  aboat  260,000  inhabitants, 
had  applied  for  bye-laws,  and  now  there  was  no  district  through- 
out the  land  where  those  bye-laws  have  not  come  fairly  into 
operation.    But  still  there  are  some  things  that  must  be  amended 
if  the  compulsory  system  is  to  be  efficiently  worked.    One  is  the 
cost  and  difficulty  of  proceeding  under  the  Summary  Juiisdictioa 
Act.    The  cost  to  the  locality  of  taking  out  summonses  and  the 
difficulties  which  have  been  imexpectedly  imposed  have  raised 
very  serious  obstacles  to  the  working  of  compulsory  education. 
I  do  think  that  parents  who  are  so  neglectful  of  their  duty  as 
those  who  will  not  take  the.  trouble  to  send  their  children  to 
school,  and  worse  still,  those  who  have  come  mider  the  operation 
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of  the  Industrial  Schools  Act,  should  be  punished.    There  were 
cases  recently  where  the  man  has  neglected  his  own  family  and 
allowed  them  to  nm.  in  the  streets  till  they  were  sent  to  an 
Industrial  School,  and  was  at  the  same  time  getting  good  wages  > 
and  keeping  another  family,  and  not  contributing  a  farthing,  t 
They  set  the  law  at  defiance,  because  th^  had  no  good»  to  t 
destrain  upon.    J  do  trust  that  something  will  be  done  in  order  i 
to  overcome  this  d^culty,    A  great  deal  has  been  said  about  • 
taking  out  summonses.    I  am  bound  so  say,  from  the  cases  whidi  i 
have  come  under  my  notice-  m  the  Education  Department,  that 
the  School  Boards  make  very  few  mistakes.    I  have  had  partieu-  t 
lars  fomished  meof  the^ount  of  summonses  ts&en  out  by  the  i 
'London  Sdiool  Board  with  a  view  to  enforcmg  compulsory  ; 
attendance.    There  is  a  periodical  published  which  makes  it  a  i 
subject  of  censure,  and  says  that  the  London  School  Board  is  • 
very  harsh  with  parents^    Under  tha  bye-laws,  the- well-known  ; 
'  B  *  notice,  where  the  parents  are  admonished  for  not  sending 
their  children  to  .school,  there  were  79,715  notices  sent  out  last 
year,  and  out  of  that  number  «n]y  7,722. we»e  summoned,  ^od  the  < 
number  of  cases  dismisftdd  Viras  only  4^  ^Under  s(»etion>  ii-*that  | 
is,  to  meet  the  case  of  habitual  neglect--theie  were  3,871  sum-  • 
monses,  and  the  cases  dismissed  were  only  11.    The  employers  1 
summoned  were  22,  and  only  one  case  was  distnlssed.    I  tlunk 
that  is  a  fair  illustmtion  of  the  working  of  compulsion,  and  this 
disproves  the  constant  aUegations  of  the  hardships  un<tergOQe  by  . 
parents  at  the  hands  o\  the  School  Boards.    *W«  u«  asked  what  j 
are  the  moral  results  of  the  education  on  whidi  the  countiy  is  • 
spending  five  ndllions  a  year.    We  hear  a  good  deal  of  declama-  • 
tion  against  our  present  system  as  being  irreligious.    I  am  quite  \ 
sure  that  neither  the  noble  lords  opposite  (Sandon  ibid  Hamilton) , : 
who  have  presided  in  the  Department,  will  say  that  they  are 
irreligious.    I  know  in  the  toWn  of  Liverpool,  which  the  noWe 
lord(Sandon)  represents,  iKat  bo6L  the  School  Board  and- Uie  • 
voluntary  schools  work  heartify  together,  andprfees  are  given  in  : 
religious  instruction  in  that  town,  and  the  results  have  astonished 
some  of  the  opponents  of  the  School  Boards  when  they  come  to  1 
see  the  answers  of  the  chidren.    The  same  thing  was  told  him  i 
in  Manchester  of  the  papers  submitted  to  the  School  Board,  and . 
one  who  is  well  Ikbo^trn*  for 'his  opposition  to^  School  Boards 
admits  he  was  taken  <j«lt^  aback  by  the  examination  papers,  arid ' 
had  no  conception  of  the  amount  of  Biblical  knowledge  which 
had  been  attained  by  the  children  m  School  Board  schools.    If  I  j 
wanted  to  disprove  the  statement  about  the  decline  of  reHgioiis ; 
teaching,  I  coulA  bring  a  few  facts  to  the  notice  of  the  House.  | 
The  total  number  of  children  in  voluntary  schools  in  fS^O  was : 
1,449,000,  the  total  in  1880  was  2,759,000,  showing  that  the  num- 
bers receiving  very  distinct  religious  instruction  in  voluntary; 
schools  had  increased  by  8ri,ooo  cMIdreti.    Of  these,  there  was , 
an  increase  in  the  church  schools  of  fo7,ooa;  in  the  Roman 
Catholic  schools'of  79,000 ;  in  the  British  and  Wesleyan  schools; 
of  127,000;  and  in  the  Board  schools  of  1,085,006,   showing  a. 
total  of  1,900,000,  or  a  total  increase  of  nearly  2,000,000.    This, 
total  increase  o^  nearly  2,000^000  6f  cfifldren  in  th6  schools  of  \ 
the  country,  and  a  very  hu-ge  proporticm'  fn  vcdunfitry  schools  of. 
the  countiy  are,  except  a  small  number,^receivin^rdigious  teach- 
ing.   Then  in  Scotland  the  School  Boards  adhere  to  Che  old 
system.    After  that  statement  who  can  say  that  there  is  «o  reli- 
gipus  teaching  given  to  the  children  ?    On  the  contiaty,  I'think 
that  there  never  was  so  much  religious  teaching  given  to  the: 
children  of  the  country  as  at  this  moment,  and  that  it  was  never 
so  well  taught  and  so  well  understood  as  smce  the  Act  of; 
1870  was  passed.    As  (o^e  moral  results  of  the  Act,  we  Jiave 
abundant  evidence  of  them.    I   have  heard  from  the  Chief 
Inspector  of  London  Police  the  wonderftd   change   that   he 
believes  to  be  brought  about  by  the  vast  number  of  wretched 
children  taken  from  the  streets.    In  the  town  of  Birmingham 
Major  B6nd  says  that  the  eifect  has  been  to  get  rid  of  the  young 
ruffians  who  used  to  stand  at  the  street  comers,  and  whose  coarse 
language  and  coarse  maimers  caused  a  scandal  in  aU  our  large 
towns.    There  was  a  great  diminution  in  that  respect  and  in  juve- 
nile crime,  and  the  same  thing  was  reported  from  all  parts  of  the 
country.  We  have  been  going  on  during  the  last  ten  years  making 
progress  towards  civilising  and  humanising  thos^who  have  been 


oeglected  in  the  past.    I  should  Hke  to  wxf.  a  few  words  as  to  the 
xlevotioaof  hnndred^  and  thousands  of  neble*  men  and  women 
who  hanne  taken  part  in  the  cause  of  edueatioti.    It  is  eittraordl^ 
aaiy»  aivlthe  noble  lord  opposite  (Lord  Sandon)  wiU  bear  mb 
•out  that  in  towns  like  Liverpo<^  Manchester,  ^Birmingham,  and 
elsewhere,  when  .they  lake  |tp  this.'vinoik  theyr;bcootoe  -absorbed 
4iul«  and  they,  devote  their  .lurosiand  their  cnorgics  and  ^  gteat 
deal  of  their  money  to  it.    The  volnntary  effort  bfooght  ioto  the 
School  Board^rstem  has  astonished  me«  :iii  Manchesivry  Liver- 
pool, Birmingham,  and jrisewhere^  we  fbulinen and  w^men  who 
4ure.doing'  honour  ta  themselves  and  sadrifidng:-  (bciv  4ime  and 
■means  to  the  edncgtaoiial  interests  of  the  rising,  geueiatiop. 
.  Having  condnded  what  I  have  to  sayin  :diat  respect^  I  proctttd 
now  to  that  part  of  Uie  statement  tsUdL  refers  moxeimmediately 
to  the  papers  which  I  have.laid  oix  the  table.    The  Htmse  4ffU 
•beaware  &sat  a  ^ar  ago,  whenJ  made.my«aura^  sttftetacnt,  w^ 
were  somewhat  under  the  censure,  of  the  upper  -Home.    The 
subject  had  9carcdy  been  a  month,  before  the  cotintiy  before 
resolutiott&  wene  made  in  the  othjer.  bnmch  of  the  XiegislatM^ 
^  denouncing  the  Code  da,  ambitious  duad.  entirdymuBaUed  for. 
My.  noble  friend,' the  Lord  Ftiesident  <Earl  Spencei^,.  ptomised 
the  other  Houste  of  Parliamenti  and  I  pmmised  this  mmy  state- 
meat,  that  during  the  coming  yeax  we  would  make  full  niqiiii^ 
into.the  openituns  of  the  Code,  and  if  we  found  that  it  w;as  not 
for  the  advant«eeoC  ediicatkmi.aiid.nQt  c^cuhited  to  iiiing  ott 
rthe  .beat.^Hibk  rcsDUs.jfor  the  exp^nditirfr  and  th^  Iddvbitkm 
•given  to  it,  that  we  would  come*  :dQw»to  the  House  ^ddhoddy 
state  what  was  the  result  of  our  iaquiry,  and  I  haveoowr  here 
'  fulfilled  that  pledge.    I  may  say  that  we  have  had  comrflairitg  fts 
tothe  Code  from  I  think  everybody  who  takes  an  inteiesrfn 
edttcatioin.    The  teachers  corapUdn  tint  it  gives  too  little  freedom 
to  teadiing,  that  it  gives  unnecessary  clerical  labour,  and  that  it 
.  doe^DDtjdistiitglli^i  betw^^  «0od  ttnd-  had  teatehiag  and  good 
. and badschiKQikii  :  Tbat'SchoolS'thatidisplay'no dcflligetas mnth 
as  those  where  the  work  is«thoroiigUy.  well  dane.r  From  that 
.  time  to  this  we  have 'been  receiving  snggeationa  from  all  quartets, 
and  obtainfaifif.  evidence  to  >  emiUe  us  tq^amve  at  a  wise  sdhstioD. 
Icaimot  ^ter  upon  this.subject  without  speaking  of  j[the  great 
lassistaDcewe.havexeceivedt  and  the  ability^imd  zeatAowaby 
the  officials  in  the  permanent  branch  of  my  Pepartjwent.:  Per- 
sonally, I  cannot  but  express  my  obligatian  fot  what  they  have 
done  in  tins  matter,  and  the  .way  in^^hich  they  hftve  i^l  them- 
selves, to  acctompHsh  this  rdbrm«   I  shotdd  have  been  unftblo  to 
.stake -such,  a  statemfint,.or.to  have  laid  it.  an4he  teb^  in  the 
shape  I  now  place  it,  had.  it joot  been  for  the  int^goppe  -and 
•  abihty  of  the  permanent  staff  ,^tfith  which  I  have  be^n  a^MMaeted. 
It  is  due  to  them  .that  I  shotJd  iKdcnowle^e  .(ho  ^Lssistaace  they 
have  rendered  In  getting.  oti(  .th/e.Khnn<^.  .ivbi^  J  hgve^laBd  on 
the  table.    In  the  first  place,  we  had  inemorials  from.  School 
Boards  and; from  pertons.connected.vith.education  who  made 
suggestions  for  the  imjnovement  of  the  Code.    We  fonn4  our- 
selves able  to  agree  "upon  certain  prin<:Q>les,  aud  then  papers 
were  prepared  fby  twenty  or  thirty  ^  oiv  prindpfd  Inspectors, 
and  we  eUcited  ffom  them  the  freest  possible- criticism,  and 
adced  them  to  give  suggestiobfi  as  to  the  b$st  system  which  their 
long  expeiiende  enabled  them  to  give.    Having  received  those 
■  reports^  we  Air^re  enabled  to' make  «  draft  leport,  asid  we  i^gxeed 
-  frorther  thit  the  miiitter  should  be  thoroughly  sifted  and  the 
detail  worked*  out  by  a  committee*    The  House  would  like  to 
know  the  process  by  i^hich  we  arrived  at  that.    Sir.  SYands 
Sandford,  Mh  Sykes,  and  Mr.  Cumin  represented  the  three 
chie^  of  the  Education  Departitfent;  Mr.  Warborton,  Mr. 
Sharpe,  and  Mr.  Fitch,  the  three  Inspectors,  representing  the 
great  training  colleges— Mr.  Wtoborton  for  his  experience  in 
smaller  schools,  and  Mr.  Sharpe  for  the  laiger  schools.    I  pre- 
sided over  this  committee  myself,  and  Mr.  Hodgson  acted  as 
secretary,  and  we  had  many  a  long  and  laborious  day's  work  in 
arriving  at  the  scheme  which  we  have  now  submitted  to  the 
House.    When  we  had  accomplished  that,  we  felt  that  we  must 
put  our  work  through  a  finer  sieve  and  must  call  in  additional 
critics,  and  we  added  to  the  committee  Mr.  Matthew  Arnold, 
Mr.«Moncrieff,  Mr.  Oakeley,  and  Mr.  Blakiston,  and  Lord 
Spencer  himself  presided  over  that  committee,  and  the  result  is 
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that  which  I  have  laid  on  the  table.    I  mast  say  in  laying  it  upon 
the  table  of  the  House  that  I  do  so  with  great  hope  and  great 
confidence.    But  we  do  not  ask,  and  we  shall  not  a^  the  House 
to  assent  to  it  as  it  stands.    We  simply  submit  it  as  the  proposals 
to  form  the  basis  of  the  future  Education  Code  of  the  country. 
We  ask  that  it  shall  receive,  not  only  the  fullest  critidsm,  but  we 
hope  that  it  will  receive  fair  consideration.    It  is  not  to  be  made 
a  party  question.    But  we  must  all  assist  in  the  good  work.    It 
is  not  a  party  question  with  us.    We  will  take  good  care  that  we 
deal  with  all  schools  on  an  equality— treating  them  all  alike, 
whether  voluntary  or  Board  Schools ;  and  they  will  come  under 
the  same  regulations  and  receive  the  same  grant  if  they  have  the 
same  capacity.    What  we  wish  to  arrive  at  is  sound  educational 
principles,  and  if  we  arrive  at  sound  educational  principles  we 
can  deal  with  the  money  payment  afterwards.    We  do  not  want 
to  go  into  the  question  of  whether  we  pay  3d.  too  much  for  this 
or  6d.  too  much  for  the  other ;  but  what  we  want  to  know  is  what 
wfll  present  the  best  results  and  the  most  thoroughly  sound  educa- 
tion.   I  can  only  say  that  I  trust  that  during  the  recess  I  shall 
receive  suggestions  from  all  parts  of  the  House,  and  I  can 
promise  on  behalf  of  the  Department  that  they  shall  receive  our 
candid  and  careful  attention.    Now  I  shall  submit  a  few  heads  of 
the  scheme.    Under  the  first  head  we  deal  with  the  attendance. 
It  is  propoosed  to  adopt  the  average  attendance  in  each  school  as 
the  basis  of  the  grants  which  have  hitherto  been  made  on  account 
of  individual  scholars,  whether  infants  under  seven  jrears  of  age 
presented  to  H.M.  Inspectors  for  collective  examination  or  chil- 
dren above  seven  presented  for  examination  in  reading,  writing, 
and  arithmetic.    The  next  is  that  '  250  attendances  will  be  no 
longer  required  as  a  condition  of  examination,  but  all  scholars 
who  have  been  on  the  register  for  six  months  will,  unless  there 
is  a  reasonable  excuse  for  their  absence,  have  to  be  presented  to 
the  Inspector.'    Now  with  reference  to  that,  I  have  to  say  that 
this  is  the  fairest  measure  of  the  work  of  the  school.    The  grant 
now  depends  too  much  upon  chance  circumstances  and  accident 
over  which  teachers  and  managers  have  no  control.    For  instance, 
a  wet  day  for  inspection,  or  a  snowy  day,  or  the  absence  of  some 
of  the  principal  children,  immediately  affects  the  grant,  and 
the    school   suffers   for   one    year  in    consequence  of  these 
circumstances.    Another  reason  is  that  it  will  keep  the  work  of 
the  school  equal.    The  failure  in  any  part  wiU  affect  the  whole 
school ;  and  it  will  tend  to  make  the  teachers  take  an  interest 
in  the  good  and  bad  scholars   alike,  and  will  lead  them  to 
take  as  much  interest  in    the  proficient   and  non-proficient, 
and  in  the  quick  and  the  dull  sdiolars.    The  change  is  in  the 
interest  of  the  children  generally.    There  are  constantly  cases 
coming  before  me  of  loss  to  teachers  from  the  causes  I  have 
indicated.    There  was  an  event  which  came  before  me  the  other 
day,  of  a  loss  arising  firom  the  removal  of  a  battery  of  artillery. 
These  are  hardships  which  are  constantly  arising ;  but  there  is 
something  more  serious.    We  shall  remove  the  temptation  to 
tremendous  fraud.    It  was  the  most  painful  part  of  my  duty  to 
have  to  tit  in  judgment  on  teachers  who  had  been  tempted  to 
make  one  or  two  strokes  of  the  pen  which  had  brought  them 
under  the  charge  of  fraud,  and  the  inevitable  consequences 
following,  that  their  certificates  are  suspended  and  their  characters 
blasted,  and  their  careers  blighted  or  ruined.    I  had  a  case  on 
Saturday  last  where  it  only  required  one  single  stroke  of  the  pen 
to  complete  the  number  of  attendances  of  one  boy.    He  attended 
249  times,  and  the  schoolmaster  made  that  one  stroke.    What 
was  the  difference  in  that  school  ?    That  single  stroke  made  £i(i 
difference  to  that  school,  because  it  just  brought  that  boy  into 
the  list  of  boys  to  be  presented.    It  brought  them  within  the  20 
per  cent.,  and  it  made  just  £i(i  difference.    We  have  had  cases 
where  two  strokes  have  made  £1^  and;f20,  and  even  jf  30  and 
£$fi  difference  to  the  school ;  and  when  the  master  has  done  all 
he  can,  and  the  boys  fail  him  at  the  last  moment,  I  must  say  that 
the  temptation  is  very  strong  to  bring  up  the  attendance  of  the 
school,  and  I  think  that  temptation  ought  to  be  {^removed. 
Abolishing  those  250  attendances  will  remove  the  strain  on  the 
teacher's  mind ;  and  it  will  be  the  fairest  way  to  obtain  payment 
by  results,  and  I  am  quite  satisfied  that  it  will  give  great  elasticity 
of  teaching  aad  improve  the  whole  system.    Now  we  say  under 


the  third  dause  that  grants  will  be  so  assessed  that  the  present 
average  rate  of  aid  will,  as  far  as  possible,  be  mamtaiued.  The 
fair  school  wiD  receive  neariy  the  same  grant,  the  bad  school 
will  receive  a  little  less,  and  the  good  school  a  little  moie;  a&d 
thus  we  discriminate  between  the  various  schools.   Thentbeie 
will  be  grants  common  to  all  schools.    As  to  music,  we  propose 
that  the  full  grant  will  be  paid  if  the  singing  is  satisfactorily 
taught   from  notes,  or  according  to  the  Tonic  Sol-fa  system. 
Only  one-half  will  be  paid  if  the  singing  is  taught  by  ear.   Then 
there  is  a  sewing  schedule  which  we  felt  we  might  make  a  little 
lighter  for  the  younger  scholars.    We  felt  that  it  was  too  mnch 
for  the  younger  scholars,  and  the  fiancy  sewing  was  not  exactly 
what  we  wanted.    Clause  six  is  also  common  to  all  schools ;  and 
this  is  called  the  Special  Merit  CUuse.    This  is  a  clause  which 
win  do  more,  perhaps,  to  lift  the  tide  of  education  than  any  other 
in  the  scheme.    'The  Inspector  shall  have  regard  to  (4  the 
organisation  and  discipline ;  (6)  the  employment  of  intelligent 
methods  of  instruction ;  and  (f  )  the  general  quality  of  the  woik 
in  each  school,  especially  in  the  standard  examination ;  and  shall 
have  power  to  recommend  an  additional  grant  on  the  average 
attendance,  varying  in  amount  according  as  the  school  is,  in  these 
respects,  fair,  good,  or  excellent.'    There  will  be  a  special  merit 
grant  on  these  three  heads.    Now,  I  think  the  House  will  say: 
'  You  are  placing  great  powera  in  the  hands  of  the  Inspectois.' 
Well,  I  will  show  how  that  is  proposed  to  be  done  when  we  com- 
plete the  organisation  for  inspection,  and  by  it  we  hope  to  ensure 
greater  economy,  and  greater  efficiency,  and  much  greater  uni- 
formity than  hitherto.    I  now  come  to  infant  schools ;  these  also 
have  an  average  attendance,  and  where  the  infants  in  a  school 
amount  to  forty,  a  separate  adult  teacher  will  be  required  for 
their  instmcticm.    For  more  than  sixty  infants  a  certificated 
teacher  will  be  required.    We  cannot  have  infants  committed  to 
the  charge  of  monitors  or  young  pupil  teachers.    We  must  inast 
upon  better  infant  school  teaching— the  foundation  of  aU  teaching 
— and  we  propose  also  that  part  of  the  grants  will  be  made  to 
depend  upon  the  infants  being  taught  by  special  methods,  some- 
thing akin  to  the  Kindergarten,  giving  appropriate  and  varied 
occupations ;  suitable  instruction  in  the  mdiments  of  reading, 
writing,  and  arithemetic;  and  a  systematic  course  of  simple 
lesscms  on  objects  (and  we  want  that  carried  right  throogh  the 
school),  and  on  the  phenomena  of  nature  and  of  common  life. 
Then  infants  between  six  and  seven  may  at  the  discretion  of  the 
Inspector  be  examinedinduridually  according  to  Standard  I.  of  the 
Code  of  1870 ;  and  if  any  scholars  in  an  infant  school  are  taught  in 
Standard  I.  they  will  be  examined  and  paid  for  as  in  schools  for  older 
children.    Then  we  come  to  boys'  and  girls'  schoob.  Payments 
on  the  passes  of  individual  scholars  will  be  abolished,  and  350 
attendances  will  be  no  longer  required  as  a  condition  of  exasuna- 
tion.    Then  we  stipulate  that  '  all  scholars  on  the  registo^  shall 
be  present  at  the  inspection  unless  there  is  a  reasonable  excose 
for  absence ;  aad  all  such  children  who  have  been  six  months  and 
upwards  on  the  registers  are  to  be  presented  for  examination.' 
llien  as  to  the  mode  of  assessing  the  grant.    '  The  grant  will  be 
calculated  on  the  results  of  the  examination  of  these  scholars.  It 
will  be  based  iqxm  the  proportion  of  passes  actually  made  to  those 
that  might  have  been  made  by  the  scholars  examined.'    I  cannot 
claim  credit  for  this  invention;  it  is  one  of  the  simplest,  and  it 
saves  an  immense  amount  of  labour.    Let  me  explain  it.  It 
states  the  proportion  of  passes  actually  made  to  those  that  might 
have  been  made.    Now,  supposing  you  had  lOO  children,  the 
iwa-rimnm  they  might  make  would  be  300  passes ;  supposing 
they  make  270  passes,  that  is  ninety  percent.,  and  supposing  they 
make  S40  passes,  that  is  eighty  per  cent.,  they  will  be  paid  for 
thus :— los.  when  they  make  icopasses  per  cent.,  then  9s.,  and  8s. 
when  they  made  ninety  and  eighty  passes  per  cent .  But  the  House 
will  see  that  there  will  be  no  longer  that  temptation  to  push  for- 
ward children  who  can  make  a  certain  percentage ;  it  will  be 
based  upon  the  work  of  the  school  and  upon  the  special  merits  of 
the  school,  and  I  believe  in  that  respect  we  may  expect  a  vast 
improvement  and  get  better  results  ont  of  the  teaching.   In 
Standards  I.  and  II.  we  propose,  unless  either  of  them  is  a 
standard  for  half-time  labour,  that  instead  of  ezaminiog  every 
child— and  there  are  three  or  four  milions  of  diildien  scheduled 
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in   the    Edncadon   Department— instead   of  examining  them 
individnally,  the  Inspectors  will  examine   snch  a  number  of 
scholars  as  will  enaUe  them  to  estimate  the  quality  of  the  in- 
straction  in  each  of  the  three  elementary  subjects.  The  Inspector 
may  take  ten»  twenty,  or  thirty  children  just  as  he  pleases. 
When  yon  get  to  Standard  UI.,  where  the  passes  are  important, 
and  where  the  parents  like  to  know  how  their  children  are  getting 
on,  then  for   the  present  at  least  all  scholars  presented  in 
Standaxd  III.  and  upwards  will  be  examined.    More  than 
one   million  and  a  quarter  of  the  children   are  examined  in 
Standards  I.  and  II.,  and   the  examination  of  those  little 
children  under  seven  years  of  age  in  the  very  simplest  elements 
imposes  upon  the  Inspectors  an  amount  of  labour  perfectly 
unnecessary,  and  this  amount  of  drudgery  we  propose  to  relieve 
the  Inspectors  of.    Well,  then,  we  propose  to  add  a  Seventh 
Standard.  We  had  six  standards,  but  what  was  the  result  ?    In 
many  a  rural  school,  when  a  boy  has  passed  the  Sixth  Standard, 
and  wants  to  stay  a  little  longer,  the  teachers  are  anxious  to  get 
rid  of  him.    I  have  complaints  saying, '  My  boy  has  passed  the 
Sixth  Standard,  and  I  want  to  keep  him  at  school,  and  they  say 
that  they  cannot  keep  him  unless  they  double  his  fee,  because  he 
does  not  earn  a  grant.'    We  believe  now  that  we  must  have 
seven  standards.    We  say  that  if  any  scholar,  over  ten  years  of 
age,  is,  after  the  1st  April,  1883,  presented  in  the  First  or  Second 
Standard,  the  passes  made  by  such  scholar  will  not  be  reckoned 
in  calculating  Uie  percentage  of  passes  for  the  purpose  of  a  grant. 
Then  I  come  to  a  very  difficult  question—the  question  of  class 
subjects.    I  have  satisfied  myself  that  specific  subjects  in  the 
Fourth  Standard  lead  almost  entirely  to  cram.    They  are  simply 
used  for  the  purpose  of  getting  a  grant,  and  we  have  little  physi- 
ologists and  little  geologists  of  nine  or  ten  years  of  age  who  get 
up  some  technical  words  which  they  do  not  understand,  and  that 
has  done  very  much  to  the  neglect  of  thoroughness  in  other  sub- 
jects.   Now  there  are  some  things  that  children  should  know, 
some  common  facts  that  children  ought  to  be  made  acquainted 
with.    I  want  the  House  to  bear  in  mind  we  have  to  work  and 
take  the  condition  of  the  labour  market  into  consideration,  and 
the  state  of  the  Acts,  and  the  fact  that  the  majority  of  our  passes 
are  in  the  Fourth  Standard,  and  the  children  who  pass  the 
Fourth  Standard  we  want  to  learn  something  more.    There  are 
some  things  that  they  ought  to  learn,  and  they  ought  to  have 
some  standard  work,  and  acquire  a  knowledge  of  certain  specific 
subjects  in  addition.    I  think  it  is  better  k)  remove  the  specific 
subjects  to  the  Fifth  Standard.    The  school  will  be  regarded  as 
made  up  of  two  divisions— in  the  lower  division^  Standards  I.  to 
IV. ;  and  in  the  upper,  Standard  V.  and  upwards.    Two  class 
subjects  may  be  taken  in  each  division.    English  will  be  taken  as 
a  dass  subject — that  is  to  say,  grammar  and  recitation.    A  boy 
ought  to  know  something  of  his  own  language  and  something  of 
the  poetry  and  literature  of  his  own  language,  and  we  insist  that 
it  shall  not  be  the  commonplace  stuff  that  is  to  be  found  in  the 
school-books ;  but  we  propose  that  they  shall  learn  good  English, 
and  get  them  to  learn  a  hundred  lines  of  Milton  or  a  hundred 
lines  of  Shakespeare ;  and  instead  of  taking  a  fourth  or  fifth-rate 
obscure  poet,  we  intend  them  to  read  Milton  and  Shakespeare 
in  the  Fifth,  Sixth,  and  Seventh  Standards.     We  say  that 
geography,  including  physical  geography— in  fact,  the  two  sub- 
jects must  be  taught  together.    Mr.  Fearon,  who  represents  the 
physical  geography,  has  a  proposition.    He  proposes  that  in  the 
First  Standard  they  shall  know  the  meaning  and  use  of  the  map. 
A  plan  of  the  school  and  the  piiayground  wiH  be  given,  and  he 
desires  that  they  shall  know  the  four  cardinal  points.    Then  they 
shall  go  on  to  the  size  and  shape  of  the  world,  geographical 
terms  will  be  explained  and  illustrated  by  reference  to  the  map 
of  England,  and  physical  geography  with  reference  to  rivers,  and 
so  on.     What  they  do  learn  they  shall  learn  not  merely  from 
books.     My  learned  friend  the  member  for  the  University  of 
Dublin  said  that  he  never  meant  that  they  should  be  taught 
merely  from  reading-books,  but  that  they  should  have  illustra- 
tions.   We  propose  that  they  shall  have  illustratioik.    Then  we 
pass  on  to  what  we  call  elementary  science.    English  (grammar 
and  recitation),  geography  (including  physical  geography)  and 
elementary  science,  will  alone  be  recognised  as  class  subjects  in 


the  lower  division,  and  if  only  one  class  subject  is  taken  in  the 
lower  division  it  shall  be  English ;  if  two  are  taken  the  second 
shall  be  geography  or  elementary  science.    The  upper  division 
may  take  as  dass  subjects  any  of  the  three  subjects  to  which  the 
lower  division  is  restricted,  or  history,  or  a  specific  subject,  treated 
and  examined  in  as  a  class  subject.    The  grant  for  class  subjects 
will  be  made,  as  now,  on  the  average  attendance,  and  an  increased 
grant  will  be  paid  if  20  per  cent,  of  the  scholars  examined  are 
presented  in  Standard  IV.  and  upwards.    We  propose  that  one 
of  the  reading-books  in  eacH  standard  must  be  an  historical 
reading-book,  adapted  to  the  ages  of  the  scholars  in  the  standard. 
Now  I  do  not  know  why  children  who  read  something  should 
not  have  historical  reading-books,  so  that  a  child  may  know 
something  of  the  history  of  his  own  country.    Then  there  are 
specific  subjects.    We  say  that  no  scholars  shall  be  examined  in 
spedfic  subjects  if  the  percentage  of  actual  to  possible  passes  in 
the  elementary  subjects  of  the  previous  inspection  was  le^s  than 
75 — ^that  is,  unless  75  per  cent,  of  them  pass  in  standards;  we 
say  that  they  shall  not  take  up  specific  subjects  until  they  have 
done  this.    I  now  pass  on  to  the  night  schools.    They  are 
thoroughly  on  the  decrease.     Their  decline  is  something  like 
from  70,000  or  80,000  to  40,000  in  this  year.    The  teaching  of 
merdy  the  three  R's  in  the  night  school  has  ceased  to  be  attrac- 
tive.   Children  are  taught  them  in  the  day  school,  and  then  the 
condition  of  boys  who  have  been  presented  in  a  higher  standard 
in  the  day  school  has  gone  a  long  way  to  ruin  the  night  schools, 
and  I  think  our  night  schools  may  be  said  to  be  in  a  most  miser- 
ably declining  condition.    Now  we  propose  to  do  this.    We  are 
anxious  that  a  boy  whose  short  school  life  in  the  Fourth  Standard 
ended  at  ten  or  eleven  years  of  age  may  have  some  chance  of 
carrying  on  his  education  during  the  evening.    We  do  not  pro- 
pose to  make  his  attendance  compulsory;  a  boy  who  has  worked 
eight  or  ten  hours  cannot  be  compelled,  he  must  be  attracted. 
We  have  laid  down  three  simple  clauses  for  the  night  schools. 
'Grrants  will  be  no  longer  confined  to  reading,  writing,  and 
arithmetic,  but  will  be  made  also  forprofidencyin  dass  subjects.' 
As  something  more  than  reading  and  writing  will  be  taught  here- 
after in  the  night  schools,  grants  will  be  paid  in  respect  of  those 
children  only  who,  having  passed  the  standard  fixed  by  the  bye- 
laws  of  their  district  for  total  exemption,  are  under  no  obligation 
to  attend  school  and  are  not  day  scholars.    That  is  to  say,  a  boy 
who  has  passed  his  full  time  standard,  and  leaves  the  day  school 
before  he  can  receive  the  grant,  may  attend  a  night  school. 
There  is  another  dause  which  I  hope  the  House  will  agree  to— 
it  is  that  a  teacher  in  a  night  school  need  not  be  a  layman.    I 
know  that  the  Nonconformist  ministers  may  help  the  teachers  of 
the  night  schools,  whose  burden  is  heavy  enough.    Often  in  the 
rural  districts  the  only  intelligent  person  who  can  assist  the 
schoolmaster  might  be  the  Nonconformist  minister,  and  I  ask 
that  he  shall  be  allowed  to  assist  the  schoolmaster.    At  present 
we  allow  none  but  laymen  to  teach  in  the  day  schools,  and  I  see 
no  reason  why  a  Christian  brother,  or  a  local  preacher,  should 
not  assist  at  a  night  school.    I  see  no  reason  why  a  clergyman 
who  wishes  to  be  useful  cannot  be  allowed  to  assist  in  a  night 
school.     But  if  there  is  any  blame  or  any  merit  due  to  that 
suggestion  it  is  due  to  me.     I  am  prepared  to  take  the  full 
share  of  discredit,  if  any,  for  that  suggestion.    I  know  from 
my  experience  in  my  earlier  youth  that  all  the  knowledge  of 
natural  history  I  obtained  was  at  a  night  school  taught  by 
a  dergyman,  who  at  the  same  time  taught  a  friend  of  mine, 
now  one  of  the  greatest  naturalists  living,  and  the  secretary 
of  the  Royal  Geographical  Society— Dr.  Bates.    At  the  last 
meeting  of  the  British  Association  at   Sheffidd,  there  were 
several  dergymen  who  desired  to  teach  botany  to  children, 
and  those   men  found    that   they   were   exduded   from   the 
schools,  and  they  had  to  take  the  children  to  their  own  houses  to 
give  them  lessons.    I  think  that  the  House  will  not  misinterpret 
my  desire  to  utilise  all  those  forces.    Special  grants  to  pupil 
teachers  will  be  continued.    Not  more  than  three  pupil  teachers 
will  be  allowed  in  any  school  or  department,  whatever  number  of 
certificated  teachers  may  be  employed.    The  number  of  pupil 
teachers  to  be  employed  as  teachers  are  now  in  excess  consider- 
ably, and  there  will  be  some  76,000  school  teachers  without  hope 
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of  employment  when  they  have  finished  their  apprenticeship.  We 
also  abolish  the  stipendiary  monitors.  They  have  not  been  a 
success.  Candidates  for  apprenticeship  as  pupil  teachers  will  be 
required  to  pass  Standards  V.  and  VI.  Then,  as  to  the  staff  in 
the  school,  an  assistant  teacher  will  count  as  sufficient  for  sixty 
scholars  instead  of  eighty,  as  heretofore;  and  no  teacher  ex- 
amined at  or  after  Christmas,  1882,  will  be  allowed  to  have  pupil 
teachenTwho  has  not  passed  in  papers  of  the  second  year.  We 
wish  to  raise  the  sUUtis  and  qualification  of  the  teacher.  We  are 
closing  a  side-door  by  which  iucompetent  persons  enter  the  pro- 
fession, and  I  shall  tell  you  how  we  intend  to  open  another  door. 
By  clause  38  we  make  a  fair  and  right  concession  to  the  school- 
master. The  annual  entries  made  by  inspectors  on  teachers' 
certificates  will  be  discontinued  after  they  have  been  raised  to  the 
first  class.  We  often  have  complaints  that  a  young  inspector  will 
endorse  the  certificate  of  an  old  teacher  in  a  way  very  dishearten- 
ing to  the  teacher  in  his  work.  If  a  man  has  once  attained  his 
first  dass,  he  can  always  get  from  the  Department  a  record  of  his 
services,  and  he  will  be  entitled  to  claim  from  the  managers  of 
his  school  a  certified  copy  of  the  inspector's  yearly  report  when  it 
is  entered  in  the  log  book.  We  propose  to  open  another  avenue 
to  the  teaching  profession.  In  my  experience  in  the  Education 
Department  I  have  applications  by  the  dozen—- almost  by  the 
hundred^from  university  men  who  want  some  occupation.  We 
are  multiplying  very  largely  the  number  of  men  who  attend  the 
university.  All  our  grammar  schools  have  scholarships.  That 
bridges  the  gulf  between  elementary  schools  and  the  universities. 
In  the  town  of  Birmingham  the  sjrstem  is  so  complete  that  you 
have  a  perfect  network  of  elementary  schools.  Then  you  have 
the  higher  schools  for  those  who  have  to  pass  out  in  the  fourteenth 
or  fifteenth  year;  and,  further,  you  have  your  middle-class 
scholarships  founded  by  King  Edward's  foundation.  The  same 
thing  takes  place  in  Manchester,  Liverpool,  and  Nottingham,  and 
if  we  can  only  get  the  endowments  of  the  country  applicable  to 
their  proper  objects,  if  we  can  only  get  the  endowments  dealt 
with  with  any  degree  of  rapidity,  we  shall  have  a  complete  sjrstem 
of  middle^dass  education  which  will  meet  the  wants  of,  and  give 
a  stimulus  to.  the  elementary  schools.  This  brings,  moreover, 
more  men  to  tke  universities.  A  man  going  to  the  university  in 
Scotland  carried  his  imiversity  teaching  into  business ;  but  in 
England  a  man  who  had  been  at  the  university  thou^t  he  must 
be  a  professional  man,  or  a  servant  of  the  Government,  or  have 
some  employment  that  is  not  in  the  ordinary  line  of  common 
onployment.  We  propose  to  open  the  doors  to  those  who  come 
from  the  university,  and  to  make  them  teachers.  We  say  that 
graduates  of  any  univenity  in  the  United  Kingdom,  and  women 
who  have  passed  certain  of  the  higher  examinations  held  by  the 
universities,  nuy  be  recognised  as  assistant  teachers,  and  will  be 
admissible  tO  riaminafion  for  certificates  after  serving  as 
assistants  for  one  year  in  a  school  under  inspection,  if  the  in- 
spector reports  favqurably  of  their  skill  in  teaching  and  reading, 
and  in  the  case  of  women,  of  needlework.  We  require  them  to 
come  to  work  for  a  year,  and  offer  them  a  fair  field,  and  it  will  be 
a  field  through  which  they  wiU  pass  to  the  schools.  It  will  bring 
up  the  whole  profession,  and  raise  the  tone  of  the  teadiers  of  the 
elementary  schools  by  the  qualifications  which  these  teachers  will 
possess.  I  am  now  about  to  conclude.  Certificates  will  be  no 
kmger  granted  without  examination ;  and  no  certificate  will  be 
cancelled,  suspended,  or  reduced  until  the  Department  has  in- 
formed the  teacher  of  the  charges  against  him,  and  has  given  him 
an  opportunity  of  explanation.  Now  I  have  two  questions  about 
which  my  noble  friend.  Lord  Sandon,  has  some  difficulty,  and  as 
to  which  I  know  that  whatever  merit  there  is  in  them  is  due  to 
my  noble  friend ;  but  I  believe  they  were  made  to  meet  a  state  of 
things  that  is  now  passing  away.  The  paj^ent  of  honour  certi- 
ficates will  be  discontinued.  The  noble  lord  thought  the  honour 
system  stimulated  the  attendance  of  children,  and  that  it  was  one 
of  the  means  of  indirect  compulsion.  He  expected  that  it  would 
be  largely  availed  of,  and  it  was  thought  there  would  be  a 
payment  of  ;£'50,ooo  a  year ;  instead  of  which,  owing  to  the  objec- 
tion that  it  was  always  to  be  a  reward  in  the  future,  and  thatit 
was  prospective  and  not  retrospective,  the  honour  certificate  has 
caused  a  great  deal  of  heartburning  and  a  great  deal  of  difficulty, 


and  I  know  of  nothing  that  has  caused  so  mndi  trouble  to  the 
Deportment.    A  person  feels  that  the  child  at  the  end  of  the 
year,  if  he  does  not  receive  his  payment  back,  is  in  some  little 
difficulty,  and  that  it  is  a  wrong  done  to  the  children.  Now  there 
is  no  need  of  this  stimulus  any  longer,  and  I  think  it  can  be 
better  employed  in  brioging  them  into  the  night  school  than  in 
spending  ^f  50^000  a  3rear,  which  goes  mainly  to  the  children  of 
the  lower  middle-class.    Then  there  is  another  question:  The 
production  of  a  child's  school-book  will  no  longer  be  required 
as  a  condition  of  the  payment  of  annual  grants.    Now  the  school- 
book  was  meant  to  keep  a  record  of  the  age  and  attainments  of 
the  child,  so  that  it  might  be  a  record  for  all  purposes,  whether 
as  a  record  for  labour,  or  on  passing  fipom  school  to  scfaooL  I  was 
very  sanguine  myself,  and  I  know  I  q)oke  very  strongly  on  this, 
and  I  am  bound  to  say  that  nearly  all  over  the  country  it  is  a 
complete  failure.    In  a  town  like  Birmingham  not  2  per  cent,  of 
the  school-books  have  been  used.    Some  of  the  children  have 
three  and  four,  and  as  many  as  eleven  school-books,  and  I  find  a 
statement  here  where  a  child  has  been  found  with  three  school- 
books  with  a  different  age  in  each  school-book,  that  each  of  the 
ages  was  a  wrong  one,  and  the  factory  inspectors  refused  to 
accept  the  school-book  as  the  real  proof  of  the  child's  age. 
Therefore  the  child's  school-book  must  go,  and  we  no  longer 
make  the  production  of  the  school-book  necessary.    I  am  almost 
ashamed  to  look  at  the  dock.    I  have  only  one  more  topic  to 
speak  upon,  and  I  have  no  doubt  I  will  be  asked  what  are  we 
going  to  do  with  the  systeip  of  inspection,  for  if  we  are  gois^  to 
give  special  money  grants  to  schools,  how  are  you  going  to  deal 
with  individual  inspectors  who  make  grants  on  mere  caprice  ? 
Well  now,  our  system  of  inspection  is  somewhat  overgrown.  The 
whole  D^MUtment  has  grown  up  so  rapidly,  and  inspection  of 
every  individual  student  has  been  considered  so  important,  that 
we  have  a  larg^e  number  of  inspectors— 120  or  130— and  an  equal 
number  of  injectors'  assistants,  and  if  we  continue  to  eiramhie 
them  we  must  increase  this  staff  every  year.  We  have  complaints 
fiiom  various  parts  of  the  country  as  to  the  laxity  in  some  cases 
and  the  want  of  indulgence  in  others,  and  these  complaints  canse 
a  great  deal  of  trouble  and  anxiety.  What  we  propose  to  do  is  to 
divide  England  and  Wales  into  districts.    We  shall  take  firam 
amongst  our  veiy  best  and  most  trusted  inspectors  a  certain  mim- 
ber  of  men  to  be  inspectors  of  those  districts,  and  we  shaU  place 
them  at  the  head  of  those  districts.    Under  those  inqiecton 
there  will  be  other  inspectors,  who  will  be  subordinate  in  the 
district,  and  with  that  inspector  they  will  have  to  commnnifate, 
and  he  will  be  held  responsible  for  their  work.    We  propose  by 
that  to  diminish  the  higher  grade  of  inspectors,  and  to  call  into 
existence  another  class  of  inspectors.    We  have  no  fineedom. 
Some  of  our  ablest  and  best  inspectors'  assistants,  who  have 
taken  university  degrees,  men  kA.  high  character  and  ability,  who 
have  spent  a  dozen  years  in  the  service  of  the  Department,  can* 
not  earn  any  considerable  addition  to  their  salary,  and,  after  doin^ 
good  service,  perhaps  only  receive  ;f  175  per  annum.    We  pro- 
pose to  get  an  inspector  between  the  inspector  and  the  inspector's 
assistant,  and  we  propose  to  have  sub-inspectors  recruited  from, 
the  ranks  of  the  inspectors'  assistants  and  from  the  ranks  of  the 
schoolmasters.    The  salaries  of  those  sub-inspectors  would  have 
to  be  fixed  by  the  Treasury,  but  they  would  only  be  called  into 
existence  as  sort  of  supernumeraries  when  others  retire  or  drop 
off;  but  we  propose  that  the  chief  .inspectors  of  the  Department 
—and  there  are  twelve  or  fifteen  of  them— shall  once  a  year  meet 
at  Whitehall,  and  lay  down  a  regular  system  of  examination  for 
their  respective  districts.    They  shall  agree  upon  a  plan  and  rqxA 
their  tests  as  to  good,  fair,  and  excellent,  and  shall  then  enfiarce 
that  uniformity  upon  the  inspectors  below  them.    We  hope  by 
this  means  to  achieve  much  more  nniformity  throughout  the 
country.    I  do  not  intend  that  any  inspector  shall  be  employed 
who  has  not  had  ample  preparation  and  experience  in  the  schools, 
but  we  do  intend  that  there  shall  be  some  test  exacted  fieoi 
inspectors  as  to  their  capacity  to  inspect,  and  as  to  their  ability 
to  descend  to  child-life.    I  must  apologise  to  the  House;  and 
although  my  statement  must  be  rather  dry,  I  fed  that   the 
Department  with  which  I  am  connected  is  as  much  associated  witli 
the  honour  and  the  greatness  of  England  as  our  army  and  navy. 
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$ttiiil  tlTeaclter's  (Examination  ^ttejrtions* 

JULY,  1881. 

CANDIDATES. 

Three  hours  and  a-half  alUwed, 
Arithmetic. 

MALES. 

I.  Find  the  cost  of  15,378  articles  at  i6s.  7(d'  each. 
3.  13^  tons  at  £z  I7&  vi^.  per  cwt. 

3.  How  many  lbs.  of  coffee  at  2s.  3d.  per  lb.  are  equal  in 
va&e  to  255  lbs.  of  tea  at  4s.  9|d.  per  lb.  ? 

4.  If  I  cwt.  of  sugar  costs  ^2  16s.  6d.,  what  will  i  ton 
17  cwt.  I  qr.  cost? 

FEMALES. 

1.  Make  out  the  following  bill : — 

189  yds.  of  cloth  at  ijs.  6d.  per  yard. 
14^    „      diaper  at  is.  7d. 
64      „      muslin  at  12s.  6d. 
72      „      cambric  at  5s.  6d. 
14  bats  at  I2S.  6d.  each. 
19  umbrellas  at  i8s.  7id.  each. 

2.  What  will  be  the  cost  of  14,865  articles  at  13s.  6|d.  ? 

3.  Find  the  value  of  16  yds.  2  ft.  10  in.  at  2s.  6|d.  per  yard. 

4.  Find  the  cost  of  70,014^  articles  at  £\  13s.  8d.  each. 

Qrammar. 

1.  '  The  building  rook  will  caw  from  the  windy  tall  elm-tree. 

And  the  tufted  plover  pipe  along  the  fallow  lea, 

And  the  swallow  will  come  back  again  with  summer, 

o'er  the  wave ; 
Bat  I  shall  be  alone,  mother,  within  the    mouldering 
grave.* 
(a)  Point  out  and  parse  the  verbs  and  adjectives  in  the 
above. 

2.  How  manv  kinds  of  adjectives  are  there?  Give  two 
examples  of  each. 

3.  What  is  the  difference  between  adjectives  and  adverbs  ? 

Geography. 

X.  What  names  are  given  in  the  British  Islands  to  points  of 
land  projecting  into  the  sea  ?  Give  examples  of  the  use  of  eadi 
term,  and  (if  you  can)  draw  little  sketch  maps  as  illustrations. 

2.  Describe  as  fully  as  you  can  the  position  of  the  chief 
heists  in  the  Cumbrian  group^  and  the  lakes  connected  with 
them. 

3.  What  are  the  chief  objects  of  interest  which  a  visitor  to 
Ireland  ought  to  see  ?  Give  the  position  of  each,  and  describe 
4me  of  them  fully. 

Composition. 

Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Penmanship. 

Write,  in  large  handi  ss  a  specimen  of  copy-setting,  the  word 
Mlementary, 

Write,  in  small  hand,  as  a  specimen  of  oopy*setting, '  Example 
and  practice  are  more  efficient  than  precept  emd  theory,* 
Write  the  following  passc^e  from  Dictation. 

The  sun  was  going  down  |  in  a  clear  sky ;  |  and  when,  | 
turning  from  the  dazzling  western  sea,  |  the  eye  wandered  east- 
wards, I  the  view  was  such  |  as  could  not  but  transport  j  a  heart 
at  ease.  I  The  tide  was  low,  |  and  long  shadows  I  nrom  the 
rocks  I  lay  upon  the  yellow  sands,  |  and  darkened,  |  near  the 
shore,  |  the  translucent  sea.  |  At  the  entrance  of  the  black 
caverns,  |  the  spray  leaped  up  |  on  the  advance  of  every  wave,  | 
not  threatening,  |  but  as  if  at  play.  |  Far  away  |  over  the  Ulac 
and  green  waters  |  rose  cragsy  peaks,  |  whose  projections  and 
hollows  I  lay  in  the  softest  light  and  shadow. 

CANDIDA  TES.-^ANSWERS. 
Arithmetic. 

MALES. 

£      s,    d, 
u  15378    o    o  =  value  at  £1  os.  od. 


3s.  Ad.  =i  of /I 

id.=Tiirof38.4d. 


2563    o    o  =s 
16    o    4^=s 


2579    o    4j= 


If 


3s.  4d. 
*d. 

3s.  4id. 


the  value  of  15378  at 

168.  7|d.  =  12798  19    7^    Ans. 


2.  1 3i  tons  a  265  cwt. 

(a)    265  cwt.  at  ;f4= 


1060   o   o 


£    s.    d. 

(Jf)     265        „        2S.  =26   10     O 

265      „     ijd.=  I  13    I J 


28    3    1} 


265  cwts.  at  C%  »7««  ioJd.=i^ii6ioi  Ans. 

3.       25.  3d. :  4s.  9id. : :  2^5  lbs. : 

—^5^7'^  lbs. =545  A  lbs.    Ans. 


255  lbs.  X  fH= 


12 


I  ton  17  cwt.  I  qr.=37i  cwt. 


los. 


=;C4 
58.      =^  of  lOS. 

IS.  3d.=:iof  5s. 
3d.=iof  IS.  3d. 


£   J. 

d. 

37  S 

0 

2 

74  10 
18  12 

0  = 
6  = 

2  6 

V 

9 

3}= 

105  4 

7i= 

£  s. 

d. 

value  of  37I  cwt  at  2  0 

0 

>t      n                10 

0 

v»    »»     5 

0 

If    ff     ' 

3 

f»    »» 

3 

ff 


ff 


2  16    6 


I. 


FEMALES. 

189   yds.       at  15s.  6d.  per  yd. 
I4i    •*  »    IS.  7d. 

64      „  ,}  I2S.  6d. 

72      „  ,,    SS'  6d,        „ 

14  hats  „  1 2s.  6d.  each 

19 umbrellas,,  i8s.  7^.  „ 


II 
II 


£   s. 

146   9 

I    2 

40   o 

19  16 

815 


d, 
6 

"4 
o 
o 
o 


=:     17   13   lOi 


Total  =  233  17    4    Ans. 


los.  > 

38. 4d. 

24d.< 


£i 
s  i  of  lOS. 

:Aof3s.4d. 


£     f*  ^* 
1^5   o   o 


7432 

10 

0 

2477 

10 

0 

154 

16 

lOi 

value  of  14865  at 


ff 
ff 


ff 
If 


fi 
ff 


1 10064  16  io\ 


s.    d. 
10    o 

13    6J 


2in.a:Aof  I  yd. 


£  -'•   ^' 
o    2    64 

17 

2    3    2i  val«e  of  17  yds. 
ifl       ..2  m. 


2    3    oil 


ff 


ff 


16  yds.  2  fl.  10  in.    Afls. 


los.  od.  =£k 
3s.  4d.=|of  los. 
l.=Jjof3s.  4d. 


£    '•   ^-       value  of  £ 

70014    76=      7ooi4|at     I 

35007    39=,, 

11669    I    3  =    »» 
1166  18    ti=    „ 


ft 
ft 
tf 


117857  10    74= 


If 


ff 


I  13   8i 


Grammar. 

I.  building'-Yethal  adj.,  qual.  rooh. 

will  ron^— intrans.  reg.  verb,  indie,  mood,  iut  indef.  tense, 

3rd  pen.  sing.,  agree  with  rooh. 
windy — adj.,  qual.  trei, 
^all—tLd).,  qual.  tree. 
/f^A/— distinguishing  adj.,  qual.  plozfer. 
(will)  pipe—mtnns,  reg.  verb^  mdic.  mood,  fut.  indef. 

tense,  3rd  pers.  sing.,  agree.  mOi plover, 
fallow—tud}.,  qual.  lea, 
will  come— mvoLva.  irrcg.  verb,  come^  came,  come;  indie. 

mood,  tut.  indef.  tense,  3rd  pers.  sing.,  agree  with 

stoa/loiv, 
shall  ^^^subst.  verb,  am,  was,  been,  indie,  mood,  fut.  indef. 

tense,  ist  pers.  sing.,  agree,  with  /. 
a/(9ff#— predicative  adj.,  qual.  /. 
moulderin^'-ytibel  adj.,  qual.  ^rave. 
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2,  The  kinds  of  adjectives  are— I.  Qualifying^  as,  virtuous^ 

beautiful,     2.  Quantifying^  as,  om^  thirty,     3.  /V- 

mcnstroHve^  as,  tkis^yoH, 

3*  Things  belonging  to  the  same  gronp  are  distinguished  from 

eadi  other  by  certain  qualities  or  attributes,  which  are  denoted 

by  adjectives.    In  like  manner,  different  instances  of  an  action 

or  attribute  are  distinguished  from  each  other  as  regards  time^ 

place^  manner^  degree^  by  the  adverb. 

Geography. 

1.  The  names  given  to  projecting  points  of  land  in  Great 
Britain  and  Ireland  are  : — 

Ca/tf^Cape  Wrath,  north-western  extremity  of  Caith- 
ness, a  lofty  pyramidal  rock. 

/^</—- Duncansby  Head,  north-eastern  extremity  of 
Caithness. 

Afir//— Mull  of  Cantire,  south  of  Argyleshire,  a 
narrow  peninsula  50  miles  long. 

A2rxf— Buchan  Ness,  in  Aberdeenwire,  a  rocky  head- 
land 33  feet  above  the  sea. 

/%vW— Ardnamurchan  Point,  most  westerly  part  of 
the  mainland  of  Britain,  the  end  of  a  long  tongue 
of  land. 

Butt—^MSX  of  Lewis,  a  Upering  point,  the  extremity 
of  the  island. 

FordcMd—Y^otCtL  and  South  Foreland,  the  termina- 
tion of  the  Downs. 

^ff</— Land's  End,  an  abrupt  mass  of  granite  rock  in 
the  south-west  of  ComwalL 

^///—Portland  Bill,  south  of  Dorset,  a  long  spur  of 
rocks  striking  out  westwards. 

Ord—OxA  of  Caithness,  rises  on  the  east  of  the 
county  from  the  shore  with  a  sharp  ascent  of  700 
feet. 

(A^s^^-The  Naze,  in  the  east  of  Essex. 
A^v^x— The  Needles,  eastern  point  of  the  Isle  of 
Wight. 

2.  The  centre  of  the  Cumbrian  group  is  marked  by  Hdvtllyn^ 
3,000  ft.  high ;  the  northern  borders  \fj  Skiddaw,  the  great 
western  heights  by  Scafeli^  the  loftiest  mountain  in  England, 
3, 162  ft.,  and  by  Bomfell,  lying  near  it.  To  the  south  is  Conis- 
ton  Old  Man^  whence  the  hills  gradually  fall  to  the  sea  in  the 
peninsula  of  Fumess. 

The  chief  peculiarity  of  the  English  lakes  is  that  those  of  any 
conseonence  lie  embosomed  in  the  narrow  valleys  which  are 
ranged  round  Helvellyn,  the  centre  of  the  Cumbrian  Group,  and 
radiate  outwards  in  all  directions.  The  largest  are  Windermere^ 
Baweswater^  Ulleswater^  Thirlemere^  Verwenttuaier^  Bassen* 
thuaite  Water,  Buttermere,  Crumm4fck  Water,  Ennerdale  Water, 
Wastwater,  and  Coniston  Water. 

3.  The  chief  objects  of  interest  to  one  visiting  Ireland  are — 
Connemara,  a  peninsula  in  the  W.  of  Galway,  Lough  Neagh,  and 
the  round  tower  of  Antrim — the  round  towers  of  Ireland  have 
long  puzzled  antiquarians ;  Giants  Causeway,  near  Bengore 
Hd.,  m  N.  of  Antrim,  consisting  of  40,000  basaltic  columns 
stretching  into  the  sea;  Bog  of  Allen  (250,000  acres  of  morass), 
occupying  Kildare,  King's  Co.,  Meath,  and  Roscommon  ;  St, 
Palficl^s  Purgalory,  a  place  sacred  to  R.  C/s,  in  L.  Derg,  in 
Donegal ;  Laies  of  Killamey,  consisting  of  an  Upper,  a  Middle, 
and  a  Lower  Lake,  with  magnificent  scenery ;  Lake  ofSerpents, 
in  the  vale  of  Glendalough,  amid  the  Mts.  of  Wicklow  ; 
Curragh  of  Kildare;  Castle  Blarney,  near  Cork  ;  the  Marble 
Quarries  of  Kilkenny,  etc. 


FIRST  YEAR. 
Pnpil  Teachers  at  end  of  First  Tear. 

Three  hours  and  a^half  allowed. 
Arithmetic. 

MALES. 

1.  If  2|  cwt.  cost  £a(>\,  what  is  the  cost  of  13^  lbs.? 

2.  Reduce  f  of  17s.  3^.  to  the  decimal  of  ;^l,  3s.  i^d. 

3.  Find  the  value  of  2-868oS  of  3s.  od.,  +  '%%  of  4s.  od,  + 
1*8  of  5s.  cd.,  and  subtract  the  sum  of  the  whole  from  one 
guinea. 

4.  Add  ^  of  IS.  6d.  to  ^Vc  of  I ^  -♦•  ^  -^  ^  +^^  \  of  £u  and 
subtract  their  sum  from  xV  of  12s  6d. 


FEMALES. 

1.  A  field  of  12  acres  having  120  stalks  to  each  square  yard, 
and  70  grains  to  each  stalk,  produces  wheat  to  the  value  of 
jf96,  i6s. ;  what  will  be  the  worth  of  the  produce  of  800  so. 
yds.,  having  175  stalks  to  the  sq.  yd.,  and  4$  grains  to  each 
stalk? 

2.  If  I  pay  IS.  3d.  for  6  lb.  14  or.  of  bread,  when  ^^^  '^ 
4s.  9d.  per  bushel;  what  must  I  pay  for  23  lb.  12  oz.  when 
wboit  is  5s.  5d.  per  bushel  ? 

3.  I  spend  12  guineas  in  35  days,  and  save  £iQO  a  year; 
wliat  most  I  earn  in  the  year? 

4.  An  income  of  ;f 3,827,  12s.  6d.  is  taxed  at  the  rate  of 
sevenpence  in  the  pound ;  how  much  dear  income  will  remain? 

Grammar. 

1.  Parse  the  pronouns  in  the  following : — 

What  dwelling  shall  receive  me?  In  what  vale  shall  be  my 
harbour?  Underneath  what  grove  shall  I  take  up  my  home? 
and  what  clear  stream  shall  with  its  murmur  lull  me  into  rest?— 
Wordsworth. 

2.  How  can  >t>u  prove,  in  the  following  eauumples,  that  the 
relative  agrees  with  tne  antecedent  in  person  f 

(a)  *  Thou,  O  spirit,  that  dost  prefer.' 
\b)  '  I  that  speaJc  in  righteousness.' 

3.  The  following  words— %r<nv,  except,  but— art  sometimes  used 
as  prepositions,  sometimes  as  conjunctions : — How  can  you  tell 
when  they  are  prepositions?  Give  examples  of  their  use  as 
such. 

Geography. 

Answer  either  Q.  i  ^  Q.  3,  ftot  both. 

1.  What  are  the  chief  objects  of  interest  which  a  viator  to 
Ireland  ought  to  see  ?  Give  the  position  of  each,  and  describe 
one  of  them  fully. 

2.  Draw  a  map,  showing  the  coast-line  of  France,  from  the 
Pyrenees  to  the  frontier  of  Belgium,  and  the  courses  of  the  three 
great  rivers  which  flow  into  the  Bay  of  Biscay  and  the  English 
Channel,  with  their  tributaries. 

3.  Name  the  seaports  of  Russia,  and  describe  the  advantages 
and  disadvantages  of  each. 

History. 

1 .  Write  out  a  list  of  our  sovereigns  from  Alfred  to  Harold 
II.,  with  dates. 

2.  Give  the  names  and  dates  of  sovereigns  who  filled  the 
English  throne  in  the  sixteenth  century. 

3.  What  sovereigns  have  reigned  in  England  since  1700? 
Give  their  dates. 

Penmanship. 

Write  in  large  hand,  as  a  specimen  of  copy-setting,  the  war* 
Elementafy. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *  Example 
and  practice  are  more  efficient  than  precept  and  theory.' 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  yoa 
by  the  Inspector. 


ANSWERS.—FIRST  YEAR. 
Arithmetic. 


I. 


2. 


]oi  £h 


MALES. 

2\  cwt. :  i3i  lbs.  ::  £a6\  :  x. 

^ifi  X  i^ii^  =  ;f-Z7- =  ^2  8s.  lid.    Ans. 
252  X  8         8x4 

f  of  178.  3H  _  \  of  20^\^,  _  5x829    ^  ^^  . 
£1  3s.  lid.  2774d.  7x1110 

•5:^34626.     Ans. 

2 '86805  of  3s.  =  8 '604  ids. 
•8:Jof4S.        =3 '33333 
1-8    of  5s.        =  9- 

209375 


2  IS.  -  20-93755.  =  0625?. = |d.    Ans. 
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2. 


(a)  A  of  18.  6d.  =  XO^d. 

(^  {  t±l±i±A  }  of  ;<:.    =  ^-^  of /I 

i  of  ;Ci;  and  ^  of  ids. 
Sam  of  (a)  and  {p) 
s.    d, 

(r)  iV  of  I2S.  6d.  =  I    8 

Subtracting     I 7j 

Diif.  =  o    o|    Ans. 

FEMALES. 

580S0  sq.  yds. :  8o3  sq.  yds.  ] 

120  stalks     :  175  stalks     )  ::  £^  i6s.  :  x, 

70  grains    :    45  grains    ) 
I93fa-x  800x173x45^^^5.     Am. 

58080X120X70 

6  lbs.  14  OS. :  23  lbs.  12  02. ).._,,..  ^ 
4s.  9d.      :      5»-5d.       {    -i*- S^^-'- 
ijd^^^^^^^y^^^^^^^^^^^  Anc. 

i:i2i2s.x365^^,  I6s.x73=;ti3i  8s. 

^^  1. 

he  saves    100  o 

.'.  total  yearly  earning =23 1  8s. 
jf  3827I  @  7<J-  per  ^ 


o  la^ 


P-J* 


I2)26793|d. 
2,0)223,  a«-  »l^« 
;^3827  I2S.  6d.-;6iii  »»•  9l<i=;t37iS  >9«-  W.    Ans. 

Grammar. 

1.  me—Ut  pers.  pron.  masc.  (?)  sing.  cbj.  gov.  by  sAali 

receive, 
my — pron.  poss.  adj.,  qaal.  harbour, 
I— lit  pen.  pron.  masc.  sing.  nom.  sabj.  of  foAe. 
Us — pron.  poss.  adj.  qual.  murmur, 
me — 1st  pers.  pron.  mas.  sing.  obj.  by  lulL 

2.  That  the  relative  Mo/  (a)  agrees  with  its  antecedent  rAon 
is  proved  by  its  taking  the  inflection  of  the  verb  {das/)  required 
for  fAcu,  and  (b)  taking  the  form  speaA,  just  as  if  /was  standing 
in  place  of  thai, 

3.  Save^  except^  and  bui^  should  be  parsed  as  prepositions 
when  they  are  loUowed  by  a  noun  or  pronoun,  which  is  not  the 

subject  of  a  verb ;  as,  'All  perished  save  me^  ' 9\\'but 

the  nightingale.' 

Geography. 

I.  Sti  same  question  ansioered  under  Candidates^  paper  in  this 
number  of  Magazine, 


3.  The  seaports  of  Russia  are — Archangel,  at  the  mouth  of 
the  North  Dwina,  exports  com,  hemp,  flax,  and  timber,  but 
locked  by  ice  for  half  the  year.  St,  Petersburg,  on  the  Neva, 
with  a  very  extensive  foreign  trade  in  tallow,  hemp,  flax,  etc. 
Owine  to  the  shallowness  of  the  Gulf  of  Finland  most  vessels 
onload  at  Cronstadt,  a  great  fortress  and  nival  port.  Riga,  the 
third  port  in  Russia,  exports  the  usual  Russian  products,  but 
the  Gulf  is  much  impeded  bv  sandbanks.  Odessa,  on  the  B!ack 
Sea,  the  grand  emporium  of^  S.  Russia,  has  rapidly  risen  to  be 
the  second  commercial  city  in  the  empire.  Taganrog,  on  the 
sea  of  Azov,  is  frozen  from  December  to  March,  but  when  open 
the  bustle  is  immense.  Astrakhan,  the  chief  emporium  of  the 
trade  of  the  Caspian  Sea,  and  chief  seat  of  the  important  fisheries 
of  the  Caspian  and  the  river  Volga.  Baku  is  also  rising  in 
importance. 

History. 

AD. 

I.  Alfred 

Edward  the  Elder 

Athelstan 

Edmimd  I. 

Edred 

Edwy 

Edgar 

Edward  ihe  Martyr 

Ethelred  II.,  the  Unready 


began  to  reign 

871 

»» 

901 

9* 

925 

ft 

941 

>f 

946 

i» 

955 

»» 

959 

»> 

975 

ready 

978 

Edmund  II.,  Irooside.bcgan  to  reign  1017 
Canute  '    „  „      1017 

Harold  „  „       1036 

Hardicanute  ,,  ,,      1039 

Edwaxd  (Confessor)        „  „      104 1 

Harold  II.  ..  ..      1066 


2.  The  sovereigns  of  the  sixteenth  century  were : — 

AD. 

Henry  VII.,  died 

Henry  VIII. ,  began  to  reign 

Edward  VI. 

Mary 

Elizabeth 


If 


>f 


ff 


1509 
1509 

1547 

1553 
1558-1603 


3.  The  sovereigns  who  have  reigned  in  England  since  1700 


are: — 


WiUiam  III.,  who  died 
Anne         bc^;an  to  reign 
George  I.        „  „ 

George  II.     „  „ 

George  III.  „ 
George  IV.  „ 
William  IV.  „ 
Victoria 


f# 


19 
9» 


A.D. 
1702 
1702 

I714 
1727 
1760 
1820 
1830 

1837 


SECOND   YEAR. 
Papil  Teaehars  at  end  of  Second  Tear. 

Three  hours  and  a-half  allowed. 
Arithmetic. 

MALES. 

1.  Find  the  simple  interest  on  j£'50o  for  four  years  at  £^t  7s.  6d. 
per  cent,  per  annum ;  and  the  amount  of  jC^iOOO  for  12}  yrs.  at 
3^  per  cent,  per  annum. 

2.  What  amount  of  capital,  put  out  at  3^  per  cent,  per  annum, 
simple  interest,  would  produce  £1^  imterest  m  4}  years  ? 

3.  A  farmer,  having  37^  score  of  sheep,  sold  8  per  cent,  of 
them  to  A,  90  sheep  to  B,  and  3^  per  cent,  of  the  remainder  to 
C.    How  many  sheep  had  he  then  left  ? 

4.  A  woman  bought  oranges  at  the  rate  of  8  for  ^d.,  and  sold 
them  so  as  to  gain  i|d.  on  each  dozen,  (i)  Y^t  did  she  charge 
for  each  orange  ?    (2)  What  did  she  gain  per  cent.  ? 

FEMALES. 

1.  Find  the  sum  of  f ,  3H»  i^f  *nd  -f^, 

2.  Reduce  -^-  of  { 1^  of  ;^i  -  :A'  of  is. }  to  the  fraction  of  a 

moidore  (a  moidore=278.] 

3.  Of  a  field,  \  is  meadow^  |  is  arable,  and  the  remainder  is 
I  ac.  3  ro.  26  po.  Find  the  quantities  of  meadow  and  arable 
land. 

Grammar. 

1.  '  The  pass  was  left ;  for  then  they  wind 

Along  a  wide  and  level  green. 
Where  neither  tree  nor  tuft  was  seen.' — Scott. 
(a)  Show,  from  the  above  passage,  that  conjunctions  mav 
join   both   principal    to   principal   sentences,    and 
suboidinate  to  prmcipal  sentences. 
(Jf)  Parse  the  participles  m  the  above,  and  show  how 
participles  differ  from  verbs. 

2.  In  analysis  an  enlargement  is  said  always  to  be  an  adjective, 
or  to  partake  of  the  nature  of  an  adjective.  If  this  is  so,  what 
parts  of  a  sentence  are  (properly  speaking)  capable  of  eiUarge- 
ment  ?    Give  examples  of  such  enlargements. 

Geography. 

Answer  either  Q.  i  or  Q.  3,  not  both, 

1.  What  are  the  chief  objects  of  interest  which  a  visitor  to 
Ireland  ought  to  see  ?  Give  Uie  position  of  each,  and  describe 
one  of  them  fully. 

2.  Draw  a  map,  or  little  sketch-maps,  showing  the  position  of 
Calcutta,  British  Burmah,  Singapore,  Labuan,  and  Hong-kong. 

3.  Say  what  you  know  about  the  history  and  character  of  the 
British  settlements  in  Africa. 
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Omi  hour  ailewedfor  Females^  two  hours  and  a  half  for  Males, 

History. 

I.  Mention  the  most  illostrioiis  of  our  Saxon  md  Nonnan 
kings,  and  give  briefly  your  reason  for  selecting  them. 

d.  Sketch  the  career  of  Henry  III.,  and  mention  any  great 
statesmen  who  directed  the  Government  in  his  reign. 

3.  Give  some  account  of  (a)  Dan^elt ;  and  (fi)  Magna 
Charta. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Elemmi€iry, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *  Examth 
and  practice  are  more  efficient  thctn  precept  and  theory^ 

Composition. 
Write  full  notes  of  a  lesson  on  Ships  of  war n 

Euclid. 

[All  generally  understood  abbreviations  for  words  may  be  nsed, 
but  no  symbols  of  operation^  such  as  — ,  -f ,  x ,  are  admissible.] 

I.  Of  what  different  parts  does  every  proposition  consist  ? 
What  is  the  reductio  ad  ahmrdum  ? 

If  two  triangles  have  two  sides  of  the  one  equal  to  two  sides 
of  the  other,  eadi  to  each,  and  have  likewise  the  angles  con- 
tained bj^  those  sides  equal  to  each  other ;  they  shall  likewise 
have  then:  bases  or  third  sides  equal,  and  the  two  triangles  shall 
be  equal,  and  their  other  angles  shall  be  equal  each  to  each — 
viz.,  those  to  which  the  equal  sides  are  opposite. 

3.  To  make  a  triangle  of  which  the  sides  shall  be  equal  to 
three  given  ftraieht  lines,  but  any  two  whiUever  of  thne  must 
be  greater  than  Uie  third. 


ANSVfrERS.-^ECOND  YEAR. 
Arithmetic, 

MALES. 

I.  (a)  Interest  of  ^500  for  4  years  at  5|  p.  c 

=;f5oox^=r;fiiL13=^,o7ios.    Ans. 
(Q  Interest  of  £'KOq  for  12}  years  at  3^  p.  c 

.'.  Amount  =^2857  los.    Ans. 

*       ,|^:f'3;J.}::^ioo:x. 

;fiooxVxA=;fHF=;f844s.2Hd.    Ans. 

3.  37*»oore=75o^, 

8  p.  c.  of  750=750x71^=60  No.  sold  to  A. 

After  selling  90  more  he  has  750  - 150  or  600  left. 

3^  p.  c  of  600=600 x-yfr  or  21 ;  and  /.  the 

rem.  »  600  -  21  or  579*    Ans. 

4.  (a)  8  oranges  cost  Jd. 

and  12       „       „    7id. 
7  jd.  and  iM.  »  9d  the  selling  price  of  12. 
.'.  the  sdling  price  of  i  b  {d.    Ans. 
(^)  The  gain  on  |d.  a  }d.  -  |d.  or  },  i.r,  \  of  the  whole,  or 
^{A  which is2op.c    Ans. 


i+* 


» 


FRMALSS. 

*=  ^S-Nt'    Ans. 
S.  VxH  of  '?^^^s.  to  the  fraction  of  27s. 

^^V^27-;^^^-HH.    Ans. 


n^th 


40 

.'.  U  s  rem.  ki^i  ac.  3  ro.  26  po. 
and  so  to  find  the  meadow  and  arable  land  the  statements  are 

For  the  meadow  17:8  1  : :  i  ac  3  ro.  f  :  3  ro.  24  po. 

arable      17  :  15  J         26  po.     \  :i  ac  2  ro.  30 po. 


»» 


Grammar. 

1.  (a)  For  is  a  conjunction  connecting  the  prindpal  sentence 

'  The  pass  wa^  left'  with  '  then  they  wind  ...  was 
seen.'  The  latter  being  a  principal  sentence  (complex). 
Where^  an  adverbial  conjunction  connecting  the  sab- 
ordinate  sentence  '  neither  tree  nor  turf  was  seen '  with 
the  principal  sentence  '  then  they  wind,'  etc. 
(fi)  Lep^  complete  participle  quaL  pass, 

Seem^        „  „  referring  to /ro*  and /if^. 

Participles  differ  from  verbs  in  merely  attaching  themselyesto 
nouns  like  ordinary  adjectives. 

2.  If  an  enlargement  is  always  to  be  an  adjective  or  to  partake 
of  the  nature  of  an  adjective,  then  properly  speaking  the  simple 
subject  and  object  (generally  nouns)  are  capable  of  enlaigemot, 
as  'The  carrier^ s  cart  stands  ycmder.*  'Victoria,  Queen  of 
England,  is  also  Empress  of  India'  *  I  like  a  boy  ^  a  good 
disposition,* 

Geography. 

1.  See  same  question  ansv/ered  under  candidaies  in  Ms 
number  of  Magcmne, 

2.  Gamhiat  at  the  mouth  of  the  Gambia,  was  founded  in  1631 
as  a  place  for  trading  in  slaves.  It  produces  palm-oil,  gold-dost, 
and  gum.  Sierra  Leone^  m  the  basin  of  the  Rokelle,  colonized  by 
free  negroes  in  1787.  It  is  very  unhealthy.  St,  Helena  was 
discovered  bv  the  Portuguese,  occupied  by  the  Dutch  and  taken 
1^  Britain  1651.  It  forms  a  station  for  ships  sailing  to  India. 
The  Cape  discovered  by  Diaz  1487,  colonized  by  the  Dutch 
1652,  taken  from  them  liy  the  British  1795,  but  afterwards  re- 
stored. Recaptured  1806.  Is  the  maritime  key  to  India  and 
the  East.  Itproduces  wool,  wheat,  and  wine.  West  Griqua^ 
Icuuit  famous  tor  its  diamond  fields,  was  ceded  to  Britain  1873. 
Natid  was  made  a  separate  colony  1824.  British  Kcfrwnn 
was  incorporated  with  Cape  Colony  in  1866,  and  BasMtelani 
was  annexed  1868-71.  The  climate  of  South  Africa  is  very  dry, 
but  mild  and  healthy.  The  soil  is  fertile  where  well  watered 
and  the  vegetation  abundant.  No  forests  occur  except  in  Natal 
The  Island  of  Mauritius,  taken  from  the  French  in  1810^  exports 
sugar,  rice,  cofiee,  and  ebony.  It  is  a  valuable  calliqg-plaoe  for 
Indian  vessels. 

History. 

1.  Of  the  Saxon  kings  mention  may  be  made  of  E^beri^  who 
united  the  kingdoms  of  the  Heptarchy  under  the  common  naaie 
of  England,  827. 

Alfred^  the  most  celebrated  of  all  the  Saxon  kings,  rescoed 
his  kingdom  from  the  Danes,  established  a  regular  militia,  and 
built  a  fleet  of  ships.  But  it  was  as  a  legislator  that  he  earned 
his  greatest  fame.  He  drew  up  a  code  of  laws  whidi  is  still 
conSdered  as  the  basis  of  English  common  law.  As  a  man  be 
was  brave,  temperate,  industrious,  and  learned,  the  aim  of  his 
whole  life  being  to  promote  the  happiness  of  his  people^  and  no 
man  ever  better  deserved  the  surname  of  Great. 

Of  the  Norman  kings,  the  most  ilhntrious  was  William  the 
Conqueror,  both  for  the  conauest  of  England,  the  compilation 
of  Dooms-day  book,  the  establishment  3L  the  Feudal  SysteBi» 
and  the  consolidation  of  the  kingdom. 

2.  Henry  III.,  succeeding  to  the  throne  at  the  eariyage  of 
ten,  a  regent,  Hubert  de  Burgh,  was  appointed,  who  soon,  by 
wisdom  and  prudence,  brought  back  the  rebellious  nobles  to  the 
young  monarch.  Henr^,  however,  showed  the  weakness  of  his 
character  by  inviting  his  wife's  relations  and  oUier  FVencfamen 
to  England.  The  English  were  enraged  at  the  bestowal  of 
dignities  and  offices  on  these  men,  and  insisted  on  Henry^s 
summoning  a  council  to  redress  the  national  grievances.  This 
council  has  been  generallv  called  '  the  mad  parliament'  The 
great  champion  of  the  liberties  of  the  people  was  Simon  de 
Montfort,  who,  along  with  eleven  othexs,  was  appointed  to 
reform  the  state  by  the  Provisions  of  Oxford.  Henry,  however, 
could  not  sanction  the  sweeping  measures  proposed,  and  a  dril 
war  broke  out.  The  result  was  that  the  king  and  his  son,  prince 
Edward,  were  taken  prisoners.  The  latter  managed  to  ^sa^ 
and  eventually  succeeded  in  defeating  and  slaying  De  Montfort 
at  Evesham,  1265. 
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3.  Datura  was  a  tax  levied  by  Ethelred  the  Unready  for  the 
pnrpose  ot  buying  off  the  Danes  who  were  spoiling  the  countxy. 
This  cowazdly  plan  only  caused  the  enemy  to  return  in  lamr 
numbers  to  demand  laiger  sums.  Magna  Ckarta  was  the 
fiunous  document  signed  by  King  John,  1:^15,  confirming  many 
of  the  chief  privileges  whidi  free  Englishmen  still  enjoy. 

Composition. 
Notes  on  Ships  of  War. 

Struclure. — Heavier  and  stronger  than  merchant  ships  of  the 
same  size ;  decks  adapted  to  beur  the  weight  and  recoil  of  the 
guns ;  formerly  all  built  of  timber,  even  alter  iron  was  used  for 
trading  ships,  the  splinters  of  the  iron  when  the  plating  was 
penetrated  by  shot  causing  great  havoc  among  the  crew  ;  now 
every  warship,  either  wholly  or  partially,  covered  with  shot-proof 
armour. 

AiWx.— First,  second,  third-rate  line-of-battle  ships ;  frigates, 
sloop8-of*war,  ironclads,  turret  ships,  rams,  etc. 

Parts. — Slups  of  war  designated  by  the  number  of  decks 
having  complete  batteries  of  guns ;  may  have  an  orlop-deck, 
near  the  water  level ;  lower-deck  or  gun-deck ;  the  main-deck ; 
the  upper-deck,  with  poop  and  quarter-deck. 

Ships'Comp<my, — Captain,  first  lieutenant,  sailing  master, 
purser,  midshipmen,  boatswain,  gunner,  sailmaker,  carpenter, 
marines,  blue -jackets,  etc.,  numbering  in  a  first-rate  upwards  of 
1000  souls ;  the  strictest  discipline  required. 

Uses, — A  maritime  country  like  ours  needs  a  powerful  navy 
for  preventing  invasion  and  for  the  defence  of  her  numerous 
colonial  possessions  and  dependencies,  whidi  are  scattered  over 
the  surface  of  the  globe. 

Buclid. 

1.  K  proposition  may  be  either  %  problem  tit  a  theorem,  (i)  A 
problem,  which  reauires  some  geometrical  construction  to  be 
effected^  consists  of  the  data  or  things  gtven,  and  the  qucesiia  or 
things  sought ;  (2)  a  theorem^  which  requires  some  geometrical 
property  to  be  demonstrated,  consists  of  the  subject  or  hypothesis, 
and  the  conclusion  or  predicate.  The  connected  course  of  reason- 
ing by  which  a  geometrical  truth  is  establi^ed  is  called  a  de- 
monstration, and  when  a  result  is  established  by  showing  that 
some  absurdity  follows  from  supposing  the  required  result  to  be 
tme,  this  mode  is  called  the  reductio  ad  ahsurdum.  Prop.  4. 
bk«i. 

2.  Prop.  22,  bk.  I. 


over 


(In  coQseqnence  of  the  pressure  upap  ocur  space,  we  are  compelled  to  hold 
rer  the  remainder  of  these  Questions  till  next  month.] 


Arithmetic — 

(1)  EHer/s  Marlborough  Arithmetical  Test  Cards.    11.  to 
VI.    W.  and  R.  Chambers. 

Domestic  Economy-— 

iiS  Fothergill's  Domestic  Economy  for  Schools.    W.  Isbister. 

(2)  Domestic  Economy  Test  Cards.    I.,  II.,  III.    W.  and  IL 
Chiambers. 

Geography — 

(i)  Hughes's  Class  Book  of  Modem  Geography.    G.  Philip 
and  Son. 

(2)  Philip's  Comprehensive  Atlas.    G.  Philip  and  Son« 

(3)  Philip's  Student's  Atlas.     G.  Philip  and  Son. 
<$  Philip's  Select  Atlas.    G.  Philip  and  Son. 

(5)  Philip's  Introductory  Atlas.    G.  Philip  and  Son. 

(6)  Philip's    School    Atbu   of    Physical    Geography.     G. 
Philip  and  Sen. 

(7)  Morrison's  Historical  Geography.    Simpkin,    Marshall, 
and  Co. 

(8)  Morrison's    Second  Geographical    Reader.     Gall   and 
Inglis. 

Grammar — 

(i)  Meiklejohn*8   Standard   Grammar.    IV.     W.    and    R. 
Chiambers. 
Miscellaneous-' 

(i)  Saville's  Civil  Service  Coach.    Crosby  Lockwood   and 
Co. 

(2)  Ward  and  Lock's  Pictorial  Atlas  of  Nature.    Ward,  Lock, 
and  Co. 

(3}  Jackson's  Code  Poetical  Reader.    Bums  and  Gates. 

Music — 
(i)  The  Musical  Review. 

Periodical  Literature— 

(i)  Ward  and  Lock's  Universal  Instructor.    X.    Ward  and 
Lock. 


SCHOLARSHIP  EXAMINATION. 

Errata. 

In  consequence  of  the  haste  in  which  our  answers  to  these  were 
drawn  up  for  the  press,  several  more  or  less  serious  mistakes 
have  been  made.  Through  the  kindness  of  some  twenty  corre- 
spondents, we  point  out  me  following : — 

(i)  P.  297.    Section  VI.    Ques.  i. 

^39  10&.  6d.  X  10  is  given  as  j^y^  ^  ^d*  instead  of  ;f395 
5s.  od.  This  will  make  the  answer  ^3  4s.  od.  less,  so  that  the 
real  result  is  jf  537  xos.  9|d. 

(F,  J.  W.,  J.  A.  W.,  H.  J.  W.,  and  others.) 

(2)  P.  298.    Section  VIII.    Ques.  2. 

For  £66,ox),ooo  read  ;f6,6oo,ocx>.  (J.  A.  W.) 

(3)  P.  298.    Section  X.    Ques.  i. 

We  were  misled  by  the  question,  which  contains  the  words 
'  The  same  amount  of  interest,'  to  calculate  the  amount  instead- 
of  the  interest.  Nevertheless  M.  B.  is  just  a  little  tedious  in  the 
method  he  suggests.  The  interest  on  2*500  for  3  years  at  5%  is 
;f 5oo{^i-o5)» -  i}=>Csoo  (157625)= ^78  16s.  3d.  Making  this 
correction,  £iQO  is  easily  found  to  be  the  right  answer. 

(M.  B.,  J.  A.  W.,  and  otheis.) 

(4)  P.  300.    Section  IX.    Ques.  2. 

We  have  omitted  to  subtract  the  breadth  of  the  passage. 
This  gives  9I  ft  instead  of  ii^  ft,  and  an  area  of  9}  x  12= XI4 
feet.  Q.  A.  W.  and  others.) 


(i^uerg  Column. 

*«*  Communications  for  this  column  must  retch  the  QfifS  not 
laier  than  the  \%th  inst.,  and  should  be  addressed^  *  Thb  Quxry 
Editor  '  of  the  Practical  Teacher,  Pilgrim  Street,  Ludgate  HiH, 
London,  E.  C .  Correspondents  must  in  all  cases  remember  t^givi 
their  true  names t  not  necessarily  for puhlicatum,  but  as  a  guaramUi 
of  good  faith,  and  for facilUy  ofr^erence.  ^ 

IVe  are  now  recevuing  such  a  number  of  Queries  that  we  4haU 
be  Miged  for  the  future  to  limit  each  correspondent  to  ONS  ^iMr« 
tion.  IVhen  more  than  one  are  sent,  we  shall,  if  possible,  gkte 
slight  hisUs  for  the  solution,  or  solve  the  most  difficult  only.  All^ 
however,  who  adhere  to  our  rule  may  be  sure  of  having  that 
difficulties  fully  explaintd, 

JVe  should  be  much  t^Uged  if  correspondents  vfh^  tendnmmirieal 
or  algebraical  questions  for  solution,  and  are  able  from  any  souru 
to  give  the  required  answer,  would  do  so*  It  would  savt  muck 
time  at  present  spent  on  verification, 

1.  *  £.  H.  S.,  Sittingboume,  will  thank  any  reader  who  Jias 
passed  the  Third  or  Fourth  Stage,  Mathematics,  of  the  Science 
and  Art  Department,  to  recommend  Text  Boob  for  the  same,' 

Correspondents  wishing  us  to  reply  to  such  questions  most 
enclose  in  all  cases  a  copy  of  the  latest  regulations.  They  will 
not  then  have  to  wait  a  month  for  their  answer. 

2.  Parse  the  words  in  italics  in— 

*  O  blest  retirement,  friend  to  life's  dedhie, 
Retreat  from  care  that  never  must  be  mine.' 

The  only  difficulty  here  is  with  *  friend*  and  <  retreat,*  which 
are  in  apposition  to  '  retirement,'  and  in  the  same  case. 

Grammars  differ  as  to  *  retirement*  Some  would  call  it 
'appellative  nominative,'  others  'vocative.' 

3.  John  Wilson,  Esq.,  M.A.,  F.R.S.E.,  Bannockbwti, 
is  kind  enough  to  send  us  two  solutions  to  Query  No.  21,  Aug. 

*  Find  a  number  of  6  digits  with  7  in  the  unit's  place  vqiSbl 
that,  when  the  left-hand  figure  is  removed  to  the  r^t  hand,  the 
number  thus  formed  b  equal  to  three  times  the  origuoal  number.' 

The  following,  being  more  direct  than  the  one  we  gave,  is 
worthy  of  notice : — 

Denote  the  number  by 

a\b\c\d\e\l. 
When  a  is  transposed  this  becomes 

h\t\d\t\i\a. 
But  this  U  three  times  the  Mt ;  .-.  since  3  x  7  »  3i,  a  «  I, 
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The  number  now  is 

h\c\d\e\^\i. 

If  we  had  proceeded  to  find  this  fi^e  7  by  mnltiplication, 
weget  that  7  IS  the  xemainder  on  dividing  3^  +  a  by  la 

This  would  be  the  case  if  3^  -|-  2  b  17, 

or  3«  +  2  a  27, 
and  3/  +  2  B  37  18  not  admissible,  because  e  is  less  than  la 
Also  3^  +  2  >s  27  is  not  admissible,  because  e  is  inte^^. 

Hence  3^  -|-  2  »  17,  .-./«=  $. 

The  number  now  is 

^UI^ISl7li. 
unilarly, 


3</-H 

10 
3/  +  2 

10 

10 


leaves remamder 5, .'.  d  =  i; 


99 


f» 


9» 


99 


8f .'.  f  =  2; 

2,/.  *  =  4; 


1000- jr 


=  10. 


If 


.'.  number  =  142857. 

4*  John  Elkington,  Bradford.— Examine  the  answers  to 
the  following  questions  in  '  Practical  Arithmetic  for  Standard 

Ex.  83.  No.  2  in  C 

Evaluate  i  of  i  of  i^  of  V  of  ;£'$  iS** 

^£i  xLx^x^x^  =  ;fV=  J»lf  the  original  sum, 
/        '*        2         * 

=B  £1  178.  6d. 
Ex.  87,  No.  6  in  D. 

ioocx>       10  X  fxg 

%  is  of  course  A  x  ^  =  '03125,  and  this  was  probably  what 
was  meant. 

5.  Mary  Bxrnau),  Marlow.— A  field  exactly  foHv  yards 
square  is  crossed  at  equal  dbtances  by  four  straight  walks,  each 
12ft.  wide.  What  is  the  size  of  the  equal  parts  into  which  they 
divide  the  field  ?  and  what  length  of  iron  huxdlcs  will  be  required 
to  enclose  them  ? 

Total  area  of  field  =  40*  square  yards  «  1600  square  yards. 
Four  path^  40  yards  by  4  yards  =    640 

Area  remaining  =    960 

AieaofeachiMurt  =     192  „ 

(For  since  pm  path  divides  the  field  into  /wo  poTiiora,/our  paths 
will  divide  it  into  /Izfe  portions.) 

What  is  next  required  is  the  amount  ot  fencing  which  each 
one  of  these  portions  takes. 

One  side  has  a  length  40  yards ;  the  area  is  192  yards ;  .'.  the 
other  side  is  ^  yards  long  =  V  yards.  Hence  the  total 
perimeter  =  2(40+ V)  =  89},  which  is  the  answer  you  give. 

6.  E,  L.  S.,  Leeds. — Divide  the  number  208  into  two  parts, 
such  that  the  sum  of  the  fourth  of  the  greater  and  the  third  of 
the  less  is  less  by  4  than  4  times  the  difierence  between  the  two 
parts. 

Let  104 +x  and  104  -  jt  be  the  parts. 
Their  difference  is  2x, 
Then  we  have  at  once 

__  +  __.  &r    4, 

/.  3{lO4+j:)+4(i04-jr)=i2(8x-4), 
3i2+3jr+4r6-4Jc=96jr-48, 
728+48=97x=776, 
.-.  :r  =  8. 
Hence  the  parts  are  112  and  96. 

7.  E.  L.  S.,  Leeds. — 

Solve    .  !?-!£^=«. 

Multiply  throughout  by  jfl, 

iar-i4+2jr=t±iL, 


Or 


22x*=9(i2jr-i4)i 
J./.     iij^-54j:+63=o, 
(1IX-21)  (jr-3)=o; 


x=3  or  — . 
II 


8.  E.  A.  S.,  Birmingham. — Suppose  the  son  receives  £x. 
Then  the  daughter  receives  ;f(iooo-jr). 


Now  -? 

5         4 
Multiply  throughout  by  2a 

4Jf-S  (lOOO-x}  =  200, 

9x=52oo, 

'=iC^  =;f 577  IS*.  6id., 
Hence  the  daughter's  share  is  £\i%  4s.  5|d. 

9.  J.  W.  Smith,  Raddiffe.— A  field  of  7  acres  is  sown  with 
turnips,  beet,  and  cabbage;  the  areas  of  the  crops  being  re- 
specUvely  as  \\\\\  :  i^  Ifthevaluesof  anacreof  eachbealio 
respectively  in  the  same  ratios,  and  an  acre  of  turnips  be  wordi 
;f  7,  what  is  the  worth  of  the  whole  crop  ? 

Areas  are  as  f  •    I  ^    f » 

as  16  :  18  :  15. 

Hence    ,  .    ^\ —  acres  are  devoted  to  turnips,  ue.  V  acres. 
10+I0+ 15 

An  acre  of  tumips  is  worth  £i ; 

.'.  whole  worth  of  tumips  is  j(f  16. 
It  is  obvious  that  the  whole  worth  of  the  other  crops  is  as 

16" :  i8« :  i5«; 

.*.  whole  worth  of  crops 

-'1  '*%*%\ 

=  j^i6+;£20Ss.+;fi4  IS.  3d. 
=  A50  6s.  3d. 

la  H.  £.  S.,  Ashford. — Your  solution  would  do  well  enough. 
We  know  nothing  about  the  '  maridng '  of  the  Scholaiship 
Answers. 

11.  Enquirer,  Ossett.— We  do  not  know  of  any  reliable 
Pronouncing  Dictionary  of  Proper  Names.  We  have  already 
in  these  columns  recommendea  a  Geographical  Pronouncing 
Dictionary. 

12.  Novelist  wishes  to  know  what  to  do  with  a  novel  that 
he  has  written.  The  soundest  advice  we  can  possibly  give  him 
is  to  bum  it.  '  Some  of  the  well-pufTed  fashionable  novels  of 
eighteen  hundred  and  twenty-nine  hold  the  pastry  of  eighteen 
hundred  and  thirty;  and  others  which  are  now  extolled  in 
language  almost  too  high-flown  for  the  merits  of  Don  Quixote 
wil(  we  have  no  doubt,  line  the  trunks  of  eighteen  hundred  and 
thirty-one  '  (Lord  Macaulay  on  Mr,  Robert  Montgomery  s  Poems). 
Even  if '  Novelist '  deems  this  judgment  not  fitting  to  his  pro- 
duction, he  should  recognise  that  very  few  novelists  rise  to 
eminence  without  beine  able  to  spell. 

If  he  persists  in  wishing  the  world  to  see  his  knowledge,  or 
deplore  his  lack  thereof,  he  should  send  it  to  any  one  of  the 
best-known  publishers  of  novels,  whence  there  is  a  not  infini- 
tesimal chance  that  he  will  get  it '  returned  with  thanks.'  We 
may  mention  Elder,  Hurst^  Biackw9od,  Nisbet^  and  Murray. 

13.  J.  T.  L.,  Staplehurst,  sends  us  a  letter,  part  of  which 
is  worth  quoting  :— 

'  What  puzzles  me  is  why  so  many  words  and  processes  are 
employed  [in  Geometry] ;  for  instance,  to  raise  from  the  point 
B,  at  the  end  of  the  line  AB,  a  perpendicular  to  the  said  AB. 
Without  all  the  directions  about  compasses,  etc,  why  may  I  not 
just  clap  [jM-,  a  not  very  geometrical  expression — Ed.]  my 
carpenter's  square  on  the  Une  AB,  and  the  other  1^  will  give 
me  a  perpendicular  at  once?  ....  Does  it  really  mean  that 
before  I  can  slit  a  board  (down  the  middle,  for  instance)  I  must 
make  one  of  those  drawings  on  the  board  ? ' 

The  main  fallacy  in  this  reasoning  is  to  suppose  that  Euclid  is 
more  an  end  than  a  means.  As  a  general  rule,  with  of  coupe 
very  marked  exceptions,  the  result  of  a  GeQmetrical  investigation 
is  not  in  itself  Suable  in  practice.  Its  importance  lies  in  its 
being  part  of  a  general  method,  or  an  illustration  of  a  certain 
principle,  which  of  itself  is  capable  of  application,  and  often 
leads  to  consequences  which  are  of  vital  mterest  to  the  mere 
mechanician.  In  other  words.  Geometry  is  a  species  of  training, 
the  higher  Mathematics  and  the  cultivation  of  the  reasoning 
powers  being  the  ends  in  view. 

It  will  l^  satisfactory  to  give  a  few  instances  of  actual 
application : — 

(I)  There  is  a  conical  hilL  A  is  at  one  side  of  it,  B  is  at  the 
other.  A  wants  to  bore  a  tunnel  to  B,  and  has  no  implements 
but  a  measuring-chain.  The  slopes  of  the  bill  are  very  abrupt, 
so  that  A  can  circumvent  it,  but  caimot  climb  it.  He  requires 
to  know  how  many  feet  in  length  his  tuonel  will  be. 
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Your  carpenter*!  square  would  be  little  good  here,  and  yet 
poor  despised  Euclid  is  invaluable.  Proposition  47»  Book  I., 
helps  ns  out  of  the  difficulty  at  once.  Let  A  walk  on  the  level 
in  any  distance  in  a  straight  line  until  he  come  in  sight  of  B, 
and  then  continue  to  walk  on  in  the  same  direction  until  the 
line  in  which  B  appears  is  at  right  angles  to  his  path.  This  point 
may  be  found  by  ^uclid  i.  12.  Supuose  he  has  then  walked 
half  a  mile.  Let  him  now  walk  straight  to  B,  which  we  will  say 
is  three  furlongs  additional.  Then  Uie  proposition  in  Euclid  to 
which  we  referred  tells  us  at  once  that  A  was  originally  five  fur- 
longs from  B,  for  5' =3" +4*. 

(2)  Suppose  you  want  to  make  a  perfect  oval.  You  cannot 
do  it  with  your  tools.  Yet  higher  Geometry  shows  you  at  once 
how  to  do  it  with  nothing  more  recondite  than  two  pegs,  a 
piece  of  string,  and  a  pencu. 

14.  M.  Williams,  Mossley. — ^No. 

15.  John  Robertson,  Glasgow.— The  School  Correspondent 
must  write. 

16.  LizziB  Amos,  Rayne.— The  Educational  Department  do 
not  determine  the  work,  as  in  the  case  of  males.  The  words  of 
the  syllabus  are,  '  Parsing  and  Analjrsis  of  a  passage  in  prose  or 
verse  from  some  well-known  standard  author.' 

Write  to  the  Secretary  of  the  College  at  which  you  intend  to 
sit. 

17.  D.  R.  H.,  Hull.— We  intend  to  publish  Mundella's  speech 
on  *  Education.' 

We  do  not  think  Green's  book  is  out  yet. 

18.  D.  A.,  Nottingham.— Rev.  W.  F.  Moulton,  D.D.,  has 
written  a  good  book  on  the  subject  you  name-^'  History  of 
English  Bible.'  Publiiher,  we  believe,  is  Cassell.  Dr.  Angus 
also  has  a  book  remotely  connected  with  it ;  publishers,  the 
Religious  Tract  Society. 

19.  W.,  Willington. — Begin  with  'Ea^  Lessons  on  the 
Me^anical  Powers'  (London:  Joseph  Hughes),  then  try 
Browne's  '  Elementary  Mechanics,  or  Magnus's  treatise  on  the 
same  subject 

2a  Pupil  Tsachkr,  Brynman.— Chardcnal's  series  is, 
perhaps,  the  best. 

21.  Isaac  Matthews,  Swansea.— A  and  B  engage  to  do  a 
piece  of  work  for  30s.  A  could  do  the  work  alone  in  4  days, 
and  B  in  5  days ;  with  the  help  of  a  boy  it  is  completed  in  2 
days :  how  should  the  money  be  divided  ?    {Barnard Smi/A,) 

A  does  work  in  4  days, 

.*.  he  can  do  }  cf  work  in  a  day, 

.*.  he  does  ^  of  work  in  2  days. 

B  does  work  in  5  days, 

.*.  he  does  i  of  work  in  a  day, 

.'.  he  does  f  of  work  in  2  days. 

There  is  only  ^  of  work  left,  and  the  boy  does  this.    Hence 

A  should  have  i  of  the  total  pay,  f>.,  15s. ;  B  {  of  the  pay,  i,e., 

I2S. ;  and  the  boy  3s. 

22.  R.  K.  S.,  Clapton. — A  person  travelled  from  London  to 
Loch  Lomond  (480  miles),  by  sea,  rail,  and  coach.  The  distance 
by  coach  was  ^  that  by  rail,  and  the  distance  by  rail  was  -f^  that 
by  sea.  How  much  did  the  whole  journey  cost,  coach  fare 
being  4d.  per  mile  ? 

There  are  obviously  too  few  facts  given.    If  we  represent 
the  distance  by  sea  by  lOj  that  by  rail  is  3,  by  coach  i ; 
.*.  H  of  journey  was  by  sea,  f>.,  342f  miles. 
A         If  f»     rail, «./.,  I02f    „ 

A  >•  M   coach,  f>.,  34f    „ 

Hence  the  journey  by  coach  cost  I36f ,  or  137^  p:nce.  This 
is  as  far  as  we  can  go.  To  get  your  answer,  ^2  los.,  by  Con* 
jectural  Emendations  would  be  waste  of  time. 

23.  D.  J.  H.,  Airdrie. — A  certain  fraction  exceeds  7}  by  5^ ; 
ano&er  is  less  than  5i  by  3} :  find  the  product  of  the  sum, 
and  difference  of  the  two  fractions. 

First  fraction  ...        ««  7J+5A  =»  "^^ 
Second  fraction  &»  5^  -  3}  es  i^r — r 


Sum  of  these    ...        a  i3f(  =  14^ 
Difference        ...        b  io/^ 
Product  of  these  two  «  H^  x  V^ 


24 


24.  D.  J.  H.,  Airdrie.— Try  Gill's  Drawing-books. 

25.  A-  P.,  London. — We  are  sorry  to  disappoint  yoj,  but  we 
really  can't  understand  your  Questions.  They  are  far  too 
technically  worded.  You  can't  expect  ns  to  be  a  walking 
Cycloftaedia  of  everything,  including  Railway  Clearing  House 
abbreviations. 

26.  R.  Hail,  Camberwell.— We  think  the  answer  should  be 
£46  9s.  4d.,  instead  of  ;f  49  9s.  4d. 

;f46  9s.4d.=A  ;f(i394)=A{i987-;f397  8s.-;fi95  !»•} 
=etc 

27.  Cheltonian,  Newchurch. — Ash  saplings  after  5  years' 
growth  are  worth  is.  3d.,  and  increase  in  value  is.  3d.  each 
year  afterwards.  For  their  growth  they  require  each  twice  as 
many  square  yards  as  the  number  of  years  they  are  intended  to 
grow  before  cutting.  A  plantation  is  arranged  so  that  each  year 
the  same  number  may  be  ready  for  cutting.  Find  the  greatest 
annual  income  which  can  be  obtained  per  acre,  allowing  20  per 
cent,  for  expenses.  (St.  John's  College,  Cambridge,  December, 
1870.) 

We  think  there  must  be  some  mistake  in  the  sum  as  you  have 
quote  1  it  We  cannot  obtain  you  answer,  nor  do  we  at  present 
see  any  but  a  very  complex  Arithmeiicai  solution.  By  AJgebra, 
of  course,  it  is  easy. 

28.  Nbro,  Pontypridd. — In  a  triangle  if  the  lines  bisecting 
the  angles  at  the  base  be  e(|ual,  th;  triangle  is  isosceles. 

We  ^ve  the  following  Trigonometrical  proof.    A  Geometrical 
proof  IS  easy  by  rtductio  tut  absurdum^  or  directly  as  in  the 
Appendix  to  Todhunter's  w£fir/A(/(Macmillan,  3s.  6d.). 

ABC  be  A.    BE  bbect  ABC,  CF,  ACB. 
BE— CF   •      g  sin  C        _,      a  sin  B 

•  '«in(A+?)"sin(A  +  |) 

.-.  sinCsin^A+£^r=sinBsin/^A  +  ?) 
From  this  equation  easily  C  a  B. 

29.  A.  L.  Baij.,  Cardiff. — We  have  answered  your  question 
before  in  the  Query  Column* 

30.  Vx&iTAS,  Sandown.— How  long  will  a  train  280  ft.  in 
length,  going  at  the  rate  of  i8i' miles  per  hour,  take  to  pass  a 
train  182  feet  long,  coming  in  opposite  direction  at  rate  of  34 
miles  an  hour  ? 

The  rule  (see  Query ^  No.  17,  June)  is,  Add  the  rates  and  add 
the  lengths,  and  find  what  time  a  point  moving  with  the  total 
rate  takes  to  travel  the*sam  of  lengths. 

Total  rate  52I  mis.,  length  462  ft. 
60  mis.  per  hour  is  88  it.  per  sec. 

120 
6 

»     "   ^  w^ 

Answer,  6  seconds. 

31.  R.  Gibbons. — ^Your  data  are  insufficient. 


i^ecent  ]hu(]iection  ^yxtniiavn, 

[  The  Editor  respectfully  solicits  contriSutions — all  of  which  will 
be  regarded  as  strictly  privatb— /^  this  column.  For  obvious 
reasons^  it  cannot  be  stated  in  which  district  the  questions  htrve 
been  set.] 

Arithmetic. 

standard  l 

(i)  Add  together  eight  thousand  four  hundred  and 
nine,  six  hundred  and  eighty-seven,  nine  thousand 
four  hundred  and  ninety,  seven  thousand  eight  hundred 
and  sixty-seven,  and  twenty-three.    Ans.  26,476. 
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(2)  From  six  thousand  four  hundred  and  two,  take 
eight  hundred  and  forty-seven.    Ans.  5,535. 

(3)  Take  one  hundred  and  forty-two  £rom  two  hun- 
dred and  sixteea    Ans.  74. 

STANDARD   IL 

(i)  Multiply  ninety-eight  thousand  seven  hundred 
^d  fifty-six,  by  six  hundred  and  eight  Ans. 
60,043,648. 

(2)  Divide  twelve  thousand  and  fifteen,  by  seven. 
Ans.  1,716  +  3. 

(3)  Take  nineteen  thousand  five  hundred  aud  forty- 
seven,  from  twenty-six  thousand  and  eleven*    Ao^. 

6,464. 

(4)  Find  the  sum  of  seven  hundred- and  eleven  thou- 
sand six  hundred  and  ninety,  ninety-nine  thousand 
and  thirty-six,  two  hundred  and  twenty-six  thousand 
four  hundred  and  nine,  seven  hundred  and  forty-three 
thousand  six  hundred  and  fifty-fbut,  and  two  hundred 
and  sixty  thousand  four  hundred  and  twenty-four. 
Ans.  2,041,213. 

STANDARD  III. 

«  (i)  Divide  five  hundred  thousand  five  hundred  and 
forty-four,  by  eight  hundred  smd  sixty-nine.    Ans.  576. 

(2)  From  ten  thousand  pounds  and  a  farthing  take 
nine  thousand' seven  hundred  and  sixty-four  pounds 
seventeen  shillings  and  a  farthing.     Ans.  £,2%^  3^. 

(3)  Add  together  one  huncked  and  seventy-five 
pounds  ten  shillings  and  ninepence,  one  hundred  and 
ninety-four  pounds  fifteen  shillings  and  eightpence, 
seventeen  thousand  one  hundred  and  sixty-four 
pounds  sixteen  shillings  and  sevenpence  halfpienny, 
nine  hundred  and  ninety-nine  pounds  two  shillings  and 
sevenpence,  sixty-seven  thousand  eight  hundred  and 
sixty-four  pounds  nineteen  shillings  and  elevenpence 
three  ferthings,  six  hundred  and  forty-two  pounds  three 
shillings  and  eightpence  halfpenny,  eight  thousand 
seven  hundred  and  sixty-four  pounds  nine  shillings 
and  twopence  halfpenny,  and  six  hundred  and  forty- 
eight    pounds    two    shillings    and    sbcpence.      Ans. 

^96,454  IS.  o|i  , .         ,. 

(4)  I  spent  IS.  id  on  sugar;  is.  ijd.  on  bacon; 
2S.  lod.  on  ham :  4s.  2jd  on  currants ;  6d.  on  soap, 
and  3id  on  cheese.  If  I  offered  a  sovereign  as 
payment,  what  change  ought  I  to  receive?  Ans. 
9s.  ii^d. 

STANDARD  IV, 

(i)  If  one  horse  cost  seventy  pounds  eleven  shillings 
and  tenpence  farthing,  what  would  forty-nine  cost? 

Ans.  ;^3,459  os.  io|d  ,         ,.     . 

(2)  How  many  inches  are  there  m  a  telegraph  vnre 
measuring  four  miles  and  five  hundred  and  sixty 
yards?    Ans.  273,600  inches. 

(3)  Divide  seven  hundred  and  ninety-nine  pounds 
fifteen  shillings  and  tenpence  farthing  by  eighty-nine. 
Ans.  £Z  19s.  8id.  +  87. 

(4)  Find  the  sum  of  thirteen  guineas,  nine  half- 
crowns,  twenty-five  sixpences,  fifty-four  shillings,  and 
twent) -seven  pence.    Ans.  ;^i8  4s.  3d 

STANDARD  V. 

^  (i)  If  a  pound  of  sugar  cost  threepence,  find  the 
worth  of  ten  cwts.,  three  qrs.,  and  two  pounds.  Ans. 
;^i5  IS.  6d 

(2)  Find  by  Practice  the  cost  of  a  hundred  articles 
at  sixteen  pounds  three  shillings  and  fivepence  a-piece. 
Ans.  ;£j,6i7  is.  8d 


(3)  A  draper  bought  916  yards  of  cloth  at  15s.  9id 
per  yard,  and  sold  it  a^ain  at  17s.  6d  per  yard  What 
did  he  gain  ?    Ans.  ;^79  3$.  i  id 

(4)  A  bill— 

7  yds.  @  6s.  6d.  per  yd  ;  24  yds.  @  i  i|d  per  yd. ; 
16  yds.®  7d  per  u. ;  19  reels  @  3d  each ;  and  8 
yds.  @  a  farthing  a  yd 

£  s,    d. 
256 

130 

\     8     o 


049 

o    02 


Ans.  5 


STANDARD  VI. 

(i)  Reduce 

{a)  5  J  ounces  to  the  decimal  of  i  lb.    Ans. 

•34375- 
(p)  I  '25  to  a  vulgar  fraction.     Ans.  ^. 

(2)  If  7  men  mow  a  field. of  fifteen  acres  in  six  days, 
in  what  time  will  24  men  mow  a  field  of  twenty-eight 
acres  ?    Ans.  3^^  days. 

(3)  Simplify 

_3i_±i:ii 

6|XT?jy  Ans.  i|i. 

(4)  Divide  the  product  of  756*08  and  '035  by  -005. 
Ans.  5292*56. 

History, 

SET  TO  STANDARDS   IV.,   V.,   AND  VI. 

(i)  What  memorable  events  occurred  in  1588,  i683, 
1715,  and  1759? 

(2^  Give  some  account  of  Drake,  Strafford,  Judge 
Jeffnes,  and  Sir  John  Moore. 

i3j  Describe  the  growth  of  our  Indian  Empire. 
4)  Who  were  Edward  VL's  ministers  ?    On  what 
plea  was  Edward  VI.  induced  to  desire  Lady  Jane 
Grey  to  be  his  successor  ?    How  was  she  connected 
with  the  Royal  family? 

Grammar. 


STANDARD  IV, 

Parse: — 

The  sun  shines  bright 
The  swan  is  a  very  gentle  bird 
The  Assyrian  came  down  like  a  wolf  on 
the  fold 

STANDARD  V. 

Parse  and  analyse  : — 

{a)  After  a  few  minutes  he  put  his  hands 

into  his  pockets. 
(^)  The  warrant  for  the  execution  of  M^' 

was  unwillingly  signed  by  Elizabeth. 

STANDARD  VI. 

Parse  and  analyse  : — 

(a)  Carlo,  for  that  was  the  dog's  name,  was 

taught  to  be  useful 
(^)  He  begins  to  work  as  soon  as  he  begins 
to  live. 
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THE    HARVEST    FIELDS. 


Words  by  Qi2.Qi9iQ&  Bennett, 

Cheerfully,  mf 


Music  by  T.  Crampton. 


1st  Trebles. 
2nd  Taebles. 


Bass. 


'•1       '/ 
z.  Come,  sing  with  tis 


1^. 


jov-oussongOf  the     bu  -  sy  bar  -  vest     time;...  When  the    fields  are  bright  mth 
a.    The    wav-ing grain  is      full  and  ripe  On  this  bright  and  sun  -  ny      morn,...  And  the    rea-pers'didcsonnds 


The 


vil-lage  swains  and   nid-dy  maidsWith  their  will-ing  help  have    come. . . .  And  with  cheer  -  y  shout  their 


Key  a.  Cheetfully.  mf 

xst  Trebles,     r  :8,   |n  :-  :n  In  :- 

2ndTREBLEs.  J  :8i    Si:-:8|i8i:- 

Bass.        I  :8|  |d| :~  :d|d  :- 


n|8  :-:f  In  :r  :d 
d  r  :-:tiid  :ti  :d 
d  ti  :-:8tidi  :ri  :n} 


r  :-:l  |8  :-:f 
li:-:d  |ti:-  :t| 
fi:-:f,|8,:-:i, 


n  :- 
d:- 
d:- 


E.  t. 

-|-rn:n  »8  :-:d'  |8  :-  :f 

-  l-:8,:s,  '4  :-:d  id  :-  :ti 

-  |-:d:d  Sn  :-;n  \vi  \-  :r 


gol  -  den  h'ght,  And  the 
and  qwck,  As  they 


sharp 

mirth     ring  out 


At    the 


com  IS  m  Its 
shear  the  rust  -  ling 
glad  -  some  bar  -  vest 


prime, 
com, 
home, 


And 

As 

At 


the 

they 

the 


com       is      in         its 

shear     the   rust  -  ling 

glad  -  some  har  -  vest 

0t- 


prime, 
com..., 
home.. 


{ 


n 
d 
d 


-  :f 

-  :r 

-  :d 


Is 
In 
Id 


:f 
:r 

:t, 


:n 
:d 
:d 


r  :-  :n  |f  •.-  :« 
r  :-  :de|r  :-  :d 
f  :-  :n  ir  :-  :n 


-  |d^  :1 
r»|r  :-  :r 

-  lfe :-  rfe 


8 

n 

8 


:-  :d' 
:-  :n 
:-  :8 


It  :-  :r 
|r  :-  :f 
I8i  :-  :8, 


|d' :-  :-  I- 
n  :-  :-  |- 
d  :-  :-  |- 


Of         all       the   love-  ly 
While      foil  -  'wing  near   the 
And     when     the    last   load 


scenes   of    earth  The       var  -  ied  sea  -  sons 

wa  -  vy  swathes  In     sheaves  the  lab  -  'rers 

crowns  the  stack   To       har  -  vest  feast  they 


show,...  Oh,  the 
bind,...  And  the 
go, And    they 


1 l^TTJ.— ^ 

V    I 

har  -  vest  fields,  the 
youth  -  ful  hands  en  - 
do    their  best   with 


^- '4. — I 


i 


f.  K,p 

*'8    Ir  :-  :n  if  :-  :n 

*ti    ti  :-  :d  |r  :-  :de 

*8|  l8»  :-  :8,  |si  :-  isj 


f  :-  in   |r  ;n  :f 
r  :-  :d   It  :d  :r 


8i  J—  Jfli    18|  I~  !8j 


n  :-  :8   |£  :-  :n 
d  :-  :ta,|l, :-  :de 
d| :-  :deilri :-  :li 


f  :-  :-  (r  :-  :r 

r  :-  :d  |ti :-  :t, 


r,  :- 


-  |8| ;-  :8i 


P 
n  :-  :d  |8i;-  :n 

d  :-  :n,  jni :-  :4 

di :-  :d|  |d  :-  :d 


1/    •    ^    • 1 jr-i 9 

liar  -  vest  fields  Are  the      fair  -  est  that     we 
twine  the  bands  That  a  -  round  each  sheaf  they 
heart  -  y    zest.  With  their     fa   -   oes    all       a     - 


know,, 
wind.., 
glow... 


The       har  -  vest  fields.  The     har  -  vest  fields.  Oh,  the 


{ 


8 

•— 

:n 

Id 

:r 

:n 

d 

:- 

:d 

id 

:t, 

:d 

ni 

:- 

:d, 

mi 

:r, 

:d, 

f 

d 

1. 


-  :n  If  :-  :8 

-  :d  id   :-  :d 

-  :8i  |f,  :-  :n, 


/ 

1   :- 

■  :-  1-  :-  :1 

s 

:-  :f  In 

•        • 

d  :- 

•  :-  1-  :-  :f 

n 

:-  :r  |d 

•'  K 

f.  :- 

:    :    1 

:    :f 

n  :-   : 

I     :r    :n 
I     :8|  :d 

id  :ti   :d 


_  >   -^',  ^-. — ^-J    >,  -J — v-j — iV-rTl    ■    N-i    1^::^— fi 

; i^ ^ '  ^  ^     jv  :_  — 3: — ' i —  * — ^1    •"1* — **■ — !*» — — i- — '"^- — 


T*  T 

fields !...     .»S   .f^ 


:■& 


{ 


f  :-:Hl:-:- 
d  :-:-id:-  :- 

lii'-:-lfi:-  :- 


r  :-:-|8  :- 


ti:-:-|Si:- 


8i:":-|8,:- 


-{ 


5f 


-1 — 


:zt 


X 


^m 


d:-:-|- 

n,:-:-|- 
d  :-:-|- 
d,:-:-|- 


-  \d 


I 


:}:M«:   :-l/ 


s  :'\d\f\-:m  r;m:/|M-;r 

/i:m,;r|lj>,;--  :-{ 


m;-  :-  \r  \-\d 


d  :-:-|- 
m,:-:-|- 

dy  :-:-!- 


-) 
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question  in  every  subject  Early  orders  should  be 
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(yin 


I  reply  to  nnmeronB  inquiries,  the  Editor  begs  to  state  that  a  Series  of  Papers  of  special  interest 
to  Schoolmistresses  will  shortly  appear  in  this  joumaL    The  first  will  be  entitled  <How  I  Teach 


Needlework.' 


The  Right  Hon.  A.  J.  Mundella,  M.P.,  and 
Pupil  Teachers — The  Right  Hon.  A.  J.  Mundella,  ' 
MP.,  presided  at  the  distribution  of  the  prizes  to  the 
pupil  teachers  of  the  Westminster  Teachers'  Associa- 
tion, on  the  27th  July.  Mr.  Mundella  was  accom- 
panied by  Mrs.  Mundella,  Mr.  Sydney  Buxton,  Mr. 
G.  Potter,  Mr.  J.  R  Langler,  B.A.,  and  others.  Mr. 
Mundella,  in  the  course  of  his  address,  said  the 
Department  with  which  he  had  the  honour  to  be 
connected  could  do  very  little  in  the  way  of  local 
assistance  to  pupil  teachers.  They  could  provide  a 
code,  give  grants,  and  conduct  examinations,  but  they 
could  not  supply  that  local  interest  which  took  care 
of  the  studies  and  the  religious  training  of  the  pupil 
teachers,  and  which  no  central  department  of  the 
Government  could  furnish.  With  regard  to  pupil 
teachers,  they  had  entered  upon  a  most  honourable 
and  dignified  profession,  at  a  time  much  more  favour- 
able for  teachers  than  the  times  which  had  passed. 
There  was  a  growing  appreciation  of  the  work  of  the 
teacher,  and  of  the  dignity  of  the  teacher's  office,  in 
the  minds  of  the  people  of  this  country.  In  conclusion 
the  right  hoa  gentleman  cautioned  the  pupil  teachers 
not  to  be  grant-earners  or  crammers,  but  to  follow  the 
example  of  those  who  were  above  the  consideration 
whether  they  earned  a  few  pounds  more  or  less,  and 
who  had,  in  their  classes,  attained  the  best  educational 
results.     Mrs.  Mundella  then  distributed  the  prizes. 

Southlands  College. — ^The  Rev.  G.  O.  Bate, 
Secretary  of  the  Wesleyan  Education  Committee,  has 
been  appointed  Principal  of  the  Southlands  CoUege, 
Battersea,  in  place  of  the  Rev.  G.  W.  Olver,  B.  A. 

The  Goffin  Case. — In  the  House  of  Commons,  on 
the  8th  August,  Lord  George  Hamilton,  in  a  long 
speech,  brought  forward  the  case  of  Mr.  Goffin,  head- 
txiaster  of  the  United  Westminster  School,  who  in  1879 


was  found  guilty  by  a  Select  Committee  of  a  systematic 
course  of  fraud,  falsehood,  and  subornation,  in  con- 
nection with  the  examination  of  the  Science  and  Art 
Department,  but  who  nevertheless  has  been  retained  in 
his  position  by  the  Governors.  He  spoke  as  to  the  ante- 
cedents of  Mr.  Goffin,  and  of  his  conduct  at  Exton  and 
Woking,  and  said  that,  had  the  forms  of  the  House  i>er- 
mitted  it,  he  would  have  moved  a  formal  vote  of  censure 
on  the  Board.  Mr.  Warton,  who  rose  after  Lord 
George  Hamilton,  said  that  Mr.  Goffin  was  a  man  of  pre- 
eminent ability  and  high  character,  and  contended  that, 
as  the  Department  and  the  school  had  parted  company, 
the  House  had  nothing  further  to  do  with  the  matter. 
Sir  S.  Waterlow  defended  the  course^pursued  by  the 
Governors,  who  thought  that  Mr.  Goffin  had  been 
addicted  to  over-cramming,  but  acquitted  him  entirely 
of  fraud  He  censured  the  manner  in  which  the 
inquiry  had  been  conducted,  and  challenged  the  De- 
partment to  prosecute  Mr.  Goffin.  Sir  J.  C.  Lawrence 
also  defended  the  Governors ;  but  Mr.  Errington,  as  a 
member  of  the  Committee,  agreed  with  Lord  George 
Hamilton.  After  some  remarks  from  Mr.  CDonnell, 
Mr.  Mundella  said  that  in  his  opinion  Mr.  Goffin  was 
guilty,  that  the  Governors  had  made  a  great  mistake 
in  allowing  him  to  continue  in  his  office,  and  that  the 
whole  affair  was  a  scandal  The  House  then  went  into 
Committee  of  Supply. 

Trades  Guild  of  LEARNiNa — ^A  meeting  of  the 
supporters  of  the  Trades  Guild  of  Learning  was  held 
on  the  8th  August,  in  the  Hall  of  the  Society  of  Arts, 
the  Earl  of  Rosebery  presiding.  His  Lordship  in 
opening  the  proceedings  said  they  all  knew  that  there 
were  great  technical  schools  coming,  the  foundation* 
stone  of  which  had  been  laid  the  other  day  in  London, 
and  the  same  class  of  school  abounded  in  France* 
Germany,  and  Switzerland,  which  did  an  immense  deal 
of  good  to  the  workmen  of  those  countries,  and  an 
immense  deal  of  harm  to  the  workmen  of  this;,  by  the 
competition  of  the  former.    The  great  object  of  such 
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a  Guild  as  theirs  was  not  so  much  to  give  practical  or 
manual  instruction  in  the  different  handicrafts,  as  to 
teach  the  spirit  and  history  of  them.  Such  a  society 
as  this  ought  to  have  its  work  inspired  by  working  men, 
and,  unless  they  could  obtain  the  hearty  co-operation 
and  support  of  the  latter,  he  for  one  would  be  no 
party  to  the  continuance  of  the  association.  Mr. 
Thomas  Burt,  M.P.,  then  moved,  *That  this  meeting 
approves  and  pledges  itself  to  support  the  objects 
proposed  by  the  Trades  Guild  of  Learning;  viz.,  (i) 
To  provide  lectures  on  the  history  and  principles  of 
various  industries,  with  a  view  to  encourage  the  desire 
for  improved  technical  education ;  and  (2)  to  continue 
the  general  education  which  the  Guild  has  carried  on 
for  some  time  by  means  of  lectures  and  classes.'  Mr. 
G.  A.  Sala  seconded  the  motion,  which  was  carried 
unanimously.  Mr.  H.  Pratt  moved,  and  Mr.  Phillips 
seconded,  the  following  resolution,  which  was  agreed 
to : — *  That  the  trade  societies  should  be  urged  to  co- 
operate as  far  as  possible  in  organizing  the  proposed 
lectures  and  classes,  and  that  the  council  should 
specially  invite  the  support  of  the  large  employers  of 
skilled  labour  in  London.' 

Liverpool  University  College — The  scheme 
for  establishing  a  University  College  at  Liverpool  is 
advancing.  A  petition,  which  has  been  signed  by 
Lord  Derby,  Mr.  Rathbone,  M.P.,  Mr.  Robert  Glad- 
stone, and  Sir  J.  A.  Picton,  and  which  prays  for  the 
grant  of  a  charter  of  incorporation,  having  been 
presented  to  the  Privy  Council,  a  charter  has  been 
granted  in  accordance  with  the  suggested  draft ;  and 
the  council  have  already  purchased  a  site  for  the 
necessary  buildings. 

The  National  Thrift  Society  and  Mr.  Mun- 
DELLA. — An  important  deputation  from  the  National 
Thrift  Society  had  an  interview  with  Mr.  Mundella  at 
the  Education  Department  on  July  21st.      The  de- 
putation consisted  of  Mr.  Robert  Freeman,  Vice-Chair- 
man of   the  London  School  Board,  Colonel  Jasper 
Willett,  Mr.  William  Botley,  M.S. A,   Dr.  J.  Fosse- 
Harding,  F.R.C.S.,  Major-General  Batten,  Mr.  Hugh 
Owen,  Rev.  J.  Russell,  M.A.,  Major  de  Winton,  Messrs. 
Alfred  Knight,   William  Shaw,  F.    P.    Doremus,  K 
Granville  Eliot,  and  Mr.  T.  Bowden  Green  (Secretary 
of  the  National  Thrift  Society).      Letters  regretting 
their  inability  to  attend  the  deputation    had  been 
received  from  Viscount  Lymington,  M.P.,  Mr.  Samuel 
Morley,  M.P.,  the  Hon.  and  Rev.  E.  Carr  Glyn,  M.A., 
Mr.  James  Ranken,  M.P.,  and  Dr.  N.  H.  Stevens, 
CC     The  deputation  was  introduced  by  Mr.  Robert 
Freeman,  who  stated  that  the  gentlemen  present  and 
others  connected  with  the  National  Thrift  Society  had 
given  a  great  deal  of  time  and  attention  to  the  subject 
of  Thrift  being  taught  to  the  children  at  elementary 
schools;  they  had  therefore  come  to  offer  the  co- 
operation of  the  Society  in  practically  carrying  out  the 
principles  of  Thrift  which  the  Education  Department 
was  desirous  of  inculcating. — Mr.  Mundella,   in  the 
course  of  his  reply,  said  he  could  only  express  his 
gratitude  for  such  *  a  very  opportune  and  very  encour- 
aging '  visit     The  National  Thrift  Society  could  help 
immensely  in  various  ways,  both  through  their  own 
agencies  and  the  agency  of  the  London  School  Board. 
Mr.    Freeman,  as  the  Vice-Chairman  of  the  Board, 
could  induce  that  body  to  take  up  the  matter,  and  to 
decide  that  every  school  and  every  branch  of  each 
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school  should  have  in  connection  with  it  a  penny 
bank  established  by  the  National  Thrift  Society. 
Having  assured  those  present  that  the  Department 
were  fully  prepared  to  render  the  Society  every  possible 
assistance  in  the  matter,  the  deputation  thanked  Mr. 
Mundella  and  withdrew. 


(SfOStfif!. 


It  is  with  pleasure  that  we  draw  the  attention  of  our 
readers  to  Mr.  Mundella's  speech,  on  August  8th, 
1 88 1,  in  the  House  of  Commons,  and  to  the  'Pro- 
posals for  a  New  Code,*  both  of  which  appear  in 
another  part  of  our  issue. 


We  venture  to  think  that,  on  the  whole,  they  will 
prove  highly  gratifying  to  the  profession,  as  many  of 
the  worst  features  of  the  old  rkgitnt  have  disappeared. 


*  « 


Perhaps  the  two  greatest  boons  promised  are  the 
abolition  of  (i)  the  individual  payment  for  the  indi- 
vidual pass,  and  (2)  the  endorsement  of  a  teacher's 
certificate  when  of  the  first  class. 


*  « 


Clause  41  is  a  concession  which  all  felt  must  come 
sooner  or  later.  It  provides  that  *  no  certificate  shall 
be  cancelled,  suspended,  or  reduced  until  the  Depart- 
ment has  informed  the  teacher  of  the  charges  against 
him,  and  has  given  him  an  opportunity  of  explanation^ 


That  such  fair  and  equitable  dealing  should  not 
h  ave  been  the  rule  hitherto  seems  monstrous. 


^  Not  more  than  three  pupil  teachers  will  be  allowed 
in  any  school  or  department,  whatever  number  of 
certificated  teachers  may  be  employed.'  This  is  meant, 
doubtless,  to  remedy  in  a  slight  degree  the  glut  in  the 
educational  market 


«  « 


f  Many  eyes  will  be  opened  wide  upon  reading  that 
portion  of  Mr.  Mundella's  speech  which  states,  '  there 
will  be  some  76,000  school  teachers  without  hope  of 
employment  when  they  have  finished  their  appren- 
ticeship.' 


«  « 


On  the  foce  of  these  figures,  it  is  hard  for  us  to 
understand  why,  when  one  side- door  to  the  profession 
is  shut,  another  should  be  opened  to  incompetent  men 
and  women  simply  because  they  hold  a  university 
degree  which  may,  or  may  not,  be  worth  the  having. 


We  write  incam^tent  advisedly.  The  mere  posses- 
sion of  a  degree  is  no  adequate  qualification  for  the 
office  of  a  teacher.  Nor  is  the  year's  practice  in  an 
elementary  school,  which  it  is  proposed  these  persons 
shall  have. 
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There  is  a  science  and  art  of  teaching,  and  it 
would  afford  us. pleasure,  as  it  would  nearly  every 
teacher  in  the  countr)',  to  learn  that  no  one  would  be 
permitted  to  practise  the  art  who  had  not  had  the 
discipline  of  an  apprenticeship  and  the  training  of  a 
normal  college. 


•  * 


WTiat  struck  us  most  forcibly  upon  reading  the 
*  speech '  and  *  Proposals '  was,  the  number  of  conces- 
sions made  through  the  direct  influence  of  the 
National  Union  of  Elementary  Teachers.  And  yet 
there  are  people  who  say  that  the  National  Union  of 
Elementary  Teachers  is  a  failure.  We  hope  these 
good  people,  who  will  benefit  by  the  coming  changes, 
^vill  see  their  error  and  join  one  of  the  local  associa- 
tions without  delay.  Any  information  may  be  had 
gratuitously  from  the  courteous  and  indefatigable 
Secretary  of  the  Union,  Mr.  T.  E.  Heller,  7,  Adam 
Street,  Adelphi,  W.C.  WTiilst  congratulating  the 
Union  upon  what  it  has  done,  we  are  no  less  smcere 
in  doing  honour  to  Mr.  Mundella  for  the  noble  effort 
he  has  made  to  place  the  education  of  our  country  on 
a  sound  basis. 


*  « 


The  Rev.  D.  Waller  has  been  appointed  secretary 
of  the  Wesleyan  Education  Committee  in  place  of  the 
Rev.  G.  O.  Bate,  who  goes  to  Southlands  as  the  new 
principal  of  that  college. 


«  « 


Many  of  our  readers  will  regret  to  hear  that  by  the 
time  they  receive  their  Practical  Teachers  the  Royal 
Polytechnic  Institution  will  be  a  thing  of  the  past 
This  once  ]x>pular  home  of  pleasant  scientific 
instruction  has  collapsed. 


« 
«  « 


Dean  Stanley,  whose  death,  in  the  end  of  July,  filled 
a  whole  nation  with  grief,  will  ever  be  remembered  as 
an  accomplished  scholar  and  a  liberal-minded  Church- 
man. He  was  certainly  the  best  Dean  which  the  old 
Abbey  has  known. 


*  « 


The  last  literary  work  on  which  he  wj^s  engaged,  was 
a  short  critical  article  on  Robertson  of  Brighton,  which 
will  shortly  appear  in  the  pages  of  Scribna^s  Monthly. 


••♦ 


Mr.  Elliot  Stock  will  issue  a  magazine  entitled  the 
Bibliografhzr  in  the  autumn ;  it  is  to  be  uniform  in  size 
and  style  with  the  Antiquary^  and  will  be  devoted  ex- 
clusively to  book-lore. 


*  « 


Mr.  Matthew  Arnold  has  done  a  good  work  in 
making  his  Selections  from  Byron.  The  few  words  of 
introduction  to  the  chosen  poems  are  well  and  wisely 
written,  and  in  conjunction  with  the  text  which  they 
preface,  form  a  fine  monument  to  one  whose  poetry 
has  not  yet  been  properly  appreciated  Mr.  Arnold 
thinks  that  Wordsworth  and  Byron  will  remain  the 
great  literary  heroes  of  the  nineteenth  century. 


A  copy  of  Three  Ways  of  Spending  Sunday^  by 
Timothy  Sparkes^  which  is  one  of  the  earliest  and 
rarest  of  Dickens*  writings,  has  been  sold  in  Man- 
chester for  £6  15s. 


Messrs.  Bickers  are  re-issuing  in  monthly  parts, 
Mrs.  Cowden  Clarke's  admirable  Concordance  toShaks- 
pere. 


Apropos  of  Shakspere,  we  may  state  that  Messrs. 
G.  Routledge  and  Son  are  now  issuing  an  tditian 
de  luxe  of  the  works  of  our  national  poet,  which  wiH 
probably  prove  the  most  beautiful  ever  printed.  It 
will  consist  of  fifteen  volumes,  in  imperial  8vo,  and 
one  thousand  copies  only  will  be  printed  Eight 
hundred  illustrations  by  Sir  John  Gilbert,  KA.,  will 
be  printed  on  real  China  paper,  and  mounted  in  the 
text     Messrs.  Clay,  Sons,  and  Taylor  are  the  printers. 


•  * 


Messrs.  C  Kegan  Paul  and  Ca  will  issue  in  the 
early  autumn  a  work  which  will  prove  of  much  interest 
to  scholars  and  men  of  letters.  We  refer  to  the 
Liturgical  Poetry  of  Adam  de  St.  Victor^  translated 
from  the  Latin  by  the  Rev.  D.  S^  Wrangham,  M.A, 
Vicar  of  Darrington,  Yorkshire.  St  Victor's  poetry 
has  long  been  celebrated  as  possessing  much  beauty, 
and  many  of  his  best  hymns  have  been  rendered  into 
English  by  Archbishop  Trench.  Mr.  Wrangham's 
translation  will  be  issued,  side  by  side  with  the  original 
Latin,  in  three  crown  octavo  volumes. 


We  are  very  much  pleased  to  see  that  Mr.  Mundella 
has  announced  that  attention  will  be  paid  in  the  forth- 
coming code  to  good  literature,  and  that  Shakspere 
and  Milton  will  be  read  in  the  upper  standards.  This 
is  as  it  should  be. 

Messrs.  G.  Philip  and  Son  have  just  issued  a  new 
edition  of  Professor  Hughes's  Class  Book  of  Modem 
Geography.  The  work  has  been  revised  and  con- 
siderably extended  A  full  notice  of  it  appears  in 
another  column. 

«  « 

We  are  also  glad  to  hear  that  the  'North  of  England 
School  Furnishing  Co.'  will  shortly  issue,  for  1881, 
their  useful  pamphlet,  entitled.  What  Her  Majestfs 
Inspectors  say.  The  original  arrangement  of  the  text 
renders  it  of  especial  value  to  elementary  teachers. 

*  « 
Mr.  Justin  M'Carth/s  History  of  Our  Own   Tinus^ 
which    has  proved  so  successful  a  work,   has  been 
translated  into  French  by  M.  Leopold  Goirond. 

Dr.  Hill  Burton,  Historiographer-Royal  for  Scotland, 
and  one  of  Her  Majesty's  Commissioners  for  Prisons, 
died  at  Edinburgh  on  August  loth.  Dr.  Burton,  who 
was  in  his  seventy-second  year,  will  be  chiefly  remem- 
bered for  his  well-written  History  of  Scotland^  which  is 
undoubtedly  the  standard  work  on  the  subject.  He 
was  also  the  author  of  several  well-known  books,  and 
contributed  to  the  Westminster,  Edinburgh^  and  North 
British  Reviews. 

It  is  rumoured  that  Mr.  Matthew  Arnold  will  probaby 
retire  from  his  present  post  as  H.M.I.,  after  completing 
his  next  report ;  and  will  then  devote  himself  abso- 
lutely to  literature  and  politics. 
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Messrs.  Smith,  Elder,  and  Co.  will  shortly  publish  a 
birthday-book,  the  designs  for  which  have  been  executed 
by  H.R.H.  the  Princess  Beatrice.  We  hear  that  the 
work  will  be  exceptionally  beautiful.  English  printers 
are  grumbling  because  the  much-coveted  work  is  being 
done  abroad. 

«  « 

We  hear  that  the  third  volume  of  Dr.  Geikie's  Hours 
with  the  Bible  is  in  the  press,  and  will  be  published 
very  shortly.  It  embraces  the  Bible  History  from 
Samson  to  Solomon,  and  has  sixteen  illustrations. 
Messrs.  Partridge  and  Co.  are  the  publishers. 

It  is  said— on  German  authority — that  the  book 
which  has  obtained  the  greatest  number  of  readers  in 
recent  times  is  Notre  Dame  de  Lourdres^  by  M. 
Lassere.  This  work  has  npw  reached  its  isoth 
editioa 

The  international  Geographical  Congress,  which  is 
to  be  held  at  Venice,  in  September,  will  be  attended 
by  Lord  Aberdare,  President  of  the  Royal  Geographical 
Society,  Sir  Henry  Layard,  and  Mr.  John  Ball,  who 
will  go  as  the  official  representatives  of  England 


Murby's   Imperial  Grammar  and  Analysis. 

London :  T.  Murby,  Bouverie  Street,  Fleet  Street 

This  Grammar  is  a  great  improvement  on  the  mass  of 
school  grammars.  It  is  clear,  well-arranged,  and  to  a 
conside:able  extent  explanatory.  Another  almost  pecu- 
liar feature  is  that  it  is  progressive,  beginning  with  a  first 
course,  or  simple  explanat'on  of  the  Parts  of  Speech,  to 
a  second,  in  which  these  are  trated  of  more  m  detail. 
Next  follows  a  course  of  Syntax,  with  clear  directions  for 
Parsing.  A  course  of  Grammatical  Analysis,  or  comple- 
tion of  Syntax,  follows  in  a  variety  of  useful  explanations, 
given  to  aid  the  young  student.  A  very  serviceable 
chapter  on  Composition  ends  this  useful  little  book. 

With  some  of  the  definitions  we  should  disagree,  and 
also  with  the  introduction  of  some  new  terms  involving 
no  apparent  improvement  on  the  old  ones.    This  is  com- 
mon with  many  writers  of  grammar  books.    The  chapter 
on  Composition  could  be  judiciously  enlarged,  together 
with  the  Hints  on  Style,  which  are  so  good  that  we 
wish  there  were  more  of  them.  We  do  not  li  ie  the  omis- 
sion of  the  term  adjective  pronoun^  and  the  absorption 
of  these  by  the  personal  and  interro^atives.    The  ad- 
jective pronoun  m  the  sentence, '  This  is  my  book,'  is 
different  and  distinct  from   the   personal   possessive, 
*  This  book  is  mine^  The  including  of  the  *  Article '  under 
the  '  adjective '  is  also  open  to  objection,  though  advo- 
cated by  many.    In  a  booky  or  an  apple^  the  terms  a  and 
an  fajX  to  carry  out  the  idea  of  an  adjective  by  giving  any 
idea  of  the  quality  of  the  noun.    The  hints  for  Letter- 
writing  are  remarkably  good,  and  might  be  extended  to 
include  forms  of  address  to  titled  and  other  important 
personages. 

Historical  Reader.  Standard  IV.  Great  Brents 
in  English  History.  By  E.  Berkley.  Lon- 
don :  T.  Laurie,  Stationers'  Hall  Court 

The  first  chapters  of  this  book,  treating  of  the  Britons, 
Romans,  and  Saxons,  led  us  to  expect  a  series  of  sketches 
in  chronological  order.    But  at  the  death  of  Henry  III. 


we  jump  to  the  reign  of  Edward  IV.  and  the  murd^  of 
the  princes  in  the  Tower.  Next  follows  an  accouat  of 
the  Gunpowder  Plot  and  the  Great  Fire  of  London. 
After  this  we  are  taken  back  to  the  Feudal  System,  the 
times  of  Edward  I.  and  Edward  III.,  the  French  Wars, 
and  so  on  down  to  the  Wars  of  the  Roses.  Next  comes 
a  sketch  of  the  Battle  of  Waterloo,  after  which  we  are 
taken  back  to  the  Reformation,  the  Tudor  Kings,  and 
thence  to  the  Stuarts.  Now  why  these  sketches  cotdd  not 
be  chronologically  arranged,  we  see  nothing  in  the  book 
to  justify.  A  few  remarkable  sketches  from  Macaulay  or 
other  brilliant  writers  might  be  expected  to  occupy  places 
in  general  read'ng-books  without  regard  to  chronology, 
but  a  series  of  sketches  by  one  writer  which  dodges 
needlessly  backward  and  forward  is  perplexing  and  un- 
satisfactory. Altogether  these  sketches  are  generally 
well  written,  and  in  a  style  very  suitable  for  the  upper 
classes  in  schools.  The  account  of  the  defeat  of  the 
Spanish  Armada  is  a  plain  and  spirited  narrative  of  this 
signal  event  in  England's  history.  The  bad  influence  of 
Charles  II.  over  English  morals  is  also  well  described. 
An  extensive  list  of  questions  occupies  the  last  twenty- 
four  pages  in  the  book. 

Marshall's  Descriptive  Geography  Readers. 
Book  II.  The  British  Isles.  London :  John 
Marshall  and  Co.,  42,  Paternoster  Row. 

We  suppose  the  words  Geography  and  History  must 
be  allowed  to  bs  used  adjectively,  and  with  this  pre- 
liminary objection  we  have  much  pleasure  in  drawing 
attention  to  the  beautifully  printed,  more  beautiftiUy 
illustrated,  and  altogether  useful  and  attractive  book  of 
Mr.  Marshall's.  Many  of  the  illustrations  are  gems  of 
wood-engraving,  as  A  Kentish  Lane,  p.  131  ;  A  Rustic 
Bridge,  p.  125  ;  Hop  Gathering,  p.  75  ;  On  the  Tyne,  p. 
57,  and  many  others.    All  are,  m  fact,  excellent. 

The  first  chapter  opens  with  a  picturesque  description 
of  a  British  village  some  2,000  years  a^o,  and  is  followed 
by  a  short  sketch  of  the  advent  and  aeparture  of  the 
Romans,  a  short  glance  at  the  coast  of  England,  a  brief 
account  of  the  principal  river  basins,  and  next  of  the  most 
prominent  features  of  our  manufactures,  agpriculture,  and 
commerce.  A  few  of  the  leading  railways  are  next  suc- 
cinctly describ?d,  together  with  the  most  striking  features 
of  a  few  English  counties.  Wales  and  Scotland  are  next 
briefly  sketched,  and  the  book  ends  with  a  short  account 
of  Ireland.  A  prevalent  tone  of  the  book  is  plain,  yet  not 
unattractive  description,  apr.rt  from  fine  writing  or  poeti- 
cal allusions,  which  in  a  book  on  this  subject  for  young 
readers  would  be  out  of  plac: 


Henry's  First  History  of  England.  Laurie's 
Kensington  Series.  Standards  11.  and  III. 
London :  T.  Laurie,  Stationers'  Hall  Court 

Mr.  Laurie  tells  us  in  his  introduction  that  the  Ancient 
Britons  '  at  first  lived  in  caves ;  but  afterwards  they  made 
huts  of  basket-work  for  themselves,  of  a  round  form, 
somewhat  like  bee-hives.'  Notwithstanding  the  re- 
searches of  modem  scholars.  Pike,  Nicholas,  and  oUiers, 
we  scarcely  open  a  book  en  elementary  history  that  does 
not  contain  the  usual  nonsense  about  Uie  Britons  being  a 
mere  horde  of  savages,  etc.,  etc.  Here  we  find  them  re- 
legated to  the  cave-dwellers.  A  glance  in  one  of  the 
rooms  of  the  British  Museum  will  show  the  exquisite 
specimens  of  gold  and  other  omamen's  used  by  these 
so-called  '  savages,'  who  also  had  well-constructed  war- 
chariots,  and  a  priesthood  so  renowned  for  learning  as  to 
cause  Britain  to  be  resorted  to  as  a  seminary  to  the  students 
from  Gaul.  We  need  pursue  this  matter  no  further,  and 
are  sorry  to  admit  that  Mr.  Laurie  herein  has  a  numerous 
company  of  writers  who  agree  with  him.  After  taking 
leave  of  the  Britons,  Mr.  Laurie  gives  us  some  well- 
written  sketches  of  the  leading  features  of  the  Saxons, 
Daces,  and  so  on  to  the  Norman  Conquest.  Hence  we 
are  taken  by  chapters  remarkably  adapted  for  juvenile 
reading  a'ong  the  leading  lines  of  English  history,  in 
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which  the  most  salient  features  are  simply  and  clearly 
described.  Now  and  then  the  generally  easy  (low  of  the 
narrative  is  broken  by  short,  jerky  sentences,  as  the 
following : — 

'  Simon  de  Montfort  was  killed  soon  after  in  a  battle. 

'The  king  died  in  1272. 

'  Yon  see  that  the  only  rood  done  daring  his  re'gn  was  not 
done  by  him»  but  very  mucn  against  his  wish. 

'  Henry  III.  had  four  children — ^two  sons  and  two  daughters. 

'A  remarkable  man,  called  Ro^er  Bacon,  who  invented  a 
number  of  useful  things,  lived  in  this  reign.' 

The  characters  of  the  kings  and  others  are  given  with 
fairness,  are  not  unduly  obtruded,  and  the  style  altogether 
is  well  adapted  for  juvenile  readers.  The  first  book,  for 
Standard  11.,  carries  us  down  to  the  death  of  Richard  III. 
at  Bosworth.  After  which  the  subject  is  taken  up  for 
Standard  III.  to  the  present  time. 

Third  Geographical  Reader,  for  Standard  IV. 
Part  II.  Scotland,  Ireland,  the  Colonies 
and  Dependencies.  London :  W.  Isbister, 
I^udgate  Hill. 

This  book  forms  the  second  part  of  the  two  devoted  to 
the  British  Empire,  the  preceding  one  taking  up  England 
and  Wales  for  Standard  III.  Lilce  the  rest  of  the  series, 
the  volume  before  us  is  a  model  in  the  way  of  printing  and 
illustration.  The  maps,  too,  are  good.  The  text  combines 
a  systematic  description  of  their  countries  mentioned,  to- 
gether with  their  principal  historical  associations,  and  is 
written  in  clear  and  lucid  stvle.  Portions  to  be  committed 
to  memory  are  placed  at  the  end  of  each  chapter.  The 
explanation  of  geographical  terms  and  names  receives 
very  properly  due  attention.  After  some  judicious  remarks 
on  the  nature  of  colonies,  the  author  thus  clearly  distin- 
guishes his  dependencies  or  possessions  from  colonies  in 
general :  '  There  are  also  many  islands  and  countries  in 
foreign  lands  which  are  held  by  our  Government  and 
peopled  to  some  extent  by  English  men  and  women,  but 
which  are  not,  strictly  speaking,  *'  colonies  '*  because  they 
are  not  tilled  or  cultivated  by  our  countrymen.  These 
places  are  styled  *'  British  possessions,"  because  they  are 
•*  possessed  "  by  the  British.'  Such  explanatory  remarks, 
though  most  needful,  occupy  little  space  in  ordinary 
geographies.  Eoually  worthy  of  attention  is  the  remark- 
able fact  that  '  there  does  not  exist  any  where  in  the 
world  a  town  or  district  of  English-speaking  people  under 
an  alien  power.  The  same  cannot  be  said  of  any  other 
race.'  Much  more  might  be  quoted  equally  satisfactoiy 
from  this  capital  little  book— not  so  little,  by  the  way,  as  it 
consists  of  neariy  300  pages.  In  describing  India  the 
following  judicious  remarks  do  much  to  account  for  our 
success  m  the  country  :— *  The  manufactures  of  India 
were  formerly  domestic  industries,  conducted  by  special 
castes,  each  member  of  which  worked  at  his  o^ioi  loom 
and  in  his  own  village.  One  of  the  results  of  British 
rule  is  the  growth  of  mercantile  towns.  Our  rule  derives 
its  origin  from  our  commerce  :  from  the  first  our  efforts 
were  directed  towards  creating  centres  from  which  to  ex- 

?ort  and  import  goods.  The  Portuguese,  the  Dutch,  the 
)anes,  and  the  French  had  all  failed  in  this  respect ;  but 
we  succeeded,  and  the  two  great  capitals  of  commerce, 
Calcutta  and  Bombay,  were  made  great  under  British 
control.'  With  such  explanations,  geography  will  not 
only  be  learned,  but  understood. 

Philips'  Introductory  Atlas.  24  Maps,  with 
Consulting  Index. 

Philips'  Atlas   of  Physical  Geography.  New 

and  Cheaper  Edition. 

Philips'  Student's  Atlas.  48  Maps,  with  Index. 
Philips'  Select  Atlas.    36  Maps. 


Philips'  Comprehensive  Atlas.  42  Modem 
Maps,  and  18  Ancient  Maps,  with  Index.  Lon- 
don :  G.  Philip  &  Son,  Fleet  Street 

When  we  state  that  the  above  five  atlases  form  a  por- 
tion of  a  list  of  thirty-two,  coomiendng  with  a  three- 
penny one,  containing  sixteen  maps,  and  including  the 
excellent  guinea  '  Historical  Atlas,  and  the  scarcely  less 
valuable  *  Training  College  Atlas,'  we  indicate  the  spirit 
with  which  Messrs.  Philips  have  taken  up  this  branch  of 
educational  publications.  A  cursory  examination  at  any 
one  of  the  series  will  satisfy  any  one  of  the  excellent 
manner  in  which  they  are  got  up.  They  are  clear,  beau- 
tifully engraved,  and  carefully  coloured.  The  names  are 
introduced  with  great  judgment,  and,  while  fairly 
adequate  to  the  countries  represented,  are  free  from  the 
common  fault  of  overcrowding.  A  copious  index  accom- 
panies each  of  the  larger  atlases,  with  the  latitude  and 
longitude  of  each  place  mentioned.  In  the  'Introductory 
Atlas,'  we  should  have  preferred  the  substitution  of  a  map 
of  Turkey  in  lieu  of  rrussia,  which  latter  is  contained 
in  that  of  the  German  Empire.  The  books  are  also 
strongly  bound — no  slight  advantage  in  regard  to  an 
atlas — and  as  stronglv  fixed  in  strong  cartridge  backing. 
Another  important  desideratum  is  that  of  price  ;  and 
when  we  have  in  Messrs.  Philips'  series  beautifully  exe- 
cuted maps  at  a  penny  each,  the  slight  additional  cost  in 
regard  to  each  book  being  involved  in  the  binding  and 
copious  index,  we  have  said  enough  to  show  that  these 
books  are  cheap  as  well  as  good.  The  two  series  of  out- 
line maps — No.  31  on  the  list — are  also  most  useful,  and 
supply  a  widely  felt  want 

The  '  Atlas  of  Physical  Geography '  will  be  very  useful 
to  students  in  these  days,  when  so  much  attention  is  most 
properly  given  to  this  branch  of  the  science.  In  this 
book  we  have,  in  addition  to  the  mountain  and  river 
systems  of  the  earth,  a  very  fair  general  outline  of  the 
geological  structure  of  the  earth.  This,  of  course,  can 
can  be  but  general  and  approximate  in  regard  to  a  sub- 
ject requiring  very  much  in  minuteness  of  detaiL  The 
great  rock  formations  are  shown,  together  with  as  much 
of  other  leading  features  as  can  be  shown  on  a  Mercator 
map.  The  first  map  of  this  Physical  Atlas  is  remark- 
ably clear  and  useful.  In  addition  to  the  general  con- 
figuration of  the  land  and  water,  it  shows  the  position 
and  extent  of  the  low-lying  lands,  the  same  in  regard  to 
the  moderately  elevated  plains,  and  also  the  position  and 
general  features  of  the  highest  regions,  on  which  the 
great  mountain  ranges  are  drawn.  Some  very  pretty 
illustrations  of  Botanical  and  Zoological  Geography  are 
given,  to  show  the  eeneral  distribution  of  plants  and 
animals  as  msunly  depending  on  climatical  laws,  and 
consequently  on  elevation  as  well  as  latitude.  Another 
suggestive  map  shows  the  distribution  of  man,  and  the 
comparative  density  or  sparseness  of  the  populations  of 
the  earth,  together  with  the  prevalence  of  the  principal 
religions  of  the  human  race.  In  this  the  vast  districts 
manced  '  Heathen '  show  how  much  there  is  yet  to  be 
done  for  the  spread  of  Christianity  and  its  civilizing 
influences. 

Class  Book  of  Modem  Geography.  By  William 
Hughes,  F.ILG.S.  London  and  Liverpool :  G. 
Philip  and  Soa 
This  excellent  text-book  of  Geography  has  been  revised 
and  brought  down  to  the  present  vear  by  Mr.  J.  Francon 
Williams,  whose  work  has  been  done  most  satis&ctorily 
in  all  respects.  Thp  name  of  William  Hughes  is,  of  itself 
a  passport  to  the  accuracy  and  merits  of  any  book  on 
Geography,  and  there  is  no  reason  why  the  work  before 
us  should  not  tak^  the  place  among  the  first,  if  not  of 
itself  the  firsts  of  geographical  class-books.  In  addition 
to  unfiling  accuracy,  this  book  possesses  some  unusually 
meritorious  features.  Among  these  are  series  of  the  best 
geographical  questions  to  be  met  with.  These  are  adapted 
both  for  oral  and  written  tests,  and  both  these  methods 
should  be  extensively  pursued  in  every  geographical  les- 
son.   Next  we  may  notice  the  value  of  the  explanations 
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and  derivations  of  geographical  names.  These  are  in 
most  suitable  cases  traced  to  original  sources,  instead  of 
being  merely  copied  from  second-hand  or  questionable 
authorities.  In  referring  to  the  river  names  of  most 
European  countries  the  Celtic  origin  is  often  given,  and 
thus  we  are  led  to  the  Sanscrit,  the  oldest  form  of  Euro- 
pean speech,  from  whidi  most  of  our  river  names  especi- 
ally were  derived.  We  are  sorry  in  some  instances  that 
more  freouent  use  was  not  made  of  Celtic  or  Cymric  roots. 
In  regard  to  the  name  Cotswold^  we  are  told  that  the  word 
originated  '  probably  from  the  cots  for  sheep  and  woldJ 
Now  the  word  in  question  comes  from  the  Welsh  coed^  a 
wood,  to  which  was  afterwards  added  the  Teutonic  wold 
of  the  same  meaning.  This  example  of  the  duplication 
of  names  by  different  races  is  by  m^  means  uncommon, 
as  Harrow-on-the-Hill,  where  we  nkvte  Uie  elevated  defi- 
nition thrice  given.  We  wish  this  explanation  of  names 
had  also  been  carried  further  in  the  capital  book  before 
us,  especially  in  regard  to  the  names  of  our  English 
counties,  notwithstanding  that  some  disputes  would 
probably  hereon  arise.  We  should  also  like  to  see  the 
short  chapter  on  Mathematical  or  Astronomical  Geography 
enlarged  and  accompanied  by  more  explanatory  remarks. 
In  mentioning  the  depression  of  the  earth  at  the  poles,  for 
instance,  illustrations  even  as  familiar  as  the  whirling  of  a 
mop  coidd  be  given.  But  these  are  trifling  shortcomings 
in  comparison  with  the  general  excellence  of  the  book. 

As  examples  of  the  bringing  down  of  this  book  to  modem 
times,  we  have  a  general  summary  of  the  recent  events  in 
Afghanistan  down  to  June,  1881,  the  cession  of  Monte- 
negro to  Greece  last  November,  and  the  occupation  of 
Tunis  by  the  French. 

The  amount  of  information  contained  in  the  380  pages 
of  this  admirable  class-book  is  remarkable.  And  when 
we  state  that  this  is  not  given  in  a  bald  way,  but  with  a 
fair  amount  of  explanation  and  in  a  readable  style,  we 
say  nothing  more  than  the  book  merits,  but  which  few 
books  of  the  same  nature  and  design  possess. 

The  Code  Poetical  Reader.  Crown  Svo,  152 
pp.     London  :  Bums  and  Oates. 

This  book  has  been  produced  by  the  publishers  in 
capital  style.  The  printing,  paper,  and  binding  are  fault- 
less. To  Mr.  Jackson,  the  editor,  high  praise  is  due. 
Hjs  selections  are  admirable.  The  neatly  arranged  mar- 
ginal notes,  explanatory  of  the  text,  will  be  found  very 
helpfuL    We  gladly  recommend  the  book. 

Notabilia  of  English  History.  Crown  Svo,  64 
pp.  By  W.  Blanchard.  London :  Thomas 
Murby. 

The  preface  of  this  book  begins — '  The  grand  maxim 
of  learning  is  to  fix  the  mind  on  the  right  things.'  Upon 
looking  carefully  through  these  sixty-four  pages,  we  are 
bound  to  say  that  the  author  has  given  us  a  goodly  array 
of  'right  things '  to  store  away  in  the  memory.  Used  side 
by  side  with  an  ordinary  text-book,  Mr.  Blanchard's 
'  Notabilia '  will  prove  of  great  assistance  to  students 
preparing  for  historial  examination. 

The  Civil  Service  Coach.  Fcap.  Svo,  20S  pp. 
London :  Crosby,  Lockwood,  and  Co. 
The  title  of  this  volume  exactly  describes  its  aims. 
What  the  living  coach  does  for  his  pupil,  this  book  does 
in  a  great  measure  for  the  student  who  has  to  plod  his 
way  single-handed.  To  all  who  contemplate  entering 
the  civil  service,  and  to  teachers  who  coach  their  boys 
for  the  Civil  Service  Examinations,  it  will  be  invaluable. 


IS  of  the   Earth.    By  J.    R.    Blakiston. 

Fcap.    Svo,    320  pp.      London:   Griffith    and 

Farran. 

The    same   excellencies    which   marked   the  earlier 

volumes  in  this  series   are  apparent  in  the  book  now 

before  us.     It  will  form  an  aamirable  reader.    We  are, 

however,  sorry  to  find  that  Mr.  Blakiston  still  adheres  to 


his  conviction  that  it  is  better  a  reading  book — and  of  all 
others  a  geographical  one — should  be  sent  forth  without 
a  single  picture  to  enliven  its  pages.  In  spite  of  this, 
these  pleasant  glimpses  deserve  to  be  widely  read. 

Introductory  Geographical  Reader.  Fcap. 
Svo,  96  pp.  London  and  Edinburgh  :  W.  and 
R.  Chambers. 

This  serviceable  little  manual  merits  our  highest  praise. 
It  is  a  simple,  beautifully  illustrated,  and  altogether 
charming  introduction  to  the  study  of  geography,  and 
will  be  greatly  appreciated  by  all  who  use  it.  When  we 
state  that  the  Messrs.  Chambers  are  the  publishers,  our 
readers  will  know  what  to  expect  in  the  way  of '  get-up.' 

Harry  Hawkins'  H  Book.  London:  Griffith 
and  Farran. 
We  advise  all  our  young  friends  who  have  any  diffi- 
culty with  their  H's  to  invest  a  sixpence  in  this  clever 
little  brochure.  It  not  only  aflfords  first-rate  exercise  in 
the  use  of  the  much-abused  H,  but  if  read  aloud  to  a 
small  party,  will  yield  amusement.  We  question  if  the 
author  is  correct  in  aspirating  the  first  letter  in  herb. 
We  were  always  taught  that  it  was  silent. 

Morality.  Cr.  Svo,  15S  pp.  By  Dr.  Hime. 
London :  W.  Guest 

We  need  but  say  that  Dr.  Hime,  the  author  of  this 
book,  has  done  his  delicate  and  difficult  task  well.  The 
perusal  of  these  pages  cannot  fail  to  have  a  beneficial 
influence  on  those  for  whom  they  are  designed.  The 
Doctor  has  our  best  wishes  in  his  praiseworthy  effi>rts  to 
raise  the  moral  tone  of  our  youth. 


dcI)olar{;!)t|j  (Sfxamination,  I88l« 

Composition  and  Orammar. 


MALE     AND     FEMALE     CANDIDATES. 

Two  hours  and  a  half  allowed. 

(No  abbreviation  of  less  than  three  letters  to  be  used  in  parsing 

or  analysis.) 
Candidates  must  not  answer  more  than  one  question  in  each  ot 

the  Sections  IV.,  V.,  VI. 

Composition. 

Write  a  letter  descriptive  of— 

(i)  The  early  signs  of  spring ; 
or^  (2)  Some  museum  with  wluch  you  art  acquainted ; 
or^  (3)  Some  act  of  kindness  or  heroism  which  yon  may 

have  witnessed ; 
or^  (4)  Some  of  the  difficulties  of  a  young  teacher's 

life. 

Orammar. 

Section  I. 

Parse  fully  the  words  italicized  in  the  following  sentences 
(Syntax  is  an  essential  part  of  parsing) : — 
Yet  live  there  still,  who  can  remeiid>er  well 
Hmif  when  a  mountain-chief  his  bu^e  blew. 
Both  field  and  forest,  dingle,  cl^^  and  dale^ 
And  solitary  heath  the  signal  knew ; 
And  fast  the  faithful  clan  around  him  drew^ 
What  time  the  warning  note  was  keenly  vfound^ 
What  time  aloft  their  £'»</r/K/  banner  flew, 
While  damoroos  war-pipes  yelled  the  gathering  sound. 
And  while  the  Sieiy  Cross  glanced,  lifci  a  meteor,  romnd. 
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Section  II. 

Axialyze  the  followiiig  sentences,  making  a  table,  showing  in 
separate  colomns — 

(i)  The  nature  of  the  sentence. 

(2)  (If  dependent)  its  relation  to  the  principal  sentence. 

(3)  Subject. 

(4)  Its  enlargement  (if  any). 

(5)  Predicate. 

(6)  Its  extensions  (if  any). 

(7)  Object. 

(8)  Itsenlarj^ment  (if  any). 
How  to  deal  with  him  was  a  puzzling  question. 
While  the  lion  and  the  tiger  were  tearing  each  other,  the  | 

jackal  had  run  off  into  the  jungle  with  the  prey. 

Who  spills  the  foremost  foeman's  life, 

His  party  conquers  in  the  strife. 
If  I  suffer  causeless  wrong, 
Is  then  my  selfish  rage  so  strong, 
My  sense  of  public  weal  so  low, 
That  for  mere  vengeance  on  a  foe 
Those  cords  of  love  I  should  unbind 
Which  knit  my  country  and  my  kind  ? 

Section  III. 

Select  and  classify  the  pronouns,  conjunctions,  and  adverbs  in 
the  sentences  given  above. 

Section  IV. 

1.  Write  out  rules  for  the  spelling  of  those  classes  of  words 
which  include  receiving,  judgment,  diangeable,  so  fiu  as  relates 
to  thepart  of  the  word  printed  in  larger  tjrpe. 

2.  Explain  the  terms  reflexive,  indefinite,  and  show  in  what 
sense  they  are  applied  to  some  of  the  parts  of  speech. 

3.  Explain  the  term  snojunctive  mood,  and  give  examples  of 
its  uses. 

Section  V. 

1.  Show  that  the  following  words  may  represent  two  or  more 
parts  of  speech — ^next,  under,  till,  by,  that,  like. 

2.  Denvethe  following  words — compauct,  arrange,  acquaint, 
algebra,  geography,  dissuade,  abroad,  precede,  suspend. 

3.  Give  a  noun,  an  adjective,  and  a  verb,  formed  from  each  of 
the  following  Latin  words— disco,  sedeo,  scribo,  verto,  duco, 
dico. 

Section  VI. 

I.  State  whether  the  concords  in  the  following  sentences 
are  incorrect,  and  give  the  proper  rule  of  concord  in  e«ch 


Neither  she  nor  Tames  were  there. 
Either  Mary  or  Jane  must  fetch  me  their  rake. 
Scott's  *  Tides  of  a  GrandfiEither '  were  written  for  his 
grandchildren. 

2.  Explain  the  terms  metaphor,  simile,  and  give  appropriate 
camples. 

3.  Give  examples  of  defective  English  verbs,  and  show  how 
the  deficiencies  are  supplied. 


ANSWERS— COMPOSITION  AND  GRAMMAR. 

Composition. 

(I.) 

The  Grange, 

Abbotleigh,  Co.  Devon, 

July  10th,  1881. 

My  dear  FiUEND,^The  dreary  winter,  the  miserable  effects 
of  which  we  were,  feeling  when  last  I  wrote  to  you,  at  length 
shows  signs  of  disappearing  altogether.  The  days  are  slo^^y, 
but  surely  lengthening ;  and  although  the  mornings  and  even- 
ings are  still  very  cold,  the  power  of  the  sun  is  fdt  during  the 
day.  The  trees  and  hedgerows  are  bursting  into  leaf,  and  the 
grass  has  lost  its  withered  look,  and  is  now  quite  green  and 
beautiful.  Yesterday  I  took  a  walk  down  the  dell,  and  found 
the  banks  literally  covered  with  primroses,  while  here  and  there 
the  modest  white  and  purple  violets  might  be  seen  just  peeping  ^ 


above  the  ground.  In  the  clump  of  elms  behind  the  Cvtange  the 
rooks  are  again  to  be  heard,  while  the  lark  and  the  thrush  and 
the  linnet  inake  the  air  vocal  with  their  melodies.  The  farmers 
in  the  neighbourhood  can  now  commence  the  sowing  for  early 
crops,  and  every  hand  is.now  employed  out  of  doors  in  ploughing, 
harrowing,  or  such-like  operations.  The  coming  of  spring  adds 
new  pleasure  to  our  daily  existence,  and  it  needs  only  your 
company  to  make  my  stay  not  only  endurable,  but  pleasant  Can 
you  not  make  it  convenient  to  come  ?   With  kindest  regards, 

I  am, 
Yours  very  faithfully, 

Jean  Paul. 

(2.) 

no.  Bridge  Street,  Bnrfleet, 

Co.  Blank, 

July  loth,  1881. 

My  dear  Sir,— The  Museum  of  which  our  town  can  boast 
is  a  source  of  great  pleasure  and  instruction  to  thousands  of  the 
inhabitants.  Since  its  removal  to  the  new  premises,  the  attend- 
ance is  even  more  numerous  than  before.  The  Museum  stands 
at  the  foot  of  the  park,  and  some  of  its  windows  command  a  most 
delightful  view.  Entrance  is  obtained  from  one  of  the  main  streets 
of  the  town  into  a  large  hall,  at  the  farther  end  of  which  there 
is  a  large  conservatory,  filled  with  choice  native  and  exotic  plants, 
and  enlivened  by  the  songs  and  voices  of  many  caged  birds. 
The  hall  is  adorned  with  statues  of  load  celebrities  and  models 
of  ships  and  other  objects  for  which  our  town  b  &mous.  Fold- 
ing doors  to  the  left  kad  us  into  a  lofty,  well-ventilated,  well- 
lignted  room,  forming  the  main  portion  of  the  Museum.  Every 
available  space  on  the  walls  is  covexed  with  glass  cases,  and  two 
rows  of  tables  down  the  centre  of  the  room  are  also  covered  in  a 
similar  manner.  These  cases  are  filled  with  specimens  of  difidrdt 
kinds  of  birds^  reptiles,  insects,  shells,  and  the  lesser  animals, 
while  specimens  of  the  larger  wild  aninials  occupy  vacant  spaces 
on  the  floor.  A  spiral  staircase  leads  to  a  gadlery  which  nyis 
round  the  whole  of  the  inside  of  the  building,  and  tbe  walls  here 
are  also  covered  with  well-filled  cases,  or  with  various  curiosities 
from  different  parts  of  the  world.  The  Curator  is  an  afE^ble, 
well-informed  gentleman,  and  on  several  occasions  has  rendered 
me  great  service  when  I  have  visited  the  Museum  for  a  spedal 
purpose.  Few  towns  are  so  well  provided  as  Burfleet  in  this 
respect,  although  the  spread  of  education  renders  such  places 
more  useful  and  more  necessary  every  year. 

I  am,  my  dear  Sir, 

Yours  truly, 

(3.)  Hugh  Owen. 

North  Bournemouth, 

Co.  Northumberland, 

July  loth,  1S81. 

Dear  Uncle, — Few  parts  of  our  country  bave  witnessed 
more  heroic  deeds  than  those  which  have  been  enacted  on  the 
north-east  coast ;  and  even  among  these,  noble  as  they  axc^  few 
rank  so  high  as  one  which  I  witnessed  a  short  time  ago  in  the 
county  of  Northumberland.  The  gales  on  this  rock-bound  coast 
have  often  proved  fatal  to  many  a  gallant  bark,  and  that  of 
November  12th  was  no  exception  to  the  rule.  Among  other 
vessels  in  danger,  an  Italian  sloop  was  driven  ashore.  The 
intensity  of  the  gale  and  the  loss  ot  some  of  the  ship's  tackling 
had  rendered  her  unmanageable,  and,  as  the  seamen  were  unac- 
quainted with  the  use  of  ue  rodcet  apparatus,  there  seemed  no 
possibility  of  saving  the  lives  of  those  on  board.  At  last  a 
hardy  miner,  who  mid  on  previous  occasions  displayed  resDark- 
able  courage  in  saviDg  life,  volunteered  to  carry  the  line  to  the 
vessel,  which  was  now  beating  helplessly  on  the  rocks.  The 
people  on  shore  looked  upon  the  attempt  as  sheer  madness,  but 
the  sight  of  a  woman  dinging  to  the  mast  and  dutching  to  her 
breast  a  tiny  child  only  increased  his  determination  to  tiy. 
Binding  a  stout  rope  round  his  waist,  he  assayed  to  reach  the 
ship.  Time  after  time  he  was  beaten  back,  but  ultimately  sa^ 
ceeded  in  fastening  the  apparatus,  by  means  of  which  the  whole 
of  the  crew  were  saved.  Everv  attention  vras  paid  to  the 
Rscued  sailors  and  passengers,  wnose  position  seemed  the  mace 
deplorable  that  they  were  unable  to  make  themsdves  under^ 
stood  by  those  about  them,  while  acclamations  loud  and  long- 
continued  greeted  the  brave-hearted  miner  for  his  deed  of 
heroism.  Some  public  recognition  of  his  bravery  is  to  be  made* 
and  no  worthier  recipient  of  a  testimonial  could  be  found. 

Bdieve  me  yours  truly, 

Heron  Uavkuxx. 
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The  Schoolhouse, 

Hardcourt, 

Near  Broadfoot, 

Joly  15th,  1881. 

Mt  DIA&  CousiNy—My  apmnticeship  has  terminated,  and 
I  have  just  been  sitting  at  the  Queen's  Scholarship  Examination. 
One  of  the  questions  rendered  it  necessary  that  I  should  con- 
sider what  were  the  difficulties  atten^e  a  young  teacher's  life ; 
and  as  you  think  of  'joining  the  ranks/  I  will  tell  you  what  I 
beliere  you  may  expect.  You  will  find  (hat  the  leisure  you  have 
so  frequently  had  for  light  reading  will  be  gone.  Everyday 
will  show  you  the  necessity  for  increasing  your  store  of  know- 
ledge. The  work  of  school  will  sometimes  thoroughly  weary 
you,  and  there  will  be  great  disinclination  to  hard  study.  One 
of  your  first  and  one  otyour  most  lasting  difficulties,  unless  you 
are  really  bent  upon  being  a  workman  who  does  not  need  to  be 
ashamed,  will  be  to  overcome  the  tendency  to  desultory  reading 
at  home. 

In  school  yon  will  find  difficulties  on  account  of  the  different 
dispositions  of  your  scholars,  and  when  you  imagine  a  certain 
method  of  procedure  will  e£Lct  the  purpose  jou  have  in  view 
you  will  in  the  end  often  be  wofuUy  disappointed.  You  wiU 
require  to  be  constantly  on  the  watch  to  avoid  errors  in  this 
respect.  Another  difficulty  will  be  to  keep  all  your  boys  at 
work.  Your  energies  may  be  bent  upon  one  b^,  and  the  class 
will  become  disorderly.  A  teacher  has  to  learn  (whatever  the 
old  proverb  may  say)  to  be  able  to  do  two  or  more  things  at  the 
same  time. 

* 

I  have  also  found  considerable  difficulty  in  doing  my  work 
without  causing  worry  to  the  master.  I  had  to  be  unceasing  in 
my  efforts  to  avoid  making  too  much  noise^  sending  ImuI  &ys 
out  for  punishment  as  the  easiest  way  of  getting  rid  of  them,  or 
myself  punishing  them  against  the  nues  of  the  school. 

These  are  some  of  the  difficulties  which  have  presented  them- 
selves to  me,  and  I  dare  say  you  vrill  not  be  exenipt  from  them 
either.  I  have,  however,  overcome  them.  Teaching  has 
numerous  pleasures,  and  that  they  may  far  outnumber  the 
difficulties  you  may  meet  with  is  the  earnest  wish  of 

Your  affectionate  Cousin, 


To  Tom  Courtney. 


Cha&lbs  Stephens. 


Grammar. 
Section  I. 

live — verb,  reg.  intrans.,  act.,  ind.  pres.,  3rd  pi.,  agreeing  with 

persons. 
still— •i^N,  of  time,  mod.  '  live.' 
can — ^verb,  aux.  to  '  remember,'  indg.  pot.  mood,  pres. 
remtmber — verb,  r^.  trans.,  inf.  pres.,  gov.  by  '  can.' 
can  rem^mder—YtTh,  reg.  trans.,  act.,  pot.,  pres.,  3rd  pi.,  ag. 

vrith  its  nom.  '  who.' 
Aow—cop.  conj.,  joining  *  who  can  remember '  and  *  field,  etc., 

knew.' 
^^/—noun,  com.,  neut.,  sing.,  3rd  obj.  gov.  by  '  blew.' 
^A — cop.  conjunction,  introducing  the  sent.     'Both  field 

knew,'  correlative  with  '  and.' 
clt^ — ^noun,  com.,  neut,  sing.,  nom.  to  'knew.' 
stgnal—noim,  com.,  neut.,  sing.,  obj.  gov.  by  '  knew.' 
/^/~ adverb  (manner),  qual. '  drew.' 
drfuf—yah,  irreg.  trans,  (used  intransly.),  act.,  ind.,  past,  3rd 

sing.,  ag.  wiih  'clan.' 
fZf^i^^relative  pronoun  used  as  adjective,  qualifying  '  time.' 
was — verb,  aux.  to  '  wound,'  indicating  pass,  voice. 
tcr^wiK/'— past  participle  of '  to  wind,'  ref.  to  '  note.' 
was  wound— yexb,  irr.  trans.,  pass.,  ind.  past,  3rd  sing.,  ag.  with 

•  note.' 
kindred — noun  used  as  adj.,  qual. '  banner.' 
like — adj.  governing  *  meteor.'    Like  might  be  considered  ==  as  : 

it  would  then  be  a  conjunction,  joining '  Fiery  Cro.s  glanced ' 

and  a  '  meteor  glances.' 
round— bAv*  of  place,  qual.  'glanced.' 
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Section   III. 

Pronouns.    Personal:  him,  his,  I  (2),  my  (4). 
RelcUive :  who,  which. 

Distributwe :  each  other.    Each  and  oth?r  are 
reciprocal  pronouns. 
Conjunctions.    Copulative :  how,  and  (2),  i^,  tha\  while. 
Adverbs.    Degree  :  so  (2). 
Place :  off. 

Section  IV. 

1.  RecAving. — Words  containing  the  improper  diphthongs  ei 

and  f>.    Rule.^Mies  c  write  e\  after  any  other  conso- 
nant write  f.    Exceptions  :  Seize,  weird,  either,  neither, 
and  words  containing  -feit. 
Judgment,  Chan^ble. — ^Tbese  words  are  among  the  except 
tions  to  the  following  rules : — 

(a)  When  a  word  ends  with  silent  ^,  the  «  is  retained 

before  an  affoc  beginning  with  a  consonant. 
(^)  When  a  word  ends  with  silent  ^,  the  e  is  dropped 
before  an  affix  beginning  with  a  vowel. 
Other  exceptions : — 
To  (ja) — due,  true,  whole,  awe,  lodge,  abridge,  argue, 

acknowledgej  wide,  wise. 
To  (^)~The  e  is  reUined  before  affixes  able  and  ous 
and  some  words  in  ipg,  when  the  e  is  pre- 
ceded by  c  or  g, 

2,  The  literal  meaning  of  reflexive  is  turned  backward,  I 
is  used  to  describe  pronouns  (myself,  thyself,  etc  )  when,  along 
with  the  verb,  ihey  show  that  the  action  comes  back  upon  the 
doer — the  doer  of  the  action,  and  the  person  acted  upon  being 
the  same.  Reflexive  pronouns  are  formed  by  the  addition  of 
the  noun  selfio  the  possessive  or  objective  case  of  the  personal 
pronouns. 

When  a  word  b  not  used  in  a  limited,  precise,  or  certain 
sense,  it  is  said  to  be  indefinite.  The  word  one  b  used  indefi- 
nitely in  granunar  for  any  person,  and  b  GaMed  an  indefinite  pre- 
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noufu    So  are  any^  sonu^  and  other.    When  these  words  are 
used  as  adjectives,  they  are  also  called  indefinite  adjectives. 

3.  The  subjunctive  mood  includes  those  forms  of  the  verb  by 
means  of  which  an  event  Is  spoken  of  as  a  supposition,  or  as 
conditional  upon  some  other  action  or  event. 

It  is  generally  preceded  by  one  of  the  conjunctions  if,  that, 
thought  unless,  except,  etc.    The  indicative  mood,   however, 
follows  these  conjunctions  quite  as  often  as  the  subjunctive. 
The  subjunctive  is  used — 
{a)  When  a  supposition  is  made  which  is  contrary  to  a 
known  fact,  as :  '  If  he  were  present  (which  he  is 
not),  I  would  speak  to  him.' 
(3)  When  a  clause  expresses  a  wish  contrary  to  the  fact, 
as :    'I    wish    that  he  were  away  (which  he  is 
not)/ 
(r)  When  a  supposition  is  made  with  regard  to  the  future  : 

'  If  they  ao  come,  we  shall  be  ready.' 
d)  Without  a  conjunction,  as :  '  Had  I  expected  this,  I 
would  have  acted  differently.' 

Skction  V. 

1.  Next ;  used  as  adjective: — He  came  the  next  day. 

z» preposition  : — She  followed  next  the  bride, 
as  adverb : — Who  will  go  next  ? 
C/nder ;  used  9S  preposition  : — He  fell  under  the  wheels  of 

the  cart. 
as  adverb : — ^The  boat  went  under. 
Till;   used  zs preposition  ;— He  stayed  till  the  break  of 

day. 
as  conjunction : — ^The    siege    was    continued 
till  the  enemy  capitulated. 
Sy  ;    used    as  adverb : — Stand  by. 

zs  preposition  : — He  walked  by  the  river. 
T/tat ;  used  as  distinguishing  ad/ecttv. : — That    man  has 

been  here  idl  day. 
as  conjunction : — He      said    that    he    would 
succeed. 
•    as  relative  pronoun : — He  is  the  very    man 
that  I  wmt 
'  as  compound  relative  : — ^We  speak  that  we  do 

know. 
Like:  used    9&  adjective: — He    shall    so    oome    in    like 

manner, 
as  verb : — ^The  boys  like  play, 
as  noun  : — We  ne'er  shall  look  upon  his  li'^e 

again. 
9&  adverb: — He  spoke  in  a  like  manly  way. 

2.  Compact — from  com,  with,  and  pango,  I  fasten. 
arrange^ftom  ad,  to,  and  ranger  (F.),  a  rank  or  row. 
acguaint^rom  ac,  to,  and  cognitus,  known. 
algebra — from  Arabic,  al  gabr, 

geography — from  ge,  the  earth,  and  grapho,  I  write. 
dissuade—itom  dis,  against,  and  suadeo,  I  advise. 
abroad — from  Anglo-Saxon  a,  and  brad, 
precede — from  pre,  before,  and  cedo,  I  go. 
suipend—bom.  sub,  under,  and  pendo,  I  hang. 


1.  (a)  Incorrect.     Rule. — Two  or  more  singular  nominatives 

joined  by  or  or  nor  require  the  verb  to  be  in  the 
singular.     Neither  she  nor  James  was  th?re. 

(J>)  Incorrect.  Rule. — A  pronoun  must  agree  with  the  noun 
for  which  it  stands,  in  gender,  number,  and  person. 
Either  Mary  or  Jane  must  fetch  me  her  rake. 

(r)  Incorrect.  Rule, — The  verb  agrees  with  its  nominative 
in  number  and  person.  '  Tales  of  a  Grandfather ' 
is  the  plural  title  of  a  single  work,  and  therefore 
requires  the  verb  to  be  in  i  he  singular. 

2.  Metaphor  is  a  transferring  to  one  ol  ject  Uie  sense  of  another, 
as — 

Th?  name  of  the  Lord  is  a  strong  tower. 

Breviiy  is  the  soul  of  wit. 

Simile  is  a  figure  by  which  we  express  a  comparison  founded 

on  resemblance.    It  is  generally  introduced  by  tiie  words  like  or 
as. 


Noun, 

Adjective. 

Verb, 

d'sco 

disciple 

disciplinary 

discipline 

sedeo 

sediment 

sedate 

preside 

scribo 

scribe 

scribbling 

ascribe 

verto 

version 

versatile 

divert 

duco 

duke 

ducal 

educate 

dico 

diction 

dictatory 

dictate 

Section  VI. 

Ex. — Charity,  like  the  sun,   brightens  every  object  on 
which  it  shines. 

3.  The  English  defective  verbs  in  common  use  are  shall, 
will,  may,  must,  can,  ought. 

The  following  verbs  are  obsolete,  or  nearly  so.  To  Tvit:^quoth, 
thinks  (=s  seems) ,  worth  {is  or  be),  durst,  tvoni  (now  only 
used  as  participle),  yclept.  As  these  verbs  make  no  complete 
sense  by  themselves,  with  the  exception  of  ought,  they  are  used 
as  auxiliaries  toother  verbs.  Each  of  them  is  used  with  the 
infinitive  without  the  sign  to. 


Langnages. 

MALK  AND  FEMALE  CANDIDATES. 

T^ree  hours  allowed  for  this  Paper* 

This  paper  is  voluntary. 

Candidates  examined  in  England,  and  Female  Candidates  in 

Scotland,  may  answer  questions  in  one  Language  (jmly)* 
Male  Candidates  in  Scotland  may  answer  questions  in  ttoo  (net 

more)  Languages- 
Latin. 

I;  Translate  into  English  : — 

Hi  neque  vultum  fiogere  neqne  interdum  lacrimas  tenere 
poterant:  abditi  in  tabemaculis  aut  sunm  fatnm  <^uerebantur, 
aut  cum  familiaribus  suis  commune  periculum  miserabantnr. 
Vulg6  totis  castris  testamenta  obsignabantur.  Horam  vodbus 
ac  timore  panlatim  etiam  ii  qui  magnum  in  castxis  osmn 
habebant,  milites  centurionesque,  quique  equitatui  praeerantf 
perturbabantur.  Qui  se  ex  his  minds  timidosexistimari  volebant, 
non  se  hostem  vereri,  sed  angustias  itineris  et  magnitudinem 
silvarum,  quae  inter  eos  atque  Ariovistum  intercederenty  ant 
rem  fnimentariam,  ut  satis  commod^  supportari  posset,  timere 
dicebant.  NonnuUi  etiam  Caesari  renuntiabant,  quum  castra 
moveri  ac  signa  ferri  jnssisset,  non  fore  dicto  audientcs  milites, 
neque  propter  timorem  signa  laturos. 

2.  Parse  fullv  the  words  ^uerebantur,  castris,  equitatui, 
timidos,  intercederent,  fore,  jussisset,  laturos. 

3.  (a)  Decline  in  both  numbers,    ille  ferox  miles   and  leo 

iste  fnlvus. 

(b)  Give    the    dative  singular  and  plural   of  flos,  filia, 

arbiter,  eques,  dux,  senectus.  domus,  dies,  portns, 
genu,  and  filiui. 
(0  Give  the  perfect  of  scribo,  cano,  adsum,  &cio^ 
possum,  sono,  vivo,  soleo,  rapio,  capio,  peto,  cedo, 
lego,  and  conjugate,  in  the  passive  fonn,  iaciOy 
interficio,  and  satisfacio. 

4.  Explain  the  subjunctives  in  the  passage  given  above. 

5.  Translate  into  Latin  : — 

(a)  There  were  some,  who  could  not  restrain  their  tears. 
\b)  He  is  not  the  man  to  complain  of  his  finte. 

(c)  No  brave  man  fears  the  enemy. 

\d)  I  cannot  deny  that  he  is  a  brave  man. 
{e)  No  one  is  allowed  to  break  the  laws. 
(/)  Who  taught  you  music  and  grammar  ? 
{g)  We  have  need  of  peace. 

6.  Translate  into  Latin : — 

When  the  news  had  been  brought  to  Caesar  that  they  are 
endeavouring  to  make  their  way  through  our  province,  he  set 
out  from  the  camp.  When  the  Helvetii  were  informed  of 
his  approach,  they  send  ambassadors  to  him,  to  say  that  they 
propose  to  march  through  the  province,  as  they  have  no  other 
way. 

Greek.^ 

I.  Translate  into  English  : — 
'£70^  iJLh  yiip  bxrolfyf  Ay  etr  rd  rXoia  ifx^ab^v  A  i^/ur  Mri,  ftk  ^ms 
airTM  rait  rpv^oi  Mrara^f^*  i^ofiiUfirpf  d*  Af  r{y  ifftithri  $&>£f 
ir€0$ai,  fi^  iffiat  brydy^  6$€v  ovx  ot^"  re  forai  4^\$€tw'  povkolfu^ 
d*  Ay,  AKorrot  dviiiir  Kbpov,  Xaieir  abr^w  dTeX^wr*  A  o^  Sv^ari^ 
ioTtM,  'AXX*  tyuye  ^fd  ravra  fUw  ^Xvaplat  elrat*  Aoxet  S4  fioi 
ArApat  k\9brrat  wpbs  Kvpop,  olriycf  irar/jdetoi,  «idr  KKt6px¥ 
ifwrar  iKxlroo  rl  fiobXerai  ijfuw  xp^^a^'  koL  idj^  /Uw  if  rpa^  9 
raparXiiola  oCgire/)  iral  TpboOew  ixPV^^  ^^'  i&tHS,  trtofiai  nU 
^fiat  Kat  fi^  Kadovt  eZrac  r^  Tp6o&€¥  To6rtfi  owaifapdmeif' 
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2.  Parse  fully  do(iy,  icaraddo-i;,  j»,  ^I^TQi   dKorror,  4>\vapULt, 

3.  {a)  Decline  in  both  numbers  aSrii  ii  x^P^t  ^^^  o^ot,  aOrtf, 

TOVTO* 

{i)  Give  the  genitive  singular  of  x^P^f  <rTpaTi(J^rft,  ridior, 
Atr^p,  fUffSod&rr/t,  rarijfp,  Si^fus,  x^^»  v'^^o'i  &n<i  the 
genitive  dual  and  plural^  respectively,  of  irtffroXiit 
dyyeXos,  and  /3ao'iXei>t. 

M  Give  the  aorists  of  iXaiSvta,  rdfivta,  fUpta,  4*€&yu,  ^x"^* 
fwaiwiia,  ipxo/uu,  rifuna,  rlBrifUf  trifu  and  dlSufu, 

4.  State  what  you  know  of  the  rules  for  the  comparison  of 
adverbs,  and  compare  (ro^Qs;  alaxp^,  A»»t  xdru,  td,  iyy^s, 
fidXa,  roXi)  and  wput, 

5.  Translate  into  Greek : — 

(a)  Cyrus  collected  an  army  and  besieged  the  city. 

(3)  Cyrus  stayed  there  five  days. 

(0  Be  not  astonished  that  I  am  sorely  troubled  at  the 

present  state  of  things. 
(</)  It  seems  to  me  that  it  is  not  the  time  for  us  to  sleep. 
(«)  They  said  they  would  not  go. 
'  ')  Be  well  assured  that  I  would  choose  freedom. 
^)  Do  you  think  that  the  king  will  fight  with  you  ? 

j4JV^S  WERS—LANGUA  GES. 
Latin. 

1.  Now  and  then  these  men  were  nnable  either  to  control 
their  countenance  or  restrain  their  tears.  They  bewailed  their 
£atein  the  seclusion  of  their  tents«  or  deprecated  the  common  danger 
in  the  company  of  their  comrades.  Wuls  were  being  signed  every- 
where all  over  the  camp.  Gradually  even  those  who  had  had  great 
experience  in  military  service,  the  soldiers,  and  centurions  who 
were  at  the  head  of  the  cavalry,  were  disturbed  by  the  talk  and  the 
terror  of  these  men.  Those  of  these  who  wished  to  be  considered 
less  timid,  kept  asserting  that  it  was  not  the  enemy  they  feared, 
but  the  difficulties  of  the  journey  and  the  size  of  the  woods  which 
lay  between  them  and  Ariovistus,  or  that  the  commissariat  could 
scarcdy  be  conveniently  maintained.  Some  even  announced  to 
Caesar,  when  he  had  ordered  the  camp  to  be  struck  and  the 
standards  to  be  raised,  that  through  their  dread  the  soldiers 
would  be  disobedient  to  his  command  and  would  refuse  to  do  so. 

(It  will  be  noted  that  we  have  not  translated  *  timire,^  Caesar 
uses  this  word  because  vereri  cannot  be  applied  to  things.  The 
difference  is  untranslatable.) 

2.  @i««r/iAffis/»r— deponent  verb.,  indicative,  imperf.,  3rd  plu. 

queroTt  questus  jum,  queru 
castris^mmn,  2nd  declension,  neuter,  abl.  plural. 
castrum  means  a  *  fort.' 
casira         ,,        'camp.' 
equitatui—novoif  4th  declension,  masculine,  dative  singular 

from  equitahis. 
timulcs — adj.  masc  ac&  plural,  from  timtdus^a—um. 
inigrcederm/^yethf  3rd  conj.,  imperf.  subj.,  3rd  plural, 

from  intercedo^  intercessiy  iniercessum, 
fare — verb,  future  infin.,  sum^fui^  esse, 
/MfxixM/— verb,  2nd  conj.  act.,  plu.  perf.  subj.,  3rd  plural 

—jubeo,  jmssif  j'ussum, 
laturos — verb,  future,  participle,  act.,  accusative  masc., 

^\}U9\—fer0t  tuli,  latum^ferre, 

3.  Singular.  Plural. 
(ja)  N,  ille  ferox  miles              illi  feroces  milites 

G.  illius  ferods  militis  illorum  ferocium  militum 

/>.  illi  feroci  militi  illis  ferocibus  miiitibns 

Ac.  ilium  ferocem  militem  illos  feroces  milites 

Ab,  illo  feroce  milite  illis  ferocibus  militibus 

N.    leo  iste  fulvns  leones  isti  fulvi 

G.    leonis  istius  fulvi  leonum  istorum  fulvorum 

D.   leoni  isti  fulvo  leonibus  istis  fulvis 

Ae.  leonem  istum  fulvum  leones  istos  fulvos 

Ab,  leone  bto  fulvo  leonibus  istis  fulvis 


(IT)   Dat.  sing,  flori 

plur 

.  fioribus 

filiae 

filiabus 

arbitro 

arbitris 

equiti 

equitibtts 

duci 

ducibus 

senectuti 

senectutibus 

•^o-     T^ 

domibus 

die! 

diebos 

portui 

portubus 

genu! 

{  genubus 
\  genibus 
SliU 

fiUo 

(<■) 


scribo 

perf. 

scripsi 

cano 

99 

cecini 

adsum 

„ 

adfui 

facio 

f> 

feci 

possum 

»» 

potui 

sono 

f> 

sonni 

vivo 

•  f 

vixi 

soleo 

»9 

solitus  sum 

rapio 

t» 

rapui 

capio 

>> 

cepi 

peto 

>» 

petu 

cedo 

»> 

cessi 

lego 

>» 

legi 

(The  latter  part  of  the  present  question  may  be  found  in  any 
Latin  grammar.  So  far  as  we  see,  '  conjugate '  means  give  all 
the  tenses  in  full) 

4.  The  first  subjunctive  is  intercederent.  This  is  naturally 
subjunctive  as  occurring  in  a  sentence  dependent  upon  a  sentence 
which  is  itself  in  oratio  obliqua.  Here  of  course  the  writer 
has  no  motive,  such  as  a  wish  to  emphasise  the  fact  that  there 
were  angustiae  itinerum,  sufficient  to  induce  him  to  use  the 
indicative. 

posset  is  subjunctive  after  ut  with  a  verb  of  fearing,  cor- 

raponding  to  our  /^:r/  .  .  .  .  not, 
jussisset.    The  usual  constniction  with  qtnum  in  oblique 

narration  of  past  time  is  the  pin.  perf.  subj. 

5«      (a)  Erant  qui  lacrimas  tenere  non  possent 
(h)  Non  is  est  qui  fata  miseretur. 
(/)  Nemo  fortis  hostem  yeretur. 
id)  Negare  non  possum  auin  fortis  sit. 
(0  Nemini  licet  l^es  violare. 
(/)  Quis  te  musicam  atque  grammaticam  docnit  ? 
{£)  Opus  est  nobis  pads. 

6.  Qanm  Caesar  certior  fiictus  esset  eos  ut  iter  per  provin- 
ciam  mcerent  eniti,  e  castris  profectus  est.  Helvetii  adventu 
nuntiato  legatos  ad  eum  mittunt  qui  dicerent  se  per  provinciam 
quum  via  nulla  alia  pateret,  ituros  esse. 

Greek. 

1.  For  I  on  the  one  hand  should  shrink  from  embarking  in 
the  boats  which  he  would  provide  for  us  lest  he  should  sink  us, 
triremes  and  alL  On  the  other  hand  I  should  fear  to  follow  the 
leader  he  would  give  us  lest  he  should  lead  us  to  a  place  whence 
we  could  not  return.  And  if  I  were  to  go  away  without  the 
consent  of  Cyrus,  I  should  wish  to' escape  ms  notice  in  so  doing. 
This  is  impossible.  But  at  least  say  that  such  talk  is  nonsense. 
My  opinion  is  that  men,  whosoever  are  fit,  should  go  to  Cyrus 
along  with  Klearchus  and  ask  him  for  what  purpose  he  intends 
to  use  us.  If  the  business  should  resemble  that  for  which  he 
formerly  used  the  allied  troops,  we  also  should  follow  and  not  be 
more  cowardly  than  those  wno  previously  went  up  with  him. 

2.  do/17— Third  person  singular,  strong  aorist  optative,  active 

of  dtBu/u,  dt&aWf  idfOKOL, 
mra^triy— Third  person  singular,  weak  aorist,  subjunctive 

active  of  jcara&w — idcu,  tcarti^a. 
4^— Dative  singular  masculine  of  6t,  ^,  H.    In  this  case  it  is 

dative  through  attraction  instead  of  the  more  natural 

accusative  0r. 
a7dy|7— Third  person  singular,  strong  aorist  subjunctive, 

active  of  Ayu,  *f «,  &7?ox«  or  ^o,  irY^yotf. 
d/torror— Genitive  masculine  singular  of  Ajcwi^,  (Uowra,  Sucw, 
^Xvaplas—l,  Declension.    Accusative  plural  of  ^Xvapta^ 

4/uy— Dative  ofifuTs,  which  is  used  as  the  plural  of  fyctr. 
Kaxlovt — Accusative  plural  masculine  of  KaKlunf,  the  com- 
parative of  KdKOS. 

^XPTTo— Third   person   singular,  imperfect  indicative  of 

Xpdofiai, 
(Tvraya/Sdvrur— Genitive  plural   masculine  of  the  strong 

aorist  partidple  active  of  avHOfapdaw,  pijaofuu,  fiipi^xa. 

Sing. 

3.  (tf)  N.  afhri  v  X^P^ 

G.  TO&nit       r-ffl  X^Pf^^ 

D.  To&rjf        Tjj  x<^P« 

A.  TcuJriji'       Tifp  X^P^ 
Dual. 


N.A.  rdvra     | 
G.D.  TduraiF 


r&or 

rQ 

tSUp 


xM 
xwpaiir 
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Plur. 


N.  affrac 
G.  roArtaf 
D.  rdvraif 
A.  rcu^at 

Masc. 

N.  o2^of 
G.  roi^rou 
D.  ro<?TV 
A.  ro&rw 

N.A.  T«?r«   j 

G.D.  roi^oty 
N.  o&roi 
G.  roi^rwy 
D.  rodrocf 
A.  toCtovs 


al 
rtof 
rotff 
rdf 

Fern. 
TcuJrijt 

TCU/T]7 

raabripf 
to6tu  or 
TcuW-a 
reu^aiy 

roiW'bw 
roi^ratr 


XtapQpf 

Xtapdt 

Ncut. 

Tovro 
toOtov 

toOto 

roAroof 
radra 
rxt(ma» 
To&roa 


4.  We  have  two  chief  cases: — 

I.  When  the  oomparattTe  and  superlative  are  adjectives, 
as        wpb        wpcrdpot        vpurot 
duo        ikncpot  foTOTOf 

IL  When  the  comparative  and  saperlative  are  adve^ 
Theseiare  again  subdivided  : — 

A.  Following  analogy  of  theb  adjectives— for  the 
comparative  take  uie  neater  singalar  of  the  adjec- 
tival comparative ;  for  the  superlative*  the  neuter 
plural  of  the  adjectival  superlative. 

<r6^»t         iro^iirrepow         co^tardrw 
aX(rxu» 

a-Xefor) 
rX^oi' f 


aXffxP^ 
woKb 


tdax^jrra, 
fidXuTTa 

TXctora 


rfida' 


{6)  Gen.  sing,  of  x^ 

Xvpat 

crpwruimift 

ffrparuoTOV 

wedlw 

ire5(ou 

Amip 

iufdpot 

fufBoSdrtlt 

luuBMmv 

warip 

W9Tp6t 

96pafus 

dwd/iewt 

Xf^ 

X€ip^ 

Tdffos 

waBoOt 

4.  Gen.  dual  and  plur.  of  iwirroXii,  ivtffroKaiM,  kxioroXOp 

6yye\otf    AyyiXoiy,     dyyiXw 

fioffikeAtp    pofftkioiMf     pafft\i<inf 

Ic)                          ^Xatfm 

IfKao'a 

vifirv 

iw(p.yl/a 

fMdvta 

fpMOfa 

4*€6y» 

t^tryow 

ix» 

iirxo^ 

irao^u 

irinffa 

fpXOfMU 

1j\0o^ 

ri/UKa 

rlBfifu 

l9rfKa 

tmd 

IJKa 

9l8vfu 

Idtfjca 

B.  Adverbs  with  comparative  in — (rcpw  by  the  ade  of 
one  in — repop,  or  in— orws  by  the  side  of — or.    The 
superlative  in — rarwr  not  used. 


{ 


ffoj^vripw 

tfUUfCtf 

Kpeurffoinas 

Kp€urffh¥ 

peXrlw 


aoi^irrdra 

dpurra 

Kparurrh. 


C.  G>mparative  and  superlative  in— rcpw— raru. 

Arcu  Lmaripia        drtfrdrw 

Kana  Kartaripta      Korwrirta 

(  iyyvripia  (  tYYvrdria 

iyyvs    '  iyyvripoifl  iyyvrdra 

.  ^ry^        I  hytirra 

5,  (fl)  6  Si  KApot  ffrparwfiA  ASpotaat  t^  t6Xif  iroXiopx^a, 
id)  6  M  Ki^^wf  hrrov  f/ievt  wim  ^/upas. 
(r)  firi  $avfULT§t  €l  Svs  ^poqu  r&  Topffrra. 
{d)  iftoi  doKti  06  TdOrw  ri»  Kdtpoif  lipSw  ird^^vdecr. 
{eS  otK  i^acras  ftiKXtv  Artcvae. 
{/)  €9  la0i  tpx  iS^  riiif  iX€v$€pUuf  alpiiffOfiiipotf. 
Ig)  hpa  SokSi  in  6  pdffiXwf  Tp6t  H/jms  pax^fftrax  ; 


[In  ooDsequence  of  the  pressure  upon  our  HMce,  ««  are  compelled  to  bold 
over  the  remainder  of  these  Questions  till  next  month.] 


VERY    IMPORTANT    NEW   SERIAL    PUBLICATION. 

IN  MONTHLY  PARTS,   Price  7d., 

CASSELL'S    ILLUSTRATED 

UNIVERSAL     HISTORY 

Vfith  New  and  Authentic  Illustrations. 

Part  1  ready  Sept.  eetli,  1881. 


•••  WUh  BART  1  win  he  isstied  a  Large  rreaentatian  Plata— **  AN  AUDIBNCE  AT 
AGBIFPA'S,"  by  ALMA  TADEMA^  M.A. 


All  the  grand  events  in  the  history  of  the  world  will  in  Cassell's  Illustrated  Universal  History  be  chroni- 
cled in  a  picturesque  and  attractive  style  ;  and  in  recording  the  acts  of  kings,  statesmen,  generals,  and  armies,  we 
shall  not  forget  the  intellectual  and  industrial  progress  of  nations,  the  rise  of  arts,  or  the  development  of  popular 
liberties,  relgious  creeds,  and  philosophical  systems.  In  short,  nothing  that  is  human  will  be  foreign  to  our  purpose. 
That  purpose  will  be  powerfully  aided  by  the  Illustrations  with  which  our  pages  will  abound,  and  which  will 
represent  the  famous  localities,  the  great  men,  the  remarkable  buildings  and  ruins,  the  arts,  arms,  and  social  habits 
of  successive  times  and  countries.  No  Universal  History  has  yet  been  illustrated ;  and  this  fiict  alone  will  doubt- 
less give  us  a  special  claim  upon  the  public  fovour. 


Prospectuses  at  ail  Booksellers ^  or  post  free  from 
CASSELL,  PETTER,  GALPIN  &  CO.,  LUDGATE  HILL,  LONDON. 
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THE  LATEST  AND  THE  BEST. 

THE 

SCHOOL  OF  ART 

DRAWING  COPY  BOOKS. 

In  0  Books,  inice  3d.  each. 

By  the  Rev.  C.  G.  BROWN,  B.A., 

Prmeipal  ^  CarmartluH  TVaining  CelUgi. 

rBBSPECTIVE, 

In  6  Books,  price  4d.  each. 
By  the  Rev.  HENRY  LEWIS,  M.A., 

Priaeipal  cf  Ctilkam  TraaUng  Collrge. 


iicelknoe.— T.  J. 

■  t  tiliB  (hem  very  much ;  tl 
booki u« chap.'— An  Ini^ec 

'  The  EMipcr  it  very  ffood,  and 
nmubUB.  The  boolii  wiU  o 
urn.- J.  H.  B. 


ry  £cxhJ,  vid  ibft 


I  am  daiigiued  wic^  your  Po^ieciit 

BOMB   OPINIONS   07  THE   PBBS3. 

Ttw^iak  wDrki>  ihamuchlydiinc,  uid  the  pabUther  hu  ttmied  oM  Ifaa 


NOTICE! 

W^e  are  now  the  Publishers  of  the 

"MINERVA  SERIES'* 

OF  FREEHAND  OUTLINES. 

KliBRBNTART— 

While  Examples  on    Black   Gronnd  for  Sbte-Peticfl 
Pnctice,  t  Packets  of  15  cards,  ti,  each. 
PIBST      «BA»B-~ 

Roman  and  Greek  Ornament,  to  cards,  is. 
Eg^tiaa  and  Italian  Ornament,  30  cards,  is. 
Arabian  and  Indian  Ornament,  20  caids,  is. 
Familiar  Leaves,  10  cardi,  is. 
Aikdent  and  Modem  Vases,  to  cards,  is. 
Outlines  of  Common  Objects,  10  cards,  is. 
Outlines  of  Animals,  30  cards,  is. 
Fir^  Grade  Assorted  Padiets,  Nos.  i  &  1,  each  50  cards, 

8EG01VU      GRADE— 

Greek  Ornament,  9  cards,  is. 
Egyptian  Ornament,  g  caids,  is. 
Italtan  Oniament,  9  cards,  is. 
Roman  Ornament,  9  cards,  is. 
Arabian  Ornament,  9  cards,  is. 
Indian  Ornament,  9  cards,  is. 
Familiar  Leaves,  g  cards,  is. 
Andenl  and  Madern  Vases,  9  cards,  is. 
The  Human  Figure,  9  cards,  is. 

Block  Letters  and  Figures  in  Perspective  for  Memoir 
Practice,  9  cards,  is. 
Second  Grade  Assorted  Packets,  Nos.  1  &  z,  each  Z4  cards, 
price  IS.  6d, 
VniRD      «RADE- 

Packet  of  15  Special  Deigns,  as.  6d. 

IN   PBBPABATION— DBSIQNS   ILLDSTBATIHa 

PgBSIAH,  BYZMTIHK,  CfflHESE,  fi  JAPAHESE  OfiNAIERT. 

(^  Specimens  free  on  Application. 
X-omdon:  John  Wai.ku  Be  Co.,  96,  Farringdon  Street,  E.C. 


National  Thrift  Society 

Chairman  of  Comuittbi— R,  FREEMAN,  Esq, 


Thrift  is  promoted  by  this  Society  by  the  establish- 
ment of  Savings  Banks,  by  the  ^tuitous  distribution 
of  Thrift  Lileiature,  by  the  deUveiy  of  Lectures  and 
Addresses  on  Thrift,  by  Meetings  and  Conferences  on 
the  subject,  by  the  advocacy  of  Life  Assurance,  and  in 
various  other  ways. 

School  Boards,  School  Managers,  &c,  aie  invited 
to  apply  to  the  Nadonal  Thrift  Society  for  the  estab- 
lishment qf  Penny  Banks  at  Elementaiy  Schools  as 
recommended  by  the  circular  recently  issued  &om  the 
Education  Department.  All  information  can  be 
obUiiied  of  THOS.  BOWDEN  GREEN,  Sicretahy. 

London  Offioe-1,  FINSBUET  OmOUS,  E.0; 


SCHOLASTIC 
MUSICAL  INSTRUMENT  CO. 

(■aiABUBHBD  iwnji 

To  nppl7  TMa&en,  loliool  Board  lUmtMn,  and  Idwol 
Xaiuwan  wiui  AHT  kind  of  Ifulaal  lartramant  fiwa  AVT 
Makor  at  bona  fld*  Tnda  Pilo*  ftr  OuU, »  hr  Bur  lutalBMnta. 


^J^ 


iTe  han  DOW  hud  pi 


iT  lb*  to  tor  da  skoB )  Md  I  cai  BCT  M  jM 

1  wilh  It,  mud  Ikw  snu^  I  •■  oUid  to  ysB 

SiTHriTT. -n««™«-ttod«*-ll*Tr»nrA»ou^ 

■VaB«n>ilib(RTto  nuluurBHof^vlVsuilBTsncvb^ai- 
ihu  the  uuo  H  ucelkat  bsth  &r  tgasMd  tsy^  ad  Am  i  1*  aiMV  ^^ 
miiDo.'-RcT.  T.  W.  Skaub,  1I.A.,  M.IIJ.  j«r  TVmMv  fMtijSr 
SclutlmaiUn, 

.-!?'.™,^., .. ...     ....-  ..?■    ..       .      „    ,.^^^^  gy-,-.p 

Priadpib  and  Maun  at  Tninfaw  Cnll^ai,  l^tmi  ^  ^W  Itaal 


THS  OKLT  ADDRESS  IS  < 

89  OUNXY  OBESOEHT.  OAMDIM  WOMM, 
LONDON,  N.W. 


ARTIFICIAL  TEETH   FOR  ALL  CLASSES. 
The  HoltMn  Dental  Surgtr;,  87,  Eigli  Holbom,  Lendos.  WA 

Piiadpil  -.—Vli.  J.  SHIPLEY  SLIPPER,  R.D.S.,  Suisoo  Dsilut. 
Bt  ■  csmbinuian  of  two  of  hli  lateit  invcntiaiu,  Artificial  Teeth  nuy  bow 
be  filled  ■(  the  above  Euibluhment  without  the  ulrmction  of  looH  leeth  or 
munpL  TbcH  Teeth  atvtt  change  colinir.  and  an  made  lo  doadr  10  »- 
iemhlfl  DAture  mm  to  defy  the  kceacit  and  TQCKt  cifperieDced  observer,  and  ^ 
bittntd  in  thi  mouth  bj^meuuaf  ihtoewpiteiii  nuiioa  palate,  wiihoutany 


imile  Tooth  CO 


Stopping  with  wlute  enuiKl,  impcniMitiLi 
Teeth  Scaled,  and  made  peiiectJV  White.. 
Painicu  EitncIioD    . . 

AH  oues  goanntcc^ 
The  "ODOORINE"  Tooth  Powder  deM 
■■  ■     'igKiddehdii     ■ 

~TEr""6i5oiJRil "' 


;  per  post,  7  and  j*  stanuA- 
:Kk"  Uouth  Wuti,  wainnted  U 


_        _ ..:  Proprietor  and  Pdana£aclun 
„j.  J.  SHIPLgV  SLIPPER,  SuROeo 
CONSULTATION    FREE   DAILY   ftom» 


h^T. 


■  Neuralgia  « 
I.  perbottw;  p 


SHIPLgV  SLIPPER, 
CONSULTATION    FREE   DAILY   from  »  >.m.  to  7   p-m.   at  tha 
HOLBORN  DENTAL  SURGERY,  37,  Hish  Haltnm  (dinol j  epps^ 
ChBDOBT  Uae)k  Loodoa,  W.C 
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CITY    KINDERGARTEN     DEPOT, 

W.     SHEPHERD,     30,     PATERNOSTER      ROW,     LONDON,    E.C. 

W.  SHEPHERD  begs  to  draw  the  attention  of  Principals,  Teachers,  and  all  interested  in  this  now  valued  and 
popolar  system  of  Juvenile  Tuition,  to  his  complete  Stock  of  all  Kindergarten  Materials  of  the  hest  Manafactait, 
as  adopted  and  imported  from  the  Continent. 

'  The  Paradise  qfCkildkood.'  A  complete  Manual  for  self-iostraction  in  Froebel's  Educational  Principles,  aid 
Practical  Guide  to  Kindergartners.    85  pages  letterpress,  and  75  pages  of  Illustrations,  price  7s.  6d. 

Inspection  invited.      Full  Catalogues  fru  on  application. 

THE    FIRST    SIX    GIFTS. 

aniaining  s'l  cobored  wonted  balls  (three  prinuiy  »A  £  s.i. 


SECOND  GIFT  IvidefieurA.—Boi.  containing  ball,  cylinder,  and  two  cobes  in  wood       .     1 
THIRD  GIFT.— Froebel's  First  BuHding  Box,  contaJninK  a  cube  divided  into  eight  taaSkt 

FOURTH  GIFT. — Second  Building  Boi,  containing  a  cul>e  divided  into  eight  oblong  planes 
FIFTH  GIFT.— Third  Building  Box  (an  eilension  of  Third  Gift),  containing  one  Urge 

cube,  divided  into  twenty-one  wholCiSii  half,  and  twelve  quarter  cubes 
SIXTH  GIFT.— An  extension  of  the  Fourth  Gill  .... 

Fsr/ull  inilnaliem  m  tui  i^iUmx  G(fti  m  •  Pmraditi  t/CUWued: 


Nearly  Ready,  368  pages. 

Small  Crown  &vo,  price  y,  6d. 

THE 

HISTORICAL  SCHOOL 
GEOGRAPHY. 

BY 

CHARLES  MORRISON,  M.A..  Ph.D., 

Za/e  Principal  of  Arnold  College,  Hackney. 
Author  of  the  '  Order  of  Creation,'  etc 

London  :  SIMPKIN,  MARSHALL,  &  CO. 

ESTABLISHED    iBj.. 

BIRKBECK  BANK.— Southampton  Buildings,  Chan- 
ccty  Iadc. 

r^ .     .-.^ — .J   fwDed  tccordlzif   to  the  luiul  practice  of  other 

St  aflowed  Dn  the  muiimum  monlbly  baUjicn  when  dU 

[■  CiutoTDcn,  free  of  chAjn,  the  ciulady  of 

:.'. J  1?»luabl=i  ;  the  CDllcdion  of  Billl 

id  the  punJiase  kjid  uJe  of  Stoclu 


Buiken,  uhI  Interest  ill 


"iKte 


Deed*.  Wriiingi,  «nd  oihtr  Secuiilics 
ef  Bidunge,  Dividendi.  u  '  " 
■nd  SkkTCL  Letters 

A  ^mphlet,  vith  full  pan 


FRANCIS  RAVENSCROrr,  t 


Tba   Blrkta«ck    BuUdlns    Sodety'e    AtmuaJ    Secetpta 

HOW   TO   PURCHASE   A   HOUSE   FOR   TWO 
GUINEAS  PER  MONTH,  with  [mmediile  Pouestiop  and  » 


H° 


either  lor  BuildtDE  or  Gi 

A  Pwnphlet,  vtth  fiill  putlcidAn,  on  eppH 
Soodumploil  BDildingfl,  CheDcery  Ljine. 


RAVENSCROFT,  MEiiger. 


GOX'S  COPY  BOOKS 

ARE  THE  BEST. 


HOWARD'S  MIRACULOUS  FORMULA  itill  reUim  iu 
UlleofNEVER  FAILING,  and  can  be  lued  witb  con- 
lidence(aftereTei7thingelsehaifailed)assProdacerorWtuikns, 
Moostachica,  Evebrows,  and  Curer  of  Scftntj  Paitii^  Hiir 
F>Uing  Off,  and  Baldness.  Perfectly  bajmleas.  Invilnxble  W 
Ladies  and  Children  for  strcDgUieniog,  promoling  the  gnwlb, 
and  lestoring  grey  and  faded  luir  to  its  natural  ctuoor. 


Free  from  eSsrrvaiion,  and  post  paid,  IJ  Stomfi. 

Note  Namb  akd  Addkbss  : — 

DAiriEL    HOWARD, 
331  HIGH  HOLBORN,  GRAV'S  INN,  LONDON,  1 


Smaller  Series  of  Scbool-Room  Haps. 


unted  00  t«1Ien  imd  vunubed. 


BoBteni  Hemtaphero  IHmiliAmeric*  ISootlaod 
Waatem  HemlBphera  1  South  America  Iretaiwl 
Buropa  AuBtr&lla  Palastliie 

Aala  New  Zealand         WaadarlngB   < 

AMea  1  BDSlaad  AWales  |     the  iBTBdlMB 

The  ibore  uv  redoctiou  of  the  lu^  tcriet,  ooutnictcd  by  WU^ 
Hughes,  F.R.G.S-.uduvdeiignect  r«aRmPrinteS<4iaiiliuiilFiw& 
TlieyiirecleftrlraDddiitiDcllr  enjAved,  uid  embody  im  unovmofiid''™ 
tigfk  Dol  tobahwluiajiysiiiulKr  tcnaofMape. 
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JTTST    I>XTBLISB:Br>. 

HUGHES'S  Government 

Inspection  Sums. 

IN  SIX  PACKETS  FOR  THE  SIX  STANDARDS.  PRICE  Is.  PER  PACKET. 


Fifty  diferent  Cards  and 
two  sets  of  Answers  in  each 


TheCOLOUBoftlieGard 
varies  in  eaclL  Standard. 

Each  Packet  is  enclosed 
in  a  stoat  cloth  case. 

All  New  Sams.    Every 
Answer  coireot. 

The  CHEAPEST  Cards 
ever  issaed. 


When  ordering,  he  sare  to 
give  the  exact  title— 

HUGHES'S  GOYERiniENT 

OlSPECTiOK  SUKS. 

The  Complete  Set,  with 
additional  Answers  on  cards 
for  each  Standard,  sent  post 
liree  on  receiptof  Post  Office 
Order  for  6s. 


JOSEPH  HUGHES,  Publisher,  PUgrim  Street,  Ludgate  Hill,  London.  E.C. 


APPROVED  EDUCATIONAL  WORKS. 

BT     J*.     O.     OTJIi.TIS,     B.J^., 

Priruipal  ef  tke  Training  Calltgi,  Borough  Road,  London,  and  ant  of  Ikt  Examiners  in  Hislery  in  the  College  of  Prettpleri. 
Mr.  Cuitis  will  supply  Principals  of  Schools  with  Specimen  Copies,  at  half  the  price,  in  stamps. 


A  Short  Manual  of  English  History,  with  Genei' 
logical  Tables.     8lh  ThoDMnd.     Price  itA. 
'One  of  Oic  bcsl  lainniiHH  of  Eneliih  Hitlory  which  hu  fEt  been 
pobluhcd.'— £Jii£«/wim/  Timti. 

A.  School  and  College  History  of  En&land. 
coDtmining  copious  lupplenieatBry  Chapters  on  Religion, 
CoDitilatioTUj  Hiitoiy,  Litenlnre,  Commerce,  etc.  33Td 
Thousuid.     Frice  Ji.  6d. 

—        I,     'A  very  ci|riUl  ichool  hislaiy.'— JfanJrr. 


■  Eicdlenl 


rngliih  Hilton,     nth  E 
efuible  mod  dhIuI  hiMOTicAl 


Chronoloffical  and  Qenealofrical  Tables,  lllnstra- 
tive  of  English  History,     nth  Edilion.     Frice  xs. 

Ontlixise    of  Wnglin^t    Hietoir-     ^"ih    Thotuand. 
Price  6d. 

'  Aa  an  iotroduction  lo  English  hitlory,  wc  know  of  nODC  equal  to  it.'^ 

Outlines  of   Soripture  History.    38th  Thonsuia. 
Price  6d. 
'Concuc,  coBprchcnvTC,  and   irII    ananged.'— CtiinA    mnd   Stkael 

Ap  Ehiff^h  Qranunar  for  Schools,  with 

Eseitisei,    Examples   of    Piistng,    Analysis,    etc.      t3th 
Tbonsand.     Price  li. 

■  Tbe  dcfinidDfu  an  plain  and  exact,  Ihe  illiutratiT*  paaiagca  an  mainly 
derived  from  our  ttandard  anthDritici,  and  the  MrplanaUffy  nolei  are  iDOit 
clenr  and  !<xatix: SctoKlmatlir. 

Outlines  of  English  Grammar,  with  Copioas  Exer- 
cis«*.     I94lh  Thousand,    Price  6d. 

■  Renurkablr  drar  in  iu  dcfiailioni,  copiooi  in  in  facu,  and  rich  in  IhE 
eaamplea  it  Vi"  Ibceaeiciie.'— ^m»iu. 


A  First  Book  of  Grammar  and  Analysis,  with 
Copious  Eiercisei  and  Questions  fot  Eiaminatioo.  4301) 
Thoussnd.    Price  3d. 

'A   handy  and   thoroushlr   well    got-up    liiile    manual. '-^cAdJkttie 

A  Manual  of  Grammatical  Analysis,  with  Coidons 
Exercises  for  Analysis  and  Composition.     59Ih  Thoussnd. 
Price  fid. 
■  A  very  cleat  and  ticellent  axB.wi:—Sdu<il  Btard  Ckronkh. 


Outlines  of  Oeography.    i49>h  Thonsand.    Price  Cd. 

'A  moil  eicellenl  little  nianual.'-f «rf  Cimtlar. 

A  First  Book  of  Geography,  with  Qacslioos  for  Ex- 
amination,    nth  Thousand.     Price  ^. 
'  ComwrhenbTc  and  reliable.    The  infbnnatioci  it  comctcd  to  the  petsent 
time.'— fi/KaluiH/  Rifillir. 

The  Geography  of  Great  Britain  and  Ireland. 

I  ;th  Thousand.     Price  6d. 

full,  accurate,  tBAaiuax.'—EJucatiaiialRifrTier. 

The  Poetical  Beader.     Il6th  Thousand,     Price  IS. 

.'J"" 


PMiric 


childni 


1  their  totjguea' 


The  Kew  Pootioal  Beader.  wih  Thoiuand.  Price  is. 

'We  eongialuUite  Mt,  Cuniion  havin*  madeioBOod  a  Mledion.     It  is 
tuie  to  be  a  bvouriie  wheitver  inIrodu«d-'— AWuH^  .Sftw/MMUr. 

The  Oomplete  Poetioal  Beader.  Being  the  Poetical 
Reader  and  the  New  Poetical  Reader  in  One  Volume. 
Extra  cloth,  gilt  lettered.    Price  as. 


London  :  SIMPKIN,  MARSHALL,  &  Co.,  and  all  Booksellers  in  Town  and  Country. 
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Marlborongh  Mhmeticiil  Test  Caids. 

FOR  STANDARDS  IF.  TO  VI. 

By  T.  B.  ELLERY, 

IfraJ  Master,  St.  Plltr'i  Bt/ys'  Stheol,  Marlbcrmgh. 

In  Fire  Picketi,  Price  ii.  eich,  in  Cloth  Case. 

EMh  P&ctet  contains  Tliiitr<siK  Cards,  with  Six  Eictdsesoi 

CTCiy  Cud,  and  Two  Copies  of  Card  of  Answers. 


DOHB8TIO  BGONOMY  TEST  OABD8. 

In  Three  Ptckets,  Pric«  u.  e*cli,  in  Cloth  Case. 

Thirty  Cards  in  eu:h  Packet,  and  each  Card  eoDtaliu  Six 

Qaestion*. 

W.  &  R.  CHAMBERS,  Lonton  and  Edinbukor. 
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STAN  DARD    G  RAMMArT. 

By  Professor  Meiklejohn,  Sl  Andrews. 


ENGLISH  GRAMMAR,  BOOK  I^  for  Standard  II. 

With  100  Exercises.    32  pages ..Priceai 

ENGLISH  GRAMMAR,  Book  II.,  for  Standard  111. 

With  100  E:eerdse3.    4S  pages  Price  3d. 

Just  PublUtud. 
ENGLISH  GRAMMAR,  Book  III.,  for  Standard  IV. 
With  90  Exercises.     48  pages Price  3! 


W.  &  R.  CHAMBERS,  London  and  Edinburgh. 


BOLU 

ROUND   WRITING. 


COX'S 


COX'S 


Copy  Books 


Copy  Boob 


Children's    ' 
Favourites. 


Teacher's 


Tim. 


now  ready,  in  15  PARTS,  PRICE  ad.  EACH. 

r  Alro"  (»Morted>  of  these  popular  Copy  Books  wUl  be  sent  CARRIAGE  PAID  to  sny  address  in  EnglMJ. 
Scotland,  or  Wales,  upon  receipt  of  P.O.O.  for  iSs. 


London:  JOSEPH  HUGHES,  Pilgrim  Street,  Ludgate  Hill,  E.C. 
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€mnbribge    Stniberaitg    f  a00. 

LECTURES    ON    TEACHING, 

Delivered  in  the  Univeisity  of  Cambridge  in  the  Lent  Term,  1880.    By  J.  G.  Fitch,  Her  Majesty's  Inspector 

of  Schools.    Crown  Svo,  cloth,  6s. 

LOCKE    ON   EDUCATION.    With  Introduction  and  Notes  by  the  Rev.  R.   H. 
Quick,  M.A.    Price  3s.  6d. 

CAMBRIDGE  WAREHOUSE,   17,  PATERNOSTER  ROW. 


OH   MY  POOR  CORN  I 


THE   GRY  OF  THOUSANDS. 


The  Wdr,  Manhfield,  near  Chippenluun,  A]ml  95th,  x88z. 
"  Will  you  kindly  send  me  another  box  of  your  Com  Salve ;  I  have  enclosed  is.  3d.    I  have  had  very  painful  Corns  for  a  great  number  of  yean,  and  by 
nsmg  your  Salve  have  found  great  relief,  and  nope  by  continumg  to  use  it  for  a  little  while  they  may  be  quite  cured.    I  will  recommend  your  Salve  to  my 
friends.— Mks.  Harry." 

19,  Beresfoid  Street, 'Jersey,  April  5th,  x68z. 
"  Mcsm.  Bond  ft  Co.— Gentlemen, — ^Please  send  me  two  boxes  of  your  Com  Cure.    Have  nearly  cured  my  corns  with 
contents  of  box  lately  got  from  you.— Yours  truly,  W.  H.  Brown." 

XK,  Leadenhall  Street,  E.C,  June  asnd,  z88z. 
"  Sirs, — Kindly  send  me  a  box  of  your  Cora  Salve.    I  enclose  stamps  for  same.    I  have  already  had  one  box  for  myadt 
and  can  testify  to  iu  goodness.— Yours  truly,  H.  G.  Morris." 

Gty  Tempennoe  Hotel,  Lendal,  York. 
"  Mr.  Bond.— Sir, — Will  you  kindly  send  me  another  box  of  your  Com  Salve ;  I  shall  try  another  one,  as  your  bst  has 
greatly  relieved  my  feet. — Yours  truly,  Joseph  Barkbr." 

BOND'S  MARVELLOUS  CORN  CURE 

Gives  immediate  relief  from  pain,  and  in  a  few  days  entirely  removes  Bunions,  Corns, 
Warts,  Chilblains,  Swellings,  Bums,  Blisters,  etc     See  Press  Opinions.     Use  no  other. 

Plaisters  entirely  superseded. 

The  Genuine  in  Pink  Wrappers,  and  bear  the  Government  Stamp.  Sold  by  all  Chemists. 

IS.  i|d.  and  2s.  gd.  per  box,  or  sent  post  free,  is.  3d  and  2s,  iid,  by  the  Proprietor, 

331,   UIGm    BIOniiBOIRlT,     TjODSTDQlsr^    "W.O, 

MANSFORD'S    MATHEMATICAL    WORKS. 

By  CHARLES  MANSFORD,  B.A.,  Lecturer  on  Mathematics  at  the  Westmmster  Training  College. 


HA!   HA  I    Yon  should  use 
Bond's  Corn  Curs. 


Maziflford*s  Sohool  Arithmetic.    Price  4s.  6d. 

The  entire  subject  is  logically  arranged ;  and  the  explanations 
given  indicate  the  proper  methods  of  teaching  the  rul^  and  also 
present  a  convenient  summary  of  the  principal  points  to  be 
remembered  by  the  pupiL 

The  best  methods  of  working  are  fully  explained  and  illustrated, 
and  the  rules  are  printed  at  Icmgth  and  in  different  types.  Most 
of  the  examples  are  tdcen  from  the  Papers  set  by  the  Education 
IDepartment  during  the  past  twenty  years. 

The  Sckoolmasttr  says — *  We  can  strongly  recommend  it  to  the  attention 
of  our  readers.' 

The  School  Board  Chronicle  says— *^  The  commercial  part  is  as  good  from 
the  practical  point  of  view  as  the  theoretical  is  from  the  scientific  standiwint. 
1 1  is  a  capital  Arithmetic ;  novel,  without  being  far-fetched  or  over-ingenious.' 


Just  issued^  containing  Christmas  Papers,  1879. 

M!aBBford*s  Mental  Arithmetio  for  Schools  and 

Training  Colleges.    Price  is.  6d. 

The  rules  and  examples  are  systematically  arranged  and 
graduated.  Each  page  contains  a  single  rule,  with  its  proper 
niastrations  and  accompanying  examples. 

The  miscellaneous  examples  contain  a  complete  set  of  the 
Certificate  Examination  Papers  in  Mental  Aritnmetic,  both  for 
Male  and  Female  Candidates,  from  the  beginning.  The  answers 
at  tlie  end  may  be  relied  upon. 


Mansford's  School  Euolid.    Books  Land  IL  Price  is. 

In  this  little  Manual  the  propositions  are  so  arranged  as  to 
bring  out  the  relation  of  tne  several  parts.  Exercises  and 
explanatoiT  notes  are  appended  to  each  proposition,  and  the 
diagrams  nave  been  specially  engraved  to  show  the  distinction 
between  the  constructive  parts  and  the  data.  A  series  of  one 
hundred  miscellaneous  exercises,  classified  according  to  the  propo- 
sitions on  which  they  depend^  is  given  at  the  end. 

Norn  ready y  price  is,  6d. 

Mansford's  Solution  of  Geometrioal  Exercises 

Explained  and  Illustrated.  With  a  Complete  Key  to 
THE  School  Euclid,  and  100  Additional  Examples. 
This  Key  has  been  prepared  specially  for  Teachers  who  use 
the  School  Euclid.  It  contains  the  Solution  of  all  the  Examples 
in  the  Text  Book,  and  also  of  icx)  Additional  Examples,  which 
are  so  arran^  that  a  Teacher  can  select  a  suitable  exercise  for 
any  proposition. 

Mansford's  Sohool  Algrebra.    Price  is.    New  Edition. 

Is  specially  adapted  for  Pupil-Teachers,  and  contains  Ju/I  ex- 
planationsQiih^  points  likely  to  prove  difficult  to  beginners.  There 
are  numerous  original  examples,  especially  in  problems,  which  are 
carefully  classified  and  graduated.  The  rekuion  of  the  subject  to 
Arithmetic  is  kept  constantly  in  view  and  illustraied  throughout. 

Adopted  by  the  London  School  Board,    New  Edition. 

Mansford's  Algebra  for  Blementary  £c'acols. 

Price  6d. 


^^  The  New  Editions  of  Mr.  Mansford's  Algebras  contain  Additional  Chapters,  with  numerous  Examples  on 
FACTORS.    These  Algebras  will  be  found  thoroughly  adapted  to  the  most  modem 
requirements  both  of  Elementary  and  Middle-class  Schools. 

^  Specimens  sent  post  free  on  receipt  of  published  price  in  stamps^ 

JOSEPH  HUGHES,  Educational  Mlisher,  Pilgnm  Street,  Ludgate  Hill,  E.C. 
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PHILIPS'  SCHOOL-ROOM  MAPS. 

New  Editions,  Reduced  in  Price. 


PHILIPS'    SERIES 

OP 

LARGE  SCHOOLROOM  MAPS. 

With  the  Physical  Features  boldly  and  distinctly  delineated,  and  the  Political 
boundaries  carefully  coloured.  Size— 5  feet  8  inches  by  4  feet  6  inches. 
Mounted  on  rollers  and  varnished. 

LIST  OF  THE  MAPS. 

Price  14s.  each. 

THE*  WORLD,    IN    HEMI-  !  ENGLAND  AND  WALES 


Pbilips'  Standard  School  Ata. 

Messrs.  GEORGE  PHILIP  &  SON 

Beg  to  call  attention  to  the  following  New  and  Chbl^pbr  Editions  of  some 
of  Uieir  leading  School  Atlasbs.  which  are  now  ready.  The  whole  of  the 
plates  have  bi^n  carefully  revised  to  date,  and  the  Aliases  are  confidently 
offered  as  the  Best  and  Cheapest  in  the  Trade. 

PHILIPS' OOMPREHENSIVE  ATLAS 

Of  Ancient  and  Modem  Geography,  containin^^  60  Maps(F<nty>t«o  Modem 
and  Eighteen  Ancient),  camullv  printed  in  colours,  with  Index.  JVhv 
Edition^  revised  and  enlarged.    Imperial  6vo,  strongly  half-bound, 


PHILIPS' STUDENTS  ATLAS, 


[iac6d. 


SPHERES 
EUROPE 
ASIA 
AFRICA 

NORTH  AMERICA 
SOUTH  AMERICA 
AUSTRALIA     AND 

ZEALAND 


SCOTLAND 
IRELAND 
PALESTINE 
INDIA 
i  NEW  ZEALAND 
NEW  I  OCEANIA 

Price  18s,  each. 

THE  BRITISH  ISLANDS 


THE  WORLD,  ON  MERCA- 
TOR'S  PROJECTION 

Supplementary  Maps  to  the  Series. 
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I^ealtlr  at  ftcfiooU 

BY  ALFRED  CARPENTER,  M.IX  (lOND.),  CS.S.  (CAMa), 
Vice-President  of  the  British  Medical  Asscciatim. 

VII.— VENTILATION-n«wAii«rrf. 
Floor  Space  and  Warming. 

TH£  direct  requirements  for  each  individual  being 
1 6 '6  feet  of  atmospheric  air  per  hour,  and  100 
times  that  quantity  being  necessary  to  prevent  injurious 
pollution,  the  problem  is,  whilst  removing  the  conse- 
quent impurity,  how  to  avoid  draught     It  is  easy 
enough  when  the  numbers  in  a  given  space  are  few, 
the  area  large,  and  the  temperature  outside  neither  too 
hot  nor  too  cold;  provided  the  natural  laws  which 
belong  to  gases  have  fair  play.     But  it  is  very  difficult 
when  persons  are  crowded  together,  and  floor  space  is 
occupied  to  the  utmost  extent  allowed  by  the  legal  edu- 
cational authorities.     Lofty  rooms  give  more  cubical 
space,  but  do  not  in  the  least  help  to  keep  the  air  pure. 
A  space  enclosed  by  four  high  walls  without  roof  and 
without  inlets  would,  if  crowded  with  children  to  the 
extent  allowed  by  authority,  become  exceedingly  un- 
wholesome.    To  enable  me  to  illustrate  our  subject, 
it  will  be  necessary  to  take  a  typical  room,  to  fill  it 
with  children  as  full  as  the  recognised  authorities  will 
allow,  and  then  to  determine  what  is  to  be  done  in  the 
way  of  ventilation  to  keep  the  air  pure.    The  Privy 
Council  have  ordered  that  no  school  shall  obtain  an 
annual  grant  which  does  not  allow  at  least  eighty  feet 
of  cubical  space  for  each  child  in  average  attendance. 
This  might  be  sufficient  under  certain  circumstances 
in  which  lighting  and  wanning  were  provided  on  the 
most  advantageous  conditions.     It  is,  however,  useless 
as  a  guide  in  matters  of  health,  except  to  show  what 
will  not  be  allowed     A  child's  seat  and  desk  cannot 
be  accommodated  with  less  than  six  square  feet  of 
floor   space  if  there  is  to  be  any  possibility  of  the 
teacher  taoving  ^bout  in  the  class.     This,  therefore,  is 
the  very  closest  proximity  which  is  ever  likely  to  arise  : 
I  six  square  feet  of  floor  space,  or  eighty  feet  of  cubical 
I  contents,  are  the  utmost  limits  allowed  for  crowding 
children  into^  any  school     It  b  far  too  crowded  for 
healthy  teaching  under  almost  any  circumstances  un- 
less the  air  is  kept  in  continuous  motion  at  a  rate  of 
movement  which  at  ordinary  temperatures  would  be 
obnoxious  to  both  teacher  and  scholar.     The  warmth 
of  the  air  in  the  room  would  prevent  an  injurious  in- 
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fluence  from  the  simple  movement  of  air,  to  most  of 
the  scholars,  but  those  sitting  near  the  inlet  would 
soon  be  chilled,  for  special  reasons.  At  an  ordinary 
temperature  (55*  to  60')  a  rate  of  one  and  a  haLf 
feet  per  second  b  not  perceived ;  this  is  nearly  one  mile 
an  hour ;  three  feet  per  second  is  perceptible  to  most 
Three  and  a  half  feet  is  a  slight  draught,  and  five  feet, 
which  is,  or  rather  more  than,  three  miles  per  hour,  is 
a  decided  draught  Whenever  the  temperature  within, 
as  compared  with  thai  vdthout,  differs  by  ten  degrees, 
there  would  be  a  draught ;  for  this  difference  of  tem- 
perature would  soon  arise  in  a  school  circumstanced 
as  I  have  mentioned  This  rate  of  ingress  will  arise  in 
the  typical  case,  which  means  a  room  12  feet  6  inches 
high,  20  feet  long  by  15  broad,  for  fifty  children.  We 
wUl  suppose  the  window  space  to  be  not  less  than  one- 
fifth  of  the  wholeof  the  wall,  which  is  the  least  it  ought  to 
occupy,  and  that  the  windows  reach  to  the  ceiling.  If 
the  temperature  out  of  doors  is  not  cold,  the  open 
windows  will  prevent  the  air  being  absolutely  unwhole- 
some to  such  a  crowd  in  the  room  for  a  short  time, 
and  without  very  serious  injury,  provided  there  are  in- 
lets of  a  corresponding  size.  The  air  of  the  room  may 
then  be  kept  from  becoming  absolutely  bad,  but  any 
diminution  of  exit  will  be  followed  by  a  rapid  rise  in 
the  quantity  of  impurities  in  the  room.  It  is  almost 
impossible  to  prevent  draughts  by  this  kind  of  close 
packing ;  the  result  is  that  the  window  which  is  next 
to  the  teacher  is  closed  as  soon  as  there  is  a  marked 
rise  in  the  temperature  of  the  room,  for  this  rise  is  at 
once  followed  by  draught  The  teacher  is  the  first  to 
feel  the  influence ;  the  windows  are  closed  one  afler 
the  other,  and  presently  the  room  becomes  absolutely 
pestiferous.  If  open  windows  are  to  be  trusted  for 
purposes  of  ventilation,  there  must  be  a  set  of  stringent 
rules  regarding  their  closing,  or  rather,  non-dosing.  It 
must  be  a  positive  obligation  upon  teachers  not  to  allow 
temperature  in  die  school  or  class-room  to  rise  more 
than  ten  degrees  above  that  which  is  outside  in  tem- 
perate seasons,  and  in  colder  weather  never  to  allow  the 
room  to  have  a  temperature  above  60'.  There  is 
nothing  which  so  effiaendy  ventilates  a  large  room  as 
open  windows,  with  a  good  fireplace  and  a  wide,  open 
chimney;  but  the  latter  are  out  of  use  now,  and  besides, 
open  fires  are  very  unsatisfactory  methods  for  warming 
a  school  or  class-room.  The  measures  for  ventilating 
must    be  arranged  with  reference  to  the  principle 
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adopted  for  wanning  and  also  for  lighting  the  school, 
and  managers  who  neglect  this  rule  will  fail  in  at  least 
two  of  the  points  mentioned,  if  not  in  all  three.     Open 
windows  can  be  tolerated  in  hot  weather,  but  they  will 
not  be  endured  in  cold  seasons.     Hence  it  is  necessary 
to  take  into  consideration  the  principle  which  is  to  be 
adopted  for  warming  the  building  when  the  plans  for 
building  schools  are  decided  upon.     It  is  customary  to 
leave  these  questions  to  be  settled  after  the  school  has 
been  built.     But,  in  reality,  lighting  and  warming  must 
be  a  part  and  parcel  of  the  principle  adopted  for  venti- 
lating a  school     Open  fireplaces  are  unsatisfactory  in 
large  schoolrooms.     Those  children  who  are  seated 
near  to  the  fireplace  are  scorched,  whilst  those  farthest 
away  do  not  get  a  ray  of  warmth.     Their  places  are 
fixed  for  them,  and  there  is  no  probability  of  change. 
For  reasons,  such  as  economy  and  efficient  supervision, 
it  is  best  not  to  increase  the  floor  space  to  too  large  an 
area,  but  overcrowding  greatly  increases  the  difficulty 
as  to  ventilation,  and  the  space  permitted  by  the  Privy 
Council  is  most  unsatisfactory  on  the  point  of  health. 
A  school  which  is  full  cannot  be  provided  with  air  con- 
taining at  all  times  less  than  '6  per  i,ooo  of  Co,  by  any 
system  of  ventilation,  unless  in  connection  with  artificial 
means  for  moving  the  air.     An  hour  after  assembly, 
the  C02  will  be  found  to  have  risen  to  i  vol  per  1,000, 
and,  as  a  consequence,  the  children  become  heavy 
and  listless,  and  unable  to  attend  properly  to  the 
instructions  of  the  teacher.     The  floor  space  for  each 
pupil  should  not  be  less  than  nine  feet,  whatever  the 
cubical  contents  of  the  room  may  happen  to  be ;  and 
this  is  too  little  unless  the  very  best  principles  of  ven- 
tilation are  adopted.    Twelve  square  feet  will  be  more 
satisfactory.     The  windows  may  be  used  for  outlets ; 
they  are  very  efficient  for  this  purpose.     They  should 
be  arranged  so  that  air  may  always  get  out  when  the 
school  is  in  work.     They  should  only  be  used  for  in- 
lets when  the  air  out  of  doors  is  above  fifty  degrees. 
In  cold  seasons  the  air  which  is  admitted  should  be 
warmed  air,  and  warmed  without  depriving  it  of  its 
vital  principle.     It  should  not  be  warmed  by  contact 
with  flame  or  hot  iron.     Air  which  has  passed  through 
heated  flues  is  impure  air.     It  has  been  deprived  of 
its  beneficial  properties  before  admission  into  the  room, 
and  is  worse  than  even  the  admission  of  cold  air 
would   be.     Cold  air  is  more  preferable  to  the  air 
which  has  been  warmed  in  the  usual  way  by  red  hot 
iron  or  gas.  Closed  stoves  and  stove  pipes,  unless  they 
are  properly  constructed,  are  all  bad  means  for  warm- 
ing purposes ;  and  gas  jets,  when  the  products  of  com- 
bustion are  not  removed,  are  worse  than  all.    The 
most  dangerous  forms  of  warming  apparatus  are  those 
gas  stoves  which  are  supposed  not  to  require  any 
communication  by  stove  pipe  with  the  outer  air.    Gas 
may  be  used  for  warming  purposes,  and,  if  the  fittings 
be  well  designed,  it  will  be  found  the  cheapest  and 
most  efficient  means  for  warming  a  schoolroom  \  but 
then  all  the  products  of  combustion  must  be  carried 
directly  out  of  the  room,  and  the  warmed  air  which  is 
admitted  must  not  come  into  contact  with  the  gas  flame. 
The  best  principle  is  a  combination  of  Tohin's  lubes, 
which  shall  enclose  a  set  of  minute  Dunsen's  burners, 
these  burners  fitted  to  ^he  bottom  of  the  tube,  but  able 
to  obtain  the  air  for  their  own  purposes  from  the  school- 
room. Thisair  must  be,  after  use,  then  conveyed  through 
a  smaller  tube  containing  pieces  of  asbestos  directly  out 
of  doors,  and  no  part  of  it  should  find  its  way  into  the 
schoolroom.   The  pipe  conveying  the  products  of  com- 


bustion into  the  outer  air  should  be  enclosed  in  the 
Tobin's  tube,  which  brings  fresh  air  into  the  room  from 
without,  and  warming  it  on  its  progress  up  the  tube.  The 
warmed  air  may  be  diffused  at  as  many  comers  or  re- 
cesses in  the  room  into  which  the  pipes  can  be  fitted. 
They  should  open  about  three  feet  from  the  flooL  The 
area  of  these  tubes  should  not  be  less  than  eight  mches  in 
diameter.    The  Bimsen  burners  must  be  arranged  so 
that  they  cannot  be  tampered  with.     It  may  be  con- 
venient to  have  them  fixed  in  the  basement  out  of  sight 
and  reach  (where  there  is  a  basement) ;  but  then  the 
air  required  for  combustion  is  not  taken  from  the 
floor  of  the  schoolroom.     Four  sets  of  smaU  Bunsen 
biurners,  each  set  of  which  will  consume  four  feet  of  gas 
per  hour,  will  be  sufi^cient  to  warm  the  air  of  a  school- 
room suificiently  for  100  children.    About  100  feet  of 
gas  per  day  is  ample  for  the  purpose,  lighting  them 
one  hour  before  the  children  assemble,  there  need  be 
no  expense  for  coal,  and  if  gas  should  be  supplied,  as  it 
easily  ought  to  be  in  most  places,  at  2&  6d.  or  35.  per 
1 000,  it  will  be  a  far  cheaper  and  cleaner  way  of  wanning 
and  ventilating  a  school  or  class-room  than  by  fires, 
furnaces,  chimneys,  or  water  pipes.     The  apparatus  is 
simple,  and  if  out  of  order  can  be  easily  put  right  by  any 
gas-fitter.   There  should  be  an  inlet  for  fresh  air  of  eight 
square  inches  for  each  twenty  children,  and  in  dose 
proximity  to  some  of  the  inlets  there  ought  to  be  a  small 
pan  containing  a  little  water.  The  warmed  air  in  passing 
over  this  would  take  up  the  necessary  moisture  and  pre- 
vent the  irritating  effect  which  dried  air  has  upon  some 
mucous  membranes.     The  exits  for  foul  air  ^ould  be 
larger  than  the  entrances.     The  sashes  of  the  windows 
may  be  so  arranged  as  to  allow  a  constant  stream  of 
air  to  pass  out  of  the  room.     This  is  easily  managed 
by  having  a  plate  of  perforated  zinc,  or  even  canvas, 
stretched  across  the  top  of  the  frame.     Canvas  keeps 
out  the  dirt  and  blacks,  whilst  the  minute  openings 
prevent    draughts,  if  perchance  the  passage  of  air 
should  be  in  the  reverse  direction.     I  have  sometimes 
arranged  a  Boyle's  ventilator  in  the  ceiling  with  gas 
jets  at  its  base  to  compel  up  draught    The  genoal 
difficulty  is,  that  outlets  of  this  kmd  are  not  large 
enough  for  the  purpose.    Watson's  syphon  system  is 
a  good  one  when  skilfully  applied,  but  it  requires  an 
intelligent  appreciation  of  its  qualities,  and  a  determina- 
tion not  to  allow  its  principle  to  be  tampered  with ; 
t>therwise  it  fails  to  effect  its  purpose.     On  the  whole, 
I  prefer  Bunsen's  burners  for  promoting  the  movemait 
of  fresh  air,  when  the  air  outside  is  too  cold  for  admis- 
sion without  warming.     The  same  channel  promotes 
ventilation  when  the  burners  are  not  in  use,  and 
Boyle's  ventilators  in  the  roof  are  the  best  means  for 
getting  rid  of  bad  air  when  open  windows  cannot  be 
used.     They  should  always  be  in  addition  to  the  open 
windows,  so  that  the  latter  may  be  closed  when  the 
outer  air  is  twenty  degrees  below  die  temperature  of  that 
inside.     From  what  I  have  said,  it  is  noanifest  that  no 
schoolroom  is  furnished  which  has  not  at  least  two  ther- 
mometers upon  its  walls,  so  placed  as  to  indicate  the 
mean  temperature.    There  should  also  be  placedwithin 
view  of  the  teacher  a  thermometer  outside  one  of  the 
windows,  which  should  be  occasionally  consulted,  so 
that  the  temperature  of  the  room  may  be  properly 
regulated ;  and  it  should  be  a  positive  rule  that  at  the 
end  of  every  hour  or  hour  and  a  half  the  school  or  class- 
room should  be  emptied  for  ten  minutes  at  least  and  tie 
*  windows  thrown  wide  open,  so  that  all  foul  air  may  be 
thoroughly  removed  in  the  middle  of  the  attendance. 
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practical  Wessons  on  Sitsect  £{&« 

BY  THEODORE  WOOD,   M.B.S.y 
Joint  Author  of  <  TTu  Field  Naturalisfs  HantBfoM 

No.  VL— THE  COLEOPTERA,  OR  BEETLE& 

Part  III. 

THE  Sternoxi  comprise  the  long,  narrow  beetles, 
popularly  known  as  *  Skip-jacks,'  a  title  derived 
from  their  curious  method  of  regaining  their  feet  if 
they  should  happen  to  fall  upside  down  upon  a 
level  surface.  The  legs  being  very  short  in  propor- 
tion to  the  size  of  the  beede,  the  insect  is  unable  to 
regain  its  foothold  in  the  ordinary  manner,  but  does 
so  in  a  very  remarkable  way. 

Lying  perfectly  still  for  a  second  or  two,  as  though 
to  summon  up  all  its  energies,  a  sudden  'click'  is 
heard,  and  the  beetle  flies  for  two  or  three  inches  into 
the  air,  turning  half  round  as  it  falls,  and  usually 
alighting  upon  its  feet  Should  it  be  unsuccessful,  as 
sometimes  happens,  a  second  attempt  is  made,  and  so 
on  until  success  crowns  its  efforts. 

A  glance  at  the  structure  of  the  thorax  will  give 
us  a  clue  to  this  curious  habit 

The  prostcrnuniy  or  under  side  of  the  prothorax,  is 
produced  into  a  kind  of  spike  (scientifically  termed  .the 
mturo^  or  dagger),  which,  when  the  insect  is  at  rest, 
fits  into  a  groove  between  the  second  pair  of  legs. 
When  the  insect  falls  upon  its  back,  and  wishes  to  re- 
gain its  feet,  it  arches  its  body  into  the  air  in  such  a 
manner  that  it  rests  only  upon  the  head  and  the  tip 
of  the  elytra.  While  making  this  movement,  the  mucro 
is  mechsuiically  drawn  from  its  sheath.  With  a  sudden 
jerk  the  position  is  reversed,  and  the  mucro  flies  back 
into  its  place,  forcing  the  base  of  the  elytra  sharply 
against  the  ground,  and  so  driving  the  insect  into  the 
air.  The  word  *  Sternoxi'  (1.^.,  sharp-breasted)  refers  to 
this  structure. 

AVhilst  the  beetle  is  in  the  act  of  leaping,  the  an- 
tennas lie  in  grooves  on  the  under  side  of  the  head, 
and  are  so  protected  from  the  risk  of  injury  by  the 
fall  In  one  family,  the  BuprestidcHy  this  power  of 
leaping  is  not  present 

The  beetles  of  this  group  are  only  too  abundant, 
their  larvae  being  the  well-known  *  wire-worms,'  which 
are  so  terrible  a  pest  to  the  agriculturist  They  are 
long,  thin  creatures,  generally  of  a  yellowbh-brown 
colour,  and  so  tough-skinned  that  it  is  almost  impos- 
sible to  damage  them,  a  stamp  from  a  heavy  boot 
merely  forcing  them  into  the  soil,  without  causing  them 
the  slightest  injury. 

These  wire-worms  confine  their  ravages  to  the  roots 
of  various  crops,  but,  being  hidden  from  sight,  cause 
infinitely  more  damage  than  the  creatures  which  feed 
ii[)on  the  more  exposed  portions  of  the  crops.  As  far 
as  is  at  present  known,  no  plan  seems  to  succeed  in 
destroying  them,  and  were  it  not  for  their  natural 
enemies,  viz.,  the  mole,  and  various  birds,  the  wire- 
worms  would  render  agriculture  an  almost  total  im- 
possibility. 

The  perfect  insects  may  be  found  in  great  numbers 
during  the  early  part  of  summer,  resting  upon  leaves 
and  flowers,  or  flying  slowly  and  clumsily  through  the 
air. 

The  next  of  the  principal  groups  of  beedes  consists 
of  the  Malacodermi,  or  '  soft-skinned'  beetles.  These 
comprise  the  well-known  'Soldiers  and  Sailors,'  the 
Glow-worm^  and  many  others. 


The  glow-worm  {Lamfyris  nactiiuca)  deserves  more 
than  a  mere  passing  mendoa 

This  insect  is  well  known  in  almost  every  part  of 
the  country,  the  pale  greenish  light  emitted  by  the 
insect  being  familiar  to  even  the  most  unobservant 
If  the  female  glow-worm  be  examined,  it  will  scarcely  be 
taken  for  one  of  the  beedes,  so  different  is  it  from  those 
with  which  we  are  ordinarily  acquainted,  possessing 
neither  wings  nor  elytra,  and  reminding  one  far  more 
of  a  grub  than  a  perfect  insect 

Ninety-nine  out  of  every  hundred  glow-worms  met 
with  by  the  casual  observer,  however,  are  females,  the 
males  being  seldom  or  never  seen  except  by  practical 
entomologists.  The  two  sexes  are  strangely  dissimilar 
in  appearance,  and  few  would  imagine  the  handsome 
winged  male  and  the  grub-like  female  to  belong  to 
the  same  species. 

Both  are  luminous,  the  female  in  a  far  greater  de- 
gree than  the  male,  whose  lamp  is  dim  and  compara- 
tively insignificant  The  light  proceeds  from  the 
under  surface  of  the  three  terminal  segments  of  the 
abdomen.  It  varies  considerably  in  intensity,  being 
under  the  control  of  the  insect,  which  can  increase  or 
diminish  it  at  will 

No  observer  has  as  yet  saUsfactorily  determined 
either  the  cause  or  the  object  of  this  curious  property. 
As  far  as  the  former  is  concerned,  very  litde  is  known, 
although  many  theories  have  been  advanced  upon  the 
subject 

As  regards  the  latter,  the  usual  nodon  is  that  the 
light  is  intended  to  act  as  a  guide  to  the  male.  At 
first  sight  this  seems  plausible  enough,  but  there  are 
several  facts  which  militate  against  the  idea.  In  the 
first  place,  it  seems  strange  that  certain  night-flying 
insects  should  be  gifled  in  such  a  manner,  while  others 
are  passed  over.  Again,  if  the  light  of  the  female 
be  intended  to  attract  her  mate,  of  what  use  is  the 
luminosity  of  the  male  ? 

Moreover,  the  larvae  and  pupae  are  also  luminous,  as 
are  even  the  eggs  in  a  slight  degree.  In  these  pre- 
liminary stages  of  development,  of  course,  the  attrac- 
tion theory  cannot  hold  good,  and  we  are  again  at  a 
loss  to  account  for  the  true  object  of  the  light 

The  glow-worm  is  one  of  the  many  unrecognised 
benefactors  of  the  human  race,  the  larva  preying 
largely  upon  snails,  which  are  destroyed  by  these 
creatures  m  great  numbers.  At  the  extremity  of  the 
body  of  the  larva  is  seen  a  brush-like  structure,  which 
is  udlized  for  the  double  purpose  of  aiding  locomotion, 
and  for  cleansing  the  body  from  the  slime  of  the  snails 
which  have  fallen  victims  to  their  insatiable  foe. 

These  larvae  may  be  commonly  found  both  in  the 
autumn  and  again  in  early  spring,  closely  resembling 
the  perfect  female  in  general  appearance.  Towards 
the  middle  of  May  they  change  to  the  pupal  con- 
dition, appearing  in  the  perfect  state  in  the  course  of 
two  or  three  weeks. 

The  Teredilia,  or  Borers,  include  the  litde  beedes, 
popularly  known  as  Death-watches,  concerning  which 
so  many  superstitions  are  still  rife  amongst  the  unedu- 
cated classes.  One  of  the  most  abundant  of  these  is 
the  litde  insect  bearing  the  scientific  title  of  Anobium 
striatum^  which  is  usually  the  destructive  agent  in 
'  worm-eaten '  furniture.  The  peculiar  *  ticking '  sound, 
generally  considered  as  the  premonition  of  approach- 
ing death  to  some  inmate  of  the  house,  is  caused  by 
the  insect  striking  its  head  against  the  woodwork  of  the 
room,  as  a  call  to  its  mate. 
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The  title  of  Heteromera,  a  word  signifying  *  un- 
equal jointed/  has  been  applied  to  the  succeeding 
group  of  beetles  on  account  of  the  structure  of  the 
tarsi^  those  of  the  first  and  second  pairs  of  legs  pos- 
sessing the  full  number  of  five  joints,  while  only  four 
are  visible  in  those  of  the  hinder  limbs,  the  missing 
joint  being  merged  into  the  basal  one,  and  so  escaping 
observation.  There  are  also  various  minor  character- 
istics which  it  is  needless  to  mention  in  a  series  of 
elementary  papers  such  as  the  present 

Although  the  Heteromera  include  a  considerable 
number  of  insects,  the  greater  proportion  are  only  known 
to  practical  entomologists,  who  have  made  the  coleop- 
tera  their  especial  study.  One  or  two  beetles,  however, 
included  in  the  group  are  familiar  to  most  of  those 
who  take  even  a  superficial  interest  in  natural  history. 

One  of  these  is  the  common  Oil  Beetle  {Melbe  pro- 
scarab(BU5\  which  is  plentiful  enough  in  the  early 
spring,  and  may  be  seen  slowly  crawling  on  the  hedge- 
banks  bordering  the  roadsides.  The  earlier  stages  of 
the  oil  beetle  are  very  remarkable. 

The  eggs  are  laid  by  the  parent  beetle  in  the  ground, 
the  young  grubs,  when  newly  hatched,  being  very 
minute,  and  furnished  with  six  strangely  long  legs. 
Immediately  after  leaving  the  eggs,  these  larvae  find 
their  way  to  the  surface  of  the  ground,  and  make  for 
the  nearest  flowers,  ascending  the  stems,  and  con- 
cealing themselves  among  the  blossoms. 

Before  very  long  a  bee  comes  in  search  of  honey, 
and  the  young  grubs  leave  their  retreats,  and  transfer 
themselves  to  the  body  of  the  visitor,  who  uncon- 
sciously carries  them  off  to  her  nest 

Several  hundreds  of  these  creatures  will  sometimes 
attach  themselves  to  a  single  humble  bee,  covering  the 
whole  of  its  body  and  limbs,  and  almost  disguising  its 
shape.  Once  in  the  nest  the  Meloe  larvae  quit  their 
bearer,  and  remain  in  the  interior,  feeding  upon  the 
stores  which  had  been  laid  up  by  the  bee  for  the  future 
young 

In  its  perfect  state,  the  oil  beetle  is  chiefly  remark- 
able for  the  yellowish  fluid  whicli  it  exudes  from  the 
joints  of  the  limbs  if  handled,  and  which,  in  olden 
times,  was  considered  as  a  sj^cific  for  toothache 

The  Meal-worm  {Tenehrio  tnolitor\  the  larvae  of 
which  are  in  such  request  among  bu-d-fanciers  as  food 
for  their  pets,  also  belongs  to  this  group. 

We  now  come  to  the  enormous  group  of  Rhvn- 
CHOPHORA,  or  Weevils,  which  may  be  distinguished 
by  the  formation  of  the  head,  which  is  prolonged  into 
a  kind  of  beak,  or  rostrum.  The  word  '  rhynchophora' 
(i>.,  *  snout-bearers')  refers  to  this  structure.  In  the 
greater  number  of  species  the  antennae  are  elbowed. 

In  this  country,  the  weevils  number  some  five  hun- 
dred species,  mostly  of  small  size,  averaging,  perhaps, 
the  sixth  of  an  inch  in  length.  Abroad,  however,  and 
more  especially  in  tropical  countries,  their  numbers  are 
very  considerably  augmented,  and  they  attain  to  far 
greater  dimensions  than  is  the  case  with  our  own 
fipecies.    Some  of  the  forms,  too,  are  especially  striking. 

Amongst  the  weevils  are  included  many  which  must 
be  ranked  among  the  direct  enemies  of  man,  their 
ravages  causing  the  annual  loss  of  many  thousands  of 
pounds  of  money.  The  most  terrible  of  these, 
perhaps,  are  the  two  Com  Weevils  (Calandra  gra- 
naria  and  oryg{e\  which  cause  almost  immeasurable 
damage  in  granaries,  both  of  British  and  fof eign  grain. 
They  are  both  small  insects,  barely  one-eighth  of  an 
Inch  in  length.    The  iiist-named  b  of  an  umform  dark 


brown  hue,  and  is  rather  the  larger  of  the  two ;  the 
ground  colour  of  the  latter  is  also  brown,  the  elytra 
being  ornamented  with  four  red  spots.  Neither  of 
them  are  supposed  to  be  indigenous  to  Britain,  but 
are  thought  to  have  been  accidentally  introduced  from 
abroad. 

The  destruction  caused  by  these  two  tiny  insects 
is  almost  beyond  belief.  We  read  that  they  are 
*  screened,'  or  sifted,  from  the  com  literally  by  the 
ton,  and  when  we  consider  the  quantity  of  grain  which 
must  have  been  devoured  by  these  insects  before  they 
attained  to  their  perfect  state,  we  can  easily  imagine 
the  terrible  havoc  which  they  cause. 

The  'com  weevils  are  most  prolific  insects,  and  it  is 
said  that  the  progeny  of  a  single  couple  will  amount 
to  as  many  as  six  thousand  beetles  in  the  course  of  a 
single  year.  The  eggs  are  deposited  singly  by  the 
parent  insect,  one  in  each  grain  of  corn,  the  interior 
of  which  is  entirely  hollowed  out  by  the  larva,  the 
mere  shell  only  remaining  untouched  When  full-fed, 
it  changes  to  the  pupal  condition  within  the  grain  oif 
com  upon  which  it  has  been  feeding,  remaining  therein 
until  it  reaches  the  perfect  state. 

Owing  to  the  difficulty  of  separating  the  damaged 
com  from  that  which  is  unhurt,  it  is  by  no  means  easy 
to  put  a  limit  to  the  ravages  of  these  insects,  and  the 
only  method  of  doing  so  would  appear  to  be  by 
destroying  the  whole  of  the  weevilled  grain  by  means 
of  fire.  In  the  course  of  a  few  years  their  numbers 
would  naturally  be  considerably  diminished,  and  we 
might  hope,  in  time,  to  see  the  almost  total  extinc 
tion  of  these  destmctive  little  pests. 

A  very  well-known  beetle  of  this  group  is  the  Nut 
Weevil  (Balaninus  nucum\  with  which  most  of  my 
readers  have  probably,  at  some  time  or  other,  been 
acquainted  in  a  manner  the  reverse  of  pleasant 
Most  people  know  the  disgusting  flavour  of  a  *bad' 
nut,  in  which  a  nauseous  dust  has  taken  the  place  of 
the  sweet  kernel 

This  unpleasant  transformation  is  oaring  to  the  nut 
weevil,  which  introduced  an  egg  into  the  fhiit  whOe  it 
was  yet  soft,  the  young  larva  devouring  the  kernel, 
and  filling  the  shell  instead  with  its  bitter  black  frass. 
When  full-fed,  the  grab  gnaws  its  way  through  the 
shell,  leaving  a  small  round  hole  as  the  only  indica- 
tion of  its  ravages,  and  falls  to  the  ground,  where  it 
undergoes  the  remaining  phases  of  its  development 

A  similar  insect  attacks  cork,  and  is  the  cause  of 
the  nauseous  flavour  in  '  corked '  wine. 

The  insect  itself  is  a  roundish  creature,  of  a  dark 
reddish-brown  colour,  prettily  mottled  with  black  and 
white  markings.  The  beak  is  peculiarly  long  and 
slender,  and  is  curved  downwards  from  about  the 
middle.  It  is  slightly  larger  than  the  generality  of 
weevils,  being  rather  more  than  a  quarter  of  an  inch 
in  length. 

The  most  destmctive  of  our  British  wood-boring 
beetles  is  the  little  insect  known  as  Scolytus  destntdefy 
both  of  which  titles  are  singularly  appropriate,  the 
former  signifying  a  winding  passage,  and  referring  to 
the  tunnels  bored  by  the  beetle,  while  the  application 
of  the  second  is  evident  enough. 

£lm-trees  are  the  chief  sufferers  from  the  ravages  of 
this  beetle,  which  drives  its  tunnels  in  every  direction, 
forming  a  perfect  network  of  sub-cortical  passages, 
and  finally  entirely  stripping  the  lower  part  of  the  tree 
of  its  barL  It  is  far  from  unusual  to  see  a  tree  en- 
tirely denuded  of  bark  to  the  height  of  some  eight  or 
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nine  feet  from  the  ground,  while  the  wood  is  com- 
pletely covered  with  the  burrows  of  the  Scolytus, 

Next  we  come  to  the  Longicornes,  or  Long-homed 
Beetles,  so  called  from  the  length  of  their  antennae, 
which  are  almost  invariably  thread-like,  and  are  never 
clubbed  at  the  tips. 

The  larvae  of  the  longicornes  being  wood-borers, 
the  beetles  are,  of  course,  more  or  less  destructive, 
although,  owing  to  their  comparative  scarcity,  we  do 
not  suffer  very  greatly,  in  this  country,  from  their  attacks. 
Residents  in  the  tropics,  however,  might  tell  a  different 
tale,  for  in  equatorial  countries  the  longicornes  increase 
to  a  wonderful  degree,  both  in  numbers  and  size. 

The  two  best  known  of  our  British  longicornes  are 
undoubtedly  the  Musk  and  the  Wasp  Beetles. 

The  former  of  these  (Cerambyx^  or  Aramia^  mos- 

chaia)  is   usually  common  in  the  neighbourhood  of 

willow-trees,  upon  the  wood  of  which  the  larva  feeds. 

It  is  rather  a  large  insect,  being  generally  about  an 

inch  and  a  quarter  in  length,  exclusive  of  the  antennae, 

and  is  of  a  bright  metallic  hue,  either  green  or  brassy. 

Its  chief  peculiarity  lies  in  the  powerful  musky 

odour  which  proceeds  from  the  body,  and  which  is 

produced,  although  in  a  lesser  degree,  by  several  other 

beetles,  of  which  the  well-known  Tiger  Beejde  is  one. 

So  powerful  b  this  odour,  that  the  presence  of  the 

beetle  can  be  detected  at  a  distance  of  several  yards. 

If  the  insect  is  handled,  too,  the  scent  clings  about 

the  fingers  for  some  little  time. 

The  musk  beetle  also  possesses  the  power  of  pro- 
ducing an  audible  sound,  by  the  friction  of  the  harder 
parts  of  the  body  against  each  other.  The  sound  is 
short,  sharp,  and  shrill,  and  is  repeated  in  rapid  suc- 
cession, sufficiently  loudly  to  be  audible  at  some  little 
distance. 

The  Wasp  Beede  (Clytus  arieiis\  although  not 
more  common  than  the  Musk,  is,  as  a  rule,  far  more 
often  noticed,  its  bright  colours  and  active  movements, 
so  diametrically  opposed  to  the  sluggish  habits  of  the 
latter  insect,  rendering  it  a  very  conspicuous  object 

It  is  a  handsome  insect,  and  well  deserves  its  popu- 
lar title,  the  black  and  yellow  elytra  bearing  a  strong 
resemblance  to  the  markings  of  the  insect  from  which 
it  derives  its  name. 

The  last  but  one  of  the  groups  of  the  coleoptera, 
viz.,  the  Phytophaga,  or  *  plant-eaters,'  comprises 
some  of  the  most  beautiful  of  all  the  British  beetles. 
To  this  group  belong  the  Chrysomelas  (/>.,  '  golden 
apples'),  whose  polished  forms  look  like  so  many  shining 
gems ;  the  exquisite  Donacias,  whose  metallic  bodies 
stud  the  stems  of  the  water  plants,  and  many  others 
of  equal  beauty. 

One  of  the  most  familiar  Phytophaga  is  the  well- 
known  Asparagus  Beetle  (Crioceris  asparagCjy  with  its 
crimson  thorax,  and  yellow  and  black  elytra,  which  is 
so  common  upon  the  plant  after  which  it  is  named, 
and  which  is  so  cordially  detested  owing  to  the  mis- 
chief it  causes.  The  Bloody-nose  Beetles  (Titnarchd) 
too,  with  their  curious  habit  of  exuding  a  drop  of 
reddish  fluid  from  the  mouth  if  handled;  and  the 
Halticidce^  those  tiny  little  beetles  with  so  wonderful  a 
power  of  leaping,  also  belong  to  this  group. 

The  last  group  consists  of  the  Pseudotrimera,  or 
insects  with  *  false  three-jointed '  tarsi^  so  called  because 
the  tarsi  are  formed  of  four  joints,  whereas  they  only 
appear  to  possess  three. 

With  a  few  exceptions,  the  beetles  of  this  group  are 
popularly  known  as  Lady-birds  (Coccineliid^^  insects 


which  are  more  valuable  to  us  than  most  of  us  have 
any  idea  o£  But  for  the  lady-birds,  our  hop-gronnds 
would  be  ruined,  and  we  should  scarcely  be  able  to 
keep  a  fruit-tree  in  our  orchards,  or  a  flower  in  our 
gardens.  For  the  devouring  aphis,  or  '  blight,*  as  we 
often  term  it,  would  be  master  of  the  situation,  and 
would  pursue  its  destructive  course  unchecked  by  the 
attacks  of  the  ravenous  lady-birds,  which,  both  in  the 
larval  and  perfect  states,  destroy  them  in  myriads,  and 
k^ep  their  numbers  within  proper  limits. 

There  are  several  species  of  lady-birds  inhabiting 
Great  Britain,  some  of  which  are  exceedingly  common, 
while  others  are  correspondingly  rare.  Our  two  com- 
monest species,  Coccindla  bipundata^  popularly  known 
as  the  *  two-spot,'  and  C  variabilis^  vary  in  colour 
and  markings  to  an  almost  inconceivable  degree-^ 
so  much  so,  in  fact,  that  a  drawer  might  almost  be 
filled  with  specimens  of  these  beetles  alone,  no  two 
of  which  should  exactly  resemble  one  another. 

In  some  years  these  beetles  are  far  more  plentiful 
than  in  others,  and  it  will  be  generally  found  that, 
when  the  aphides  are  unusually  numerous,  there  is  a 
corresponding  increase  in  the  numbers  of  the  lady- 
birds, which  serve  to  keep  down  the  ravages  of  the 
destructive  little  creatures. 

The  next  paper  of  this  series  will  be  devoted  to  a 
description  of  the  EupUxoptera^  or  Earwigs,  and  the 
Orthopiera^  comprising  the  Cockroaches,  Grass- 
hoppers, etc 

(To  bi  continued,) 
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BY  REV.   J.    G.    WOOD,   M.A.,  F.L.S., 
t  AtUhorof*  ffcnus  without  Ha$ids^  *  Natures  Teachings^^  etc. 

AND  THEODORE  WOOD,  M.E.S., 
^<mU  Author  of  *  The  Fteid Natwalisfs  Handbook,* 

No.  VIII.— THE  DOG  TRIBE. 

UPON  examining  the  respective  skeletons  of  one  of 
the  cats  and  of  a  member  of  the  dog  family,  we 
shall  see  that  the  distinctions  are  very  ap^>arent  The 
form  of  the  cat  is  evidently  that  of  an  animal  which  is 
intended  to  creep  up  stealthily  to  its  intended  victim, 
and  then  to  despatch  it  by  means  of  a  single  bound. 
Almost  every  detail  of  the  cat  tells  the  same  story ;  the 
structure  of  the  skeleton,  the  pads  beneath  the  feet, 
the  retractile  claws,  and  the  powerful  fore-limbs  all 
unmistakably  pointing  to  the  same  conclusion. 

But  the  members  of  the  dog  tribe  are  as  evidently 
intended  for  the  pursuit  of  prey  by  rapidity  of  foot 
alone.  The  limbs  are  formed  more  for  speed  than  for 
strength,  and  the  head  and  shoulders  do  not  possess  the 
massive  power  found  in  the  cats,  which  bury  their 
teeth  in  the  flesh  of  the  victim,  and  retain  their  hold 
until  the  death-blow  is  givea 

The  members  of  the  dog  tribe,  including  the  wolves, 
jackals,  and  foxes,  differ  from  the  cats  in  many  points 
both  of  structure  and  habits. 

It  will  be  remembered  that  the  latter  animals  feed 
chiefly  upon  prey  captured  by  themselves;  the  dogs,  on 
the  contrary,  will  devour  with  equal  avidity  the  flesh 
of  any  slaughtered  animal  which  they  may  And,  as  well 
as  oflal  of  all  sorts. 

A  glance  at  the  feet  will  at  once  point  out  the 
reason.    The  claws,  which  in  the  cats  are  of  such 
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service  in  the  capture  of  prey,  are  in  the  dogs  of 
comparatively  little  use  for  this  purpose,  being  short, 
blunt,  and  non-retractile. 

That  there  must  be  some  original  type  of  the  dog  is 
self-evident,  though  it  is  almost,  if  not  quite  impossible 
to  ascertain  with  any  precision  what  that  type  may 
be. 

There  is  no  similar  difficulty  about  the  wolves,  foxes, 
and  other  members  of  the  dog  tribe,  because  they  live  a 
wild  life,  and  so  can  preserve  their  own  typical 
character.  But  the  very  nature  of  the  dog  compels  it  to 
withdraw  itself  from  a  wild  life,  and  attach  itself  to  man. 
More  or  less  it  becomes  his  companion,  and  does  his 
work,  and  it  is  therefore  necessarily  modified  according 
to  the  race,  the  climate,  and  the  domestic  economy  of 
the  human  beings  with  whom  it  associates  itself 

Take  the  cities  of  the  East 

There  we  have  the  dog,  not  quite,  but  nearly  wild, 
doing  the  work  of  man,  by  acting  as  scavenger,  and 
so  enabling  man  to  live. 

Take  the  semi-nomad  North  American  Indian,  who 
lives  in  tents,  but  remains  for  months,  and  sometimes 
for  years,  in  the  same  locality.  He  is  a  warrior  and 
hunter,  and  nothing  else,  utterly  despising  work,  and, 
even  if  he  does  grow  a  crop  of  maize,  delegating  all 
the  work  to  the  women. 

With  him  the  dog  becomes  the  guardian  of  the 
temporary  village.  He  knows  every  inhabitant,  and 
allows  no  stranger  to  enter  unless  accompanied  by  one 
of  the  warriors. 

Go  fiuther  north,  and  take  the  Esquimaux,  an 
aggregation  of  equally  nomad  tribes,  but  inhabiting  a 
region  of  almost  perpetual  snow  and  ice.  Here  the  dog 
becomes  the  beast  of  biu-den  and  traction.  He  can  have 
no  roof  to  cover  him,  for  his  masters  are  themselves 
glad  to  huddle  in  their  little  huts  of  snow,  which  are 
hardly  large  enough  to  hold  them  and  their  families.  So 
he  is  supplied  with  a  coat  of  long  and  dense  fur,  which 
enables  him  to  live  where  the  smooth-haired  dog  would 
be  frozen  to  death. 

Should  he  belong  to  a  pastoral  race,  he  becomes 
the  faithful  guardian  of  the  flocks.  Should  he  belong 
to  a  race  that  lives  by  hunting,  and  has  to  contend 
for  food  with  the  wild  beasts,  he  becomes  the  fierce 
and  tireless  hound.  And  should  he  belong  to  those 
who  only  want  him  to  make  a  pet  of  him,  he  becomes 
a  pet  accordingly,  useless,  silly,  and  selfish. 

All  the  varieties  of  the  domestic  dog  are  purely 
artificial,  and  as  in  these  pages  we  treat  of  Nature, 
and  not  of  art,  we  make  no  mention  of  them. 

These,  therefore,  will  be  altogether  omitted,  and  the 
wild  animals  of  the  tribe  alone  taken  into  considera- 
tion. 

The  first  to  be  mentioned  is  the  well-known  Dhole, 
or  Kholsun  {Cuon  Dukhuensis\  which  is  found  in  the 
more  western  parts  of  British  India. 

The  colour  of  the  animal  is  a  dark  bay,  the  muzzle, 
ears,  and  tip  of  the  tail  being  darker  than  the  rest  of 
the  body.  In  size,  it  about  equals  a  rather  small  grey- 
hound. 

Common  though  the  dhole  is  in  the  country  which 
it  inhabits,  it  is  seldom  or  never  seen  by  the  residents, 
owing  to  its  timid  and  retired  mode  of  life.  By  many 
travellers,  indeed,  it  has  been  considered  as  merely  a 
myth  of  the  natives.  In  the  dense  jungles,  however, 
it  is  abundant  enough. 

The  most  noticeable  point  concerning  the  dhole  is  its 
fondness  for  the  chase.    For  the  purpose  of  procuring 


prey  it  combines  in  large  packs  of  some  fifty  or  sixty 
individuals,  and  by  sheer  force  of  numbers  contrives 
to  overcome  such  large  and  povrerful  game  as  the  wild 
boar  and  the  tiger.     And  this  is  the  more  remarkable 
when  we  consider  what  insignificant  weapons  the  dhole 
can  bring  to  bear  against  the  poweifiil  tusks  and 
talons  of  its  adversaries.     The  secret  of  success,  how- 
ever, lies  in  its  courage  and  pertinacity,  for,  although 
their  comrades  are  being  struck  down  on  all  sides,  the 
survivors  continue  the  attack  without  allowing  their 
foe  an  instant's  pause,  and  do  not  cease  their  onslaught 
until  the  unfortunate  animal  yields  from  fatigue  and 
loss  of  blood. 

The  speed  of  the  dhole  is  very  considerable,  even 
the  swift-footed  deer  being  unable  to  escape  from  their 
apparently  insignificant  pursuers.  It  is  a  carious  fact 
that,  while  engaged  in  the  chase,  the  dhole  is  almost 
silent,  an  occasional  low  whimper  being  the  only  sound 
ever  emitted. 

In  Nepaul,  and  the  northern  parts  of  India,  an 
animal  nearly  allied  to  the  dhole  is  found,  whidh  is 
generally  known  as  the  Buansuah  {Cuon primarcus). 

This  animal,  which  is  generally  supposed  to  be  the 
progenitor  of  our  domestic  dog,  is  very  similar  in 
habits  and  general  appearance  to  the  animal  already 
described  Like  the  dhole,  it  hunts  in  packs,  which, 
however,  seldom  consist  of  more  than  ten  or  a  dozen 
individuals.  It  differs  also  in  its  habit  of  givinc; 
tongue  while  running,  continually  uttering  a  peculiar 
bark,  very  distinct  from  that  of  the  domesticated 
animal  ^ 

The  buansuah  is  often  captured  when  young,  and 
carefully  trained  for  the  chase,  the  wild  boar  being 
the  selected  quarry.  For  the  purpose  of  hunting  this 
animal  the  buansuah  is  very  valuable,  its  sudden, 
snapping  bite  beirig  far  more  effective  than  the  attack 
of  the  ordinary  hound.  It  is  not  so  easily  taught, 
however,  to  follow  other  game,  being  rather  apt  to 
relinquish  the  pursuit  almost  at  the  moment  of 
capture. 

The  well-known  Dingo  {Cants  dingo)  of  Australia 
must  not  be  passed  by  without  mention. 

I'his  animal  is  not  thought  to  be  an  indigenous  in- 
habitant of  the  continent  it  inhabits,  inasmuch  as  all 
Australian  mammals  seem  to  be  marsupials,  but  is 
supposed  to  have  been  imported  from  some  unknown 
source  many  years  ago.  It  is  rather  a  handsome 
animal,  being  of  a  rich  reddish-brown  colour,  sprinkled 
V  ith  blackish  hairs  over  the  greater  part  of  the  body : 
the  ears  are  short  and  erect,  and  the  tail  is  thick  and 
bushy,  almost  as  much  so  as  the  well-known  *  brush ' 
of  the  fox. 

To  the  colonists  and  farmers  of  Australia  the  dingo 
is  an  unmitigated  pest,  ravaging  the  flocks  night  after 
night,  and  committing  incalculable  damage  in  a  very  short 
space  of  time.  As  many  as  twelve  hundred  sheep  and 
lambs  have  been  stolen  from  a  single  colony  by  these 
animals  in  the  course  of  three  months.  And  the 
cunning  of  the  dingo,  being  little  inferior  to  that 
of  the  fox,  renders  it  a  very  difficult  matter  for  the 
settlers  to  protect  their  herds  from  the  attacks  of  the 
wily  foe. 

Like  the  dhole  of  India,  the  dingo  hunts  in  kr^re 
packs,  each  of  which  has  its  appointed  sphere  of  action, 
and  never  trespasses  into  the  district  of  another  band 
When  attacked  by  human  foes,  it  shows  little  inclina 
tion  to  fight  except  when  brought  to  bay,  whent  iwill 
attack  its  pursuers  with  great  ferocity. 
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Various  attempts  have  been  made  to  domesticate 
the  diiigo,  and  with  partial  success  ;  but  its  temper  is 
alwajs  very  uncertain,  and  it  is  always  apt  to  attack 


numbers,  but,  owing  to  its  nocturnal  habits.  Is  more 
often  heard  than  seen,  keeping  up,  as  it  does,  a  per- 
petual howl  from  dusk  to  dawn.     It  usually  herds  to- 


any  passing  humaD  being,  its  own  nriaster  not  excepted, 
without  the  slightest  provocation  or  apparent  cause. 

Leaving  the  dogs  themselves,  we  come  to  the 
closely  allied  Jackals,  which  are  found  in  many  parts 
of  the  African  and  Asiatic  continents.  There  are 
several  species  of  these  animals,  of  which  the  most 
abundant  and  familiar  are  the  common  Jackal,  or 
Kholah(Cani> a»»»j)  of  India  and  Ceylon,  etc,  and  the 


gether  in  packs,  which  retire  to  the  thick  forest  during 
the  day,  and  sally  out  after  dark  in  search  of  food. 

Their  prey  usually  consists  of  the  smaller  quadru- 
peds, which  they  can  overpower  without  much  diffi- 
culty. They  are  not  very  particular,  however,  and  are 
equally  satisfied  with  the  carcase  of  any  slain  animal 
which  they  may  happen  to  meet  with. 

The  jackal  isoAen  known  as  the' lion's  provider,'owing 


Black-bu^ed  Jackal  {Canis  muemtlas)  of  Southern 
AMca. 
The  bama  of  these  animala  is  found  in  very  ^reat 


to  its  habit  of  following  closely  upon  the  footsteps  of  the 
large  meml>ers  of  the  feline  tribe,  This  title,  however, 
is  rather  misapplied,  for  jackals  follow  a  Uon  or  tiger 
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solely  for  the  purpose  of  preying  upon  what  remains  of 
the  carcases  of  his  prey  after  his  lordly  appetite  is 
satisfied  A  ring  of  jackals  may  often  be  seen  sur- 
rounding a  lion  when  engaged  in  feeding,  patiently 
waititig  until  his  wants  :ire  supplied  and  they  can  con- 
sume the  remainder. 

Occasionally  a  jackal  will  separate  himself  from  his 
companions,  and  live  in  solitude.  These  hermit 
animals  are  terrible  foes  to  the  farmers,  attacking  the 
hen-roosts  and  sheep-folds  by  night,  and  causing  great 
havoc  amongst  the  assembled  animals. 

The  fur  of  the  jackal  is  of  a  yellowish-brown  tinge, 
whence  the  scientific  name,  aureus — Le.,  'golden' — is 
derived.  In  size,  it  rather  exceeds  the  common  British 
fox.  Like  that  animal,  it  is  possessed  of  a  powerful 
and  unpleasant  odour,  which,  singularly  enough,  grad- 
ually dies  a»-ay  if  the  creature  be  kept  in  confinement 

The  black-backed  jackal  of  South  Africa  may  be 
easily  distinguished  from 
the  Asiatic  species  by 
the  black  and  white 
markings  upon  the  back. 
The  size  and  general 
appearance  of  both  ani- 
mals are  much  the  same ; 
in  habits  also  they  are  so 
simitar  that  a  detailed 
description  is  rendered 
unnecessary. 

The  fiercest  and  most 
terrible  animals  of  the 
dog  tribe  are  found  in 
the  WoLVBS,  which  in- 
hid>it  almost  all  parts  of 
the  world,  from  the 
Arctic  regions  to  the 
tropics. 

There  are  several 
kinds  of  wolves,  as  well 
as  many  varieties,  which 
by  some  authors  are 
elevated  to  the  rank 
of  species.  The  best 
known  of  these  is  the 
Common  Wolf  {Cants 
lupus),  which  is  so  abun- 
dant in   many  parts  of 

Europe.      The    colour  v 

of  this   animal  is  grey, 

rather  thickly  sprinkled  with  black  hairs,  and  tinted 
in  some  parts  of  the  body  with  a  warm  fiiwn  hue ; 
the  lower  parts  of  the  body  are  almost  white. 

When  found  singly,  which  is  not  very  often,  the 
wolf  is  a  comparatively  insignificant  enemy,  his 
courage  not  being  of  a  very  high  order ;  when  txinded 
together  in  packs,  however,  which  is  almost  always 
the  case,  there  are  few  animals  which  they  cannot 
overcome.  Even  the  bear  himself  often  falls  a 
victim  to  their  attacks,  and  such  piowerful  animals  as 
the  buffalo  and  the  elk  have  little  or  no  chance  against 
them. 

One  great  [>eculiaiity  in  the  wclf  lies  in  its  unweary- 
ing pertinacity  when  engaged  in  the  pursuit  of  prey. 
Once  fairly  upon  the  trail,  it  follows  up  the  victim  with 
a  long,  swinging  gallop,  which  carries  it  along  at  a 
wonderful  pace,  and  is  certain,  sooner  or  later,  to  bring 
it  up  with  the  quarry,  howevet  fleet  the  himteil  ahirhat 
maybe; 


When  the  victim  is  once  overtaken,  its  chance  of 
escape  is  small  indeed.  The  wolves  crowd  round  it, 
attacking  it  with  a  series  of  fierce,  snapping  bites,  each 
of  which  causes  the  teeth  to  meet  in  the  fiesh  of  its 
adversary.  If  one  animal  is  killed,  another  at  once 
takes  its  place,  and  before  very  long  the  issue  of  the 
struggle  is  decided. 

When  the  victim  is  once  slain,  the  wolves  seem  to 
lose  all  control  over  themselves,  fighting  fiercely  for 
every  morsel  of  the  coveted  flesh,  and  attacking  each 
other  with  the  most  ungovernable  fury.  If  one  should 
be  overcome,  he  is  instantly  devoured  by  the  survivors, 
and  it  is  even  reported  that  any  animal  who  is  unfor- 
tunate enough  to  dabble  himself  with  the  blood  of  the 
victim  is  certain  to  share  the  same  fate.  A  weak  and 
sickly  wolf,  also,  is  sure  to  fall  a  prey  to  the  ravenous 
hunger  of  its  comrades. 

The  wolf  is  not  very  particular  as  to  the  nature  of 
his  prey,  animals  of  all 
kinds,  even  to  frogs, 
toads,  and  insects,  sup- 
plying him  with  food. 

It  seems  strange  that 
so  bold  an  animal  as  is 
the  wolf  as  a  general 
rule,  should  at  other 
times  exhibit  the  most 
utter  cowardice.  If  a 
wolf  is  caught  in  a  trap. 


for 


seems  at  once  to  leave 
him,  and  he  cowers 
down  in  a  comer  of  his 
prison,  and  allows  him- 
self to  be  slaughtered 
without  ofl'ering  the 
slightest  resistance. 

As  is  the  case  with  the 

lion,  too,  its  suspicious 

nature  sometimes  ofi%rs 

a  chance  of  escape  to 

its     intended     victims. 

Travellers,  when  chased 

by   wolves,    have    more 

than    once    escaped  by 

trailing  a  piece  of  rope, 

or    some   other    object 

'  from   the  carriage,  and 

changing  it  for  another 

as  soon  as  the  wolves  bogan  to  lose  their  suspicions. 

The  hunters  also  lake  advantage  of  this  excessive 

caution,  and  protect  their  slaughtered  game  from  the 

wolf  as  they  do  from  the  linn — viz. ,  by  planring  a  stick 

by  the  side  of  the  carcase,  and  attaching  to  it  a  streamer 

of  white  cloth,  which  flutters  in  the  wind,  and  deters 

the  fierce  animals  from  approaching. 

The  Black  Wolf  {Cants  oaidentalis)  of  America 
greatly  resembles  the  last-mentioned  animal,  both  in 
character  and  habits.  In  appearance  also  he  differs 
only  in  a  slight  degree,  and  for  a  long  time  was  con- 
sidered to  be  nothing  more  than  a  permanent  variety 
of  the  common  species. 

A  smaller  and  more  abundant  animal,  found  in 
great  numbers  upon  the  vast  American  plains,  is  the 
Prairie  Wolf  {Canis  iairans).  These  animals  are 
always  to  be  seen  in  great  profusion  upon  the  outskirts 
of  the  herds  of  bisons  which  populate  the  plains, 
hovering  in  the  neighbourhood  in  the  hopes  of  mei' 
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coming  any  injured  or  weakly  member  of  the  herd. 
A  considerable  number  also  usually  follow  the  hunter, 
feeding  upon  the  carcases  of  animals  which  he  has 
slain,  and  from  which  he  has  taken  sufficient  for  his 
own  requirements. 

One  of  the  best-kiiown  of  the  American  wolves  is 
the  Coyote,  or  Cajote  {Canis  ochropus),  which  is 
equally  hated  and  despised  by  the  hunters  on  account 
of  its  skulking  and  cowardly  nature.  This  animal, 
which  is  very  abundant  on  the  prairies,  has  more  of  a 
loz-like  aspect  than  the  other  wolves.  In  general 
habits  it  presents  no  very  great  difference  from  the 
previously^mentioned  species. 

The  }'oung  of  the  wolves  vary  from  three  to  ei^ht 
ix  nine  in  number,  and  are  tmught  up  in  a  kind 
of  nest  constructed  by  the  mother,  which  is  lined 
with  moss  atfd  fur  pulled  from  her  own  body.  When 
they  attain  the  age  of  six  or  seven  months,  the  young 
wolves  are  able  to  take  care  of  themselves. 

In  spite  of  their  fierce  and  savage  nature,  wolves 
have  occasionaUy  been  tamed  and  brought  into  subjec- 
tion— such  animals,  of  course,  being  captured  when 
quite  young,  before  their  character  was  fully  developed 
A  mixed  breed  has  sometimes  occurred,  between  the 


strong  is  this  scent,  that  any  object  touched  by  the 
fox  retains  the  odour  for  a  considerable  period  of 
time. 

The  fox  seems  to  be  aware  of  the  possession  of 
this  peculiar  properly,  although,  in  all  probability,  his 
nostrils  are  unable  to  perceive  the  odour;  for  when 
hunted  he  will  try  every  means  which  occurs  to  his 
fertile  brain  to  break  the  line  of  scent  For  this 
purpose  he  employs  a  perfect  variety  of  tricks,  such 
as  returning  upon  his  own  track  for  some  little  distance, 
and  leaping  off  at  right  angles,  in  the  hope  of  escaping 
before  the  fraud  is  discovered.  The  animal  will  even 
roll  in  any  odorous  substance  he  can  find,  in  order  to 
disguise  his  own  peculiar  scent,  and  mislead  the 
hounds  by  causing  them  to  imagine  that  they  are  upon 
the  wrong  track. 

Many  foxes  become  so  crafty  that  they  make  their 
escape  again  and  again,  always  contriving  to  elude  the 
pack,  until  the  hounds  become  completely  dispirited, 
and  consider  the  issue  of  the  chase  as  a  foregone  con- 
clusion. 

There  is  a  gravel  pit  in  Kent  which  exhibits  the 
cunning  of  the  fox  in  a  very  singular  manner. 

The  animal  has  burrowed  into  the  ground  at  some 


tame  wolf  and  the  domestic  dog,  their  offspring  being 
especially  powerful  and  courageous. 

Next  we  come  to  the  FoxKS,  of  which  thoe  are 
several  species.  ■  Formerly  included  by  zool<^ts  in 
the  precedii^  genus  Canis,  together  with  the  dogs 
and  the  wolves,  they  were  separated  by  later 
writers  on  account  of  the  elongated  pupil  of  the  eye, 
and  also  from  the  bushy  nature  of  the  tail  The  ears, 
too,  are  always  triangular,  and  are  sharply  pointed. 

The  best  known  of  the  foxes,  of  course,  is  that 
found  in  our  own  country  ( Vulpes  vulgaris),  aiid  which 
is  so  familiar  to  us  on  account  of  tbe  chase,  for  which 
it  is  specially  preserved. 

The  colour  of  this  animal  is  a  rich  reddish-brown, 
becoming  rather  lighter  on  the  lower  pa;1s  of  the 
body.  At  the  appcoicfa  of  ninter  4m  fbr  becomes 
perceptibl/  3>!£r,  vsA.  al  Uie  saice  tiiae  increases 
greatly  iii  thickness,  jusc  as  is  the  case  with  the  stoat, 
^though  not  to  the  same  degree^  The  tip  of  the 
tail,  or  '  brush,'  always  retains  a  more  or  less  whitish 
hue. 

Perhaps  the  most  remarkable  point  in  the  nature  of 
the  fox  is  the  singularly  powerful  and  napleasant 
odour  '«4iich  is  exuded  from  the  body,  and  which 
proceeds  from  glands  sitaated  near  the  taiL     So 


distance  from  the  mouth  of  the  pit,  carefully  concealing 
the  entrance  to  the  '  earth '  among  the  tangled  vege- 
tatioa  Carrying  the  tunnel  on,  a  second  exit  appears 
in  the  side  of  the  pit  itself,  some  half-way  to  the 
ground.  V 

When  hunted,  the  animal  was  evidently  accustomed 
to  enter  his  burrow  at  the  upper  end,  pass  through  it, 
and  make  his  escape  by  leaping  into  the  quarry,  while 
the  hounds  were  at  fault  above,  the  idea  of  the  second 
exit  not  being  likely  to  strike  the  huntsmen,  at  any  rate 
for  some  little  time. 

The  same  craft  and  cunnii^  is  employed  by  thf 
fox  when  pillaging  the  hen-roosts,  etc.,  of  the  neigh 
bourhood,  his  visits  being  paid  with  such  caution  thai 
detection  is  rendered  almost  impossible. 

Yet,  cunning  as  is  the  fox  as  a  general  rule,  on  soniP 
occasions  his  craft  seems  almost  entirely  to  desert  hln.. 
The  late  Mr.  Charles  Waterton,  in  one  of  his  we" 
known  essays,  relates  an  instance  of  this  want  of  saga- 
city. * 

A  fox,  visiting  a  poultry  yard,  had  made  off  with 
eight  young  turkeys.  Finding  that  his  booty  would 
more  than  suffice  for  a  single  meal,  he  buried  five  of 
his  victims  in  a  neighbouring  garden,  evidently  intend- 
ing to  return  on  the  following  evening  and  resume  his 
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banquet  But  although  the  bodies  of  the  slaughtered 
birds  ^ere  carefully  concealed,  one  wing  of  each 
was  left  projecting  above  the  soil,  thus  pointing  out 
the  transaction  to  every  passer-by.  As  Mr.  Waterton 
remarks,  '  An  ass,  in  this  case,  would  have  shown  just 
as  much  talent  and  cunning  as  Reynard  himself  had 
exhibited' 

Passing  lo  the  foxes  of  other  countries,  the  Ameri- 
can fox  ( Vulpes  fulvus)  deserves  a  passing  mention. 
This  animal  is  very  variable  in  its  colouring,  specimens 
having  been  found  of  almost  every  intermediate  hue 
between  black  and  pale  yellow.  A  black  streak 
almost  invariably  crosses  the  shoulders,  earning  for 
the  animal  the  alternative  title  of  *  cross  fox.' 

The  Arctic  fox  ( Vulpes  iagopus)  is  a  very  well-known 
animal,  chiefly  on  account  of  the  valuable  fur,  which 
is  much  used  in  commerce.  During  the  winter,  at 
which  time  it  is  most  in  request,  the  coat  is  of  a  beau- 
tiful silky  white,  darkening  to  a  dull  greyish-brown 
as  the  season  advances.  The  Arctic  fox  inhabits  the 
northern  regions  of  Europe,  Asia,  and  America. 

This  animal  appears  to  be  almost  destitute  of  the 
remarkable  cunning  of  the  others  of  its  race,  being 
easily  trapped,  and  allowing  a  hunter  to  approach  within 
easy  shooting  distance.  In  one  way,  however,  it  is 
sagacious  enough,  possessing  the  power  of  imitating 
the  cries  of  the  birds  upon  which  it  feeds,  and  so  en- 
ticing them  within  its  reach. 

Somewhat  resembling  a  very  small  fox  in  general 
appearance,  the  Asse,  or  Qzzvosl  {Vulpes  caamd)  merits 
a  passing  mention. 

This  animal  is  found  in  Southern  Africa,  where  it  is 
remarkable  for  its  inroads  upon  the  nests  of  the  ostriches, 
the  eggs  of  which  it  destroys  in  great  numbers.  Not 
being  able  to  pierce  the  thick  shell  with  its  tiny  jaws, 
it  rolls  the  egg  against  a  stone,  or  other  hard  substance, 
and  so  contrives  to  obtain  the  contents. 

Passing  by  the  Otocyon  and  the  Fennec,  we  come 
to  the  last  of  the  dog  tribe  which  can  be  mentioned  in 
this  paper,  and  whose  position  in  the  family  is  as  yet 
very  uncertain.  This  is  the  Hunting  Dog  {tycoon 
venaticus\  which  has  been  thought  to  constitute  a 
connecting  link  between  the  dog  tribe  and  the  hyaenas ; 
a  final  decision,  however,  has  not  as  yet  been  arrived 
at  In  fact,  the  characteristics  of  the  hyasnas  and  the 
dogs  are  so  curiously  intermixed  in  this  strange  animal, 
that  it  must  be  a  matter  of  extreme  difficulty  to  rele- 
gate it  to  its  true  position  in  the  scale  of  creation. 

The  colour  of  the  hunting  dog  is  a  reddish-brown, 
mottled  with  black-and-white  patches ;  the  nose  and 
jaws  are  black,  and  a  black  streak  runs  along  the  head 
between  the  eyes.  The  ears  are  large,  and  the  tail  is 
long  and  bushy. 

Like  the  dhole  and  the  buansuah,  the  hunting 
dog  combines  in  large  packs  for  the  purpose  of 
procuring  game,  generally  choosing  the  night-time  for 
its  predatory  excursions.  Its  sense  of  scent  is  won- 
derfully k.»en,  and  its  speed  very  great,  and  it  is  but 
seldom  that  the  hunted  animal  is  allowed  to  escape. 

It  will  be  seen  that,  although  the  cat  and  dog  tribes 
both  include  some  of  the  larger  carnivora,  the  two 
families  are,  in  structure  as  well  as  in  habits,  essentially 
different ;  and  that  the  distinctions  between  the  do- 
mestic cat  and  do^  are  no  greater  than  between  their 
more  savage  relatives  which  have  never  known  the 
loss  of  freedom. 

(To  he  continued^ 


FOURTH    SCHEDULE    SUBJECTS: 

MECHANICS 

BY  RICHARD   BALCHIN. 

IT  is  proposed  to  introduce  *  elementary  science '  as 
a  '  class-subject '  in  the  Mundella  Code.    It  is  put 
on  a  level  with  Geography  and  Grammar,  and  a 
syllabus  is  given  in  which  *  Mechanics '  occupies  a 
very  prominent  place.     This  indicates  the  value  set 
upon  such  kind  of  instruction  by  the  Department    I 
think  I  can  trace  the  handiwork  of  one  of  the  best 
known  and  most  highly  esteemed  of  H.M.  Inspectors. 
I  am,  as  may  be  suppc^ed,  especially  gratified  to  find 
my  favourite  subject  thus  treated     Of  the  direct  en- 
couragement given  to  the  teaching  of  Mechanics  by 
the  London  School  Board,  I  can  speak  from  pleasant 
personal  experience.     It  is  no  wonder  it  should  be 
thus  highly  esteemed.     It  is  the  one  subject  above 
all  others  that  lends  its  aid,  in  the  words  of  Gambetta, 
to  '  that  progress  which  is  the  development  of  that 
capital  given  by  nature,  and  which  is  called  reason.'  I 
suppose  all  teachers  have  read  Sir  John  Lubbock's 
speech  at  York,  as  reported  in  the  Times.    I  felt  a 
certain  personal  interest  in  reading  it     For  a  short 
time  since,  one  of  Her  Majesty's  Inspectors  did  me 
the  honour  to  bring  Sir  John  and  Lady  Lubbock  to 
Gloucester  Road  tohear  one  of  my  lessons  on  elementary 
science.     Well,  I  feel  that  when  I  am  engaged  in  this 
kind  of  teaching,  I  am,  though  in  a  humble  sphere,  a 
fellow  worker  with  those  men  of  mighty  minds,  who 
met  to  listen  to  that  remarkable  address  from  their 
president 

I  propose  in  this  article  to  give  an  outline  of  the 
first  lesson,  dealing  with  'matter  in  the  three  states: 
solids,  liquids  and  gases.     The  mechanical  properties 
peculiar  to  each  state.'    These  are  the  words  of  the 
syllabus.     If  I  had  had  the  wording  of  this,  I  should 
have  said  :  'Matter ;  its  three  states,  solid,  liquid  and 
gaseous;    the    physical  properties  peculiar  to  each 
state.'    In  order  that  the  teacher  should  know  what 
he  is  talking  about,  and  clearly  conceive  of  a  plan  for 
best  presenting  the  subject  before  juvenile  minds,  it  is 
necessary  that  he  read  Tyndall's  *  Heat,  a  mode  of 
motion,'  and  especially  Grove's  •  Correlation  of  the 
Physical  Forces,'  besides  the  ordinary  text-books  on 
Natural  Philosophy.     I  have  found  a  little  difficulty  in 
deciding  what  shall  be  the  basb  upon  which  to  build 
up  my  explanation  of  the  three  states  of  matter. 
Whether  I  shall  take  *  heat '  as  the  basis,  and  consider 
the  motion  of  atoms  in  the  liquid  as  greater  that  that 
of  those  of  the  solid,  and  the  greatest  motions  of  all, 
resulting  in  the  gaseous  state;  or  whether  I  shall 
regard  3ie  three  states  as  being  due  to  different  degrees 
of  attraction  of  cohesion  among  the  molecules  of  the 
respective  states.     It  is  very  doubtful  whether  any  of 
our  boys,  even  in  Standards  V.,  VI.  or  VII.,  really 
grasp  the  meaning  of  this  resolution  into  *  motion '  of 
any  of  the  physic^  forces.    And  if  they  cannot  grasp 
it,  it  is  better  to  leave  it  alone,  than  run  the  risk  of 
forming  erroneous  conceptions  in  their  minds.    We 
must  remember,  too,  that  the  very  existence  of  atoms 
and  molecules  is  theoretical     It  is  a  theory  only.    It 
is  not  a  well-established  fiact  or  law,  like  that  of  gravita- 
tion among  the  physical  sciences,  or  of  evolution 
amons;  the  biological  ones.    On  the  whole  I  think  it 
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better  to  found  your  explanation  of  the  phenomena 
under  consideration  upon  the  difference  of  the  mutual 
attraction  of  the  molecules. 

Now  for  the  lesson.  The  division  consists  of  about 
fifty  boys  in  Standards  V.  and  VI.  On  the  table  is  a 
cubic  block  of  chalk,  a  basin  of  water,  a  little  heap  of 
peas,  and  I  have  an  india-rubber  ball  in  my  pocket 
A  gas  pendant  is  of  course  in  the  room,  the  gas  being 
turned  on  at  the  meter.  The  black-board  is  up  and 
empty.     I  begin  the  lesson. 

John  Jones,  come  here  :  take  this  block  of  chalk  in 
your  hands ;  tell  me  what  you  know  about  it  from 
only  feeling  it  Ans. — It  is  rou^h.  Anything  else  ? 
Ans. — It  easily  rubs  off.  Anything  else?  Ans. — It 
is  a  square.  Is  he  quite  right,  boys,  in  calling  that  a 
"  square  *'  ?  Ans. — No,  sir ;  it  is  a  cube.  Yes.  Now 
shut  your  eyes  and  tell  me  the  shape  of  this  (handing 
him  the  bdl).  Ans. — Round.  Again,  boys,  is  he 
right  in  calling  that  "round"?  No,  sir.  Yes,  sir. 
Some  boy  says  "Yes."  Why?  Ans. — Because  it  is 
round,  every  way.  It  is,  but  the  cube  is  also  "square  " 
every  way,  yet  you  said- it  was  wrong  to  call  it  "  square." 
What  is  the  proper  word  for  this  shape?  Ans. — A 
globe  or  sphere.  Just  sa  Now,  Smith,  you  come 
here.  Put  your  fingers  in  that  basin  of  water  and  tell 
me  its  shape  ?  Ans. — I  can't  feel  any  shape.  No, 
you  can't.  It  has  no  shape,  and  you  cannot  give  it 
shape  of  itself  See,  I  place  the  chalk  on  the  table  and 
it  remains  there  and  keeps  its  shape.  Now  I  will  pour 
some  water  on  the  table.  You  see  it  does  not  remain 
there ;  it  runs  away.  What  do  you  think  is  in  that 
pipe  ?  Ans. — Gas.  I  am  going  to  turn  it  on,  but  not 
light  it  I  want  you  two  boys,  in  opposite  comers  of 
the  room,  to  tell  me  when  you  begin  to  smell  it 
(After  a  few  seconds) — I  can  smell  it,  sir.  Yes,  and  so 
can  I  here.  (A  boy) — I  can  smell  it  (Another  boy) 
— And  so  can  I.  Yes,  you  can  all  smell  it  Now  I 
have  turned  it  off.  How  much  gas  came  out,  think 
you,  while  it  was  turned  on  ?  Ans. — ^This  room  full 
Indeed?  Do  you  know  how  many  cubic  feet  that 
would  be  ?  Ans. — No,  sir.  Well,  then,  this  room  is 
20  feet  long,  20  feet  broad,  and  20  feet  high  ;  and  20 
times  20  times  20  is  what  ?  Ans. — 8,000.  Yes;  then 
how  many  cubic  feet  of  space  is  there  in  this  room  ? 
Ans. — 8,000.  Now  do  you  think  that  8,000  cubic 
feet  of  gas  passed  out  of  that  pipe  during  the  few 
seconds  it  was  turned  on  ?  Ans. — No,  sir.  Why  do 
you  think  not  ?  Ans.  (a  boy  whose  father  is  in  the  gas 
works) — Because  gas  is  three  shillings  a  thousand  feet, 
so  that  would  be  twenty-four  shillings  for  8,000  feet 
Well,  what  of  that?  Ans. — We  have  three  or  four 
burners  in  our  house,  going  every  night,  and  our  gas 
only  costs  us  24s.  for  three  months.  (Another  boy) — 
Please,  sir,  when  you  filled  our  little  hydrogen-gas 
balloon  the  other  day,  at  that  burner,  it  took  more 
than  a  minute  to  get  quite  full,  and  you  told  us  that 
balloon  held  one  cubic  foot  Yes,  that  is  true.  Now, 
boys,  there  was  really  only  about  one  cubic  foot  of  gas 
passed  out  while  I  turned  it  on.  (A  boy) — Please, 
sir,  how  could  it  fill  this  room,  then  ?  Ah !  that  is 
just  what  I  was  about  to  ask  yoiL  (A  boy) — It  spread. 
Spread?  What  spread?  Ans. — ^The  gas.  Do  you 
know  of  anything  else  that  would  spread  in  this  way  ? 
No  answer?  Well,  suppose  I  bring  a  cubic  foot  of 
water,  say  that  pail-full,  into  the  room,  would  it  spread 
all  over  it  ?  Ans. — No,  sir.  How  many  cubic  feet  of 
water  must  I  bring  into  this  room  to  fill  it  ?    Ans. — 


8,000.  And  if  I  wanted  to  fill  the  room  with  chalk, 
how  much  ?  Ans. — 8,000  cubic  feet  Yes,  and  yet  it 
seems  that  one  cubic  foot  of  gas  will  fill  it  (A  boy, 
holding  up  his  hand)  Well  ?  Please,  sir,  I  can  make 
a  cubic  foot  of  water  fill  this  room.  Can  you  ?  How  ? 
Ans. — Make  it  hot,  and  turn  it  into  steam.  Yes,  but 
then  it  would  be  vapour  and  not  water.  (A  boy) — I 
read  in  one  of  our  library  books  that  steam  and  water 
are  just  the  same.  Yes,  so  they  are  in  composition  ; 
but  water  in  a  state  of  steam  is  not  called  water  :  you 
can  turn  the  vapour  into  water  by  condensing  it  But 
you  have  not  answered  my  question  as  to  how  the  one 
cubic  foot  of  gas  can  spread  all  over  this  room.  Can 
any  of  you  tell  me  ?  No  one  ?  Well,  now  listea 
What  would  you  call  the  smallest  conceivable  divisions 
of  this  gas  ?  Ans. — Molecules.  Yes,  there  must  be  a 
certain  number  of  molecules  in  a  cubic  foot  of  it,  must 
there  not  ?  Ans. — Yes,  sir.  Well,  are  there  any  more 
molecules  in  the  cubic  foot  when  it  has  spread  all  over 
the  room,  than  when  it  passed  out  of  the  pipe  ?  No, 
sir.  Then  what  must  have  happened  to  the  molecules  ? 
No  answer  ?  Look,  here  is  a  little  heap  of  peas  on  the 
table.  Suppose  I  wanted  to  make  them  spread  all 
over  the  table,  what  must  I  do?  Ans. — Put  them 
farther  apart  Just  so.  Then,  what  must  have  hap- 
pened to  the  molecules  of  gas  ?  An& — They  must 
have  gone  farther  apart  Yes,  they  separated  from 
each  other.  Now,  why  do  not  the  molecules  of  water 
in  that  basin,  or  the  molecules  of  carbonate  of  lime  in 
that  block,  separate  from  each  other?  Now  think. 
(A  boy) — ^There  must  be  something  to  keep  them  to- 
gether. Exactly  so  :  there  must  be,  and  there  i>,  and 
I  will  write  on  the  board  the  name  of  that  '  some- 
thing'— *  Attraction  of  cohesion.'  In  the  case  of  the 
gas,  the  molecules  are  not  only  not  bound  together, 
they  fly  apart  Tell  me  some  word  which  is  the  oppo- 
site of  *  attractioa'  No  one  can  tell  ?  You  two  boys 
come  here:  stand  together;  now  push  each  other 
away.  There,  you  see,  they  nearly  fell  down.  There 
was  certianly  no  attraction ;  what  was  there  ?  Ans. — 
Repulsion.  Just  so.  Now,  one  of  you  boys  try  and 
put  your  finger  into  that  piece  of  chalk.  You  can't  ? 
Ans. — No,  sir.  No,  not  very  easily.  Now  put  your 
finger  into  that  water.  Yes,  that  is  easily  done.  What 
was  it  you  pushed  apart  in  the  water?  Ans. — The 
molecules  of  water.  (A  boy) — I  could  push  apart  the 
molecules  of  chalk  with  a  nail  and  hammer.  Yes,  you 
could ;  but  that  requires  great  force.  So  in  which  of 
those  two  things  is  the  attraction  of  cohesion  stronger  ? 
Ans. — In  the  chalk.  Now  take  out  your  books  and 
write : — In  solids,  such  as  chalk,  the  attraction  of 
cohesion  is  great ;  in  liquids,  such  as  water,  the  mole- 
cules move  freely  among  themselves,  for  the  attraction 
of  cohesion  is  slight ;  in  gases  or  vapours  there  is  no 
attraction  of  cohesion  at  all,  but  repulsion,  between 
their  molecules. 

End  of  lesson.  In  the  next  lesson  I  should  explain 
that  ^  heat '  diminishes  and  ultimately  neutralises  the 
attraction  of  cohesioa 


{Continued  from  page  329.) 

BY  WILLIAM  SPENCER, 

Author  of  *  Spencer's  Exercises  in  Arithmetic* 

Having  gone  over  the  chief  elementary  steps  —{a) 
to  (i) — as  in  vulgar  fractions,  we  will  now  work  out 
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rather  fully  a  number  (^  exercises  or  problems,  calling 
into  requisition  the  steps  gone  over.  I  will  first  take 
six  examples  from  my  own  Exercises  in  Decimals. 

(i)  Add  together  "085  day,  17-15  hours,  and  16-15 
minutes.     (No.  161.) 

•085  day 
24 


17-15  hrs. 
60 


340 
170 

2-04^  hrs; 
60 


9-00  mins. 


hrs.  mins. 

2     2*4 
17     9- 

o  16-15 


Ans.  19  27-55 


2*4^  min& 


We  have  first  found  that  -085  day  -  2  hrs.  2  -4  mins. ; 
then  that  the  -15  hr.  =9  m.,  making  the  17-15  hrs.  = 
1 7  hrs.  9  m. ;  then  we  have  added  the  three  numbers 
together. 

(2)  Supposing  a  boy  to  use  -095  inch  of  slate  pencil 
a  day,  how  many  weeks,  of  5  days  each,  would  a  stick 
of  pencil  418  inches  long  serve,  if  it  were  useless  when 
worn  down  to  2-03  inches  ?    (No.  178.) 

4-18  -  2-03  =  2-15  inches  of  useable  penciL 

(2-I5^-095)  =  (2I50-r95)=22|f 

22f|^  days  =  4  weeks  z^  days.     Ans. 

We  have  cleared  the  2-15  and  -095  of  decimals  by 
multiplying  each  by  1000,  equalling  2150  and  95 ;  and 
as  5  days  are  a  school  week,  we  have  divided  the  days 

by  5. 

(3)  Bought  4000  oranges  for  ^7  -865,  and  sold  -35 
of  them  at  -075s.  each,  -375  of  them  at  on  crown 
each,  and  the  remainder  at  •85d  each :  how  much 
did  I  gain  or  lose  on  the  whole?    (Na  169.) 

4000  X  -35  =  1400,  and  4000  X  -375  =  1500 
4000  -  (1400  + 1500)  » 1 100  remainder. 
•075s.  X  1400=  105s.    od 
•on  cr.  (or)  •O55s.xi5oo=  82s.    6d 
•85dxiioo=   77s,  nd 

£>^l    5s.    5^  selling  price. 
£1  '^65  ^£  7  17s.  3^  cost        „ 

Answer.     ^^5     8s.  igd  gaia 

Each  step  of  the  above  seems  so  simple  and  natural 
as  to  require  no  comment 

(4)  If  a  labourer's  wage  of  2&  8d  per  day  on  the 
introduction  of  the  decimal  coinage  is  changed  to  i  fl. 
3  cts.  5  mils.,  how  much  (in  present  money)  does  he 
gain  or  lose  by  the  change  in  a  year  of  308  working 
days?    (Na  248.)  ** 

I  fl.  3  cts.  5  mils  =  ;^-i35  =  2S.  8-4d 
Hence  2s.  8-4d  -  2s.  8d  =  -4d  gain  per  day. 

•4<i  X  308  =- 1 23  ^d  « los.  3^  gaia     Ans. 

(5)  Bring  £\  17s.  ^^  to  the  decimal  of  ;^2  17&  6d 
(Na  29a) 

The  easiest  way  to  work  this  exercise  is  to  obtain  the 
vulgar  fraction,  by  getting  both  to  half-crowns,  =14 « 
'652173?+-     Ans. 

(6)  Find  the  cost  of  supplying  a  school  of  105 
writers  with  ink  for  a  year  of  48  weeks,  each  week  5 
days,  supposing  each  scholar  to  use  on  an  average 
•0015  pint  a  day,  and  that  ink  be  2-958.  a  gallon. 
'Na  207.) 


pints. 

'0015  each  boy  per  day. 

5 


•0075    n     >i    >>    week. 
48 


pints. 
8)37:8 
4725  gals. 
2 '95 


600 
300 


•36^    » 
105 

180 
36 


91    i>    year. 


23625 

42525 
9450 

13*93875  s. 
12 

11-26500  d 


37*8^     105  boys     „    „        Ans.  13s.  ii-265d 

(7)  If  an  oz.  of  gold  be  worth  ;^4'6o99,  what  is  the 
value  of  a  bar  of  gold  weighing  i  '683  lb.  ?  (Colenso's 
Arithmetic^  No.  35,  art  47.) 

^4-6099 = £^^^  -  ^4tJ-t = £^ 

1-683  lb.  X  I2  =  2O-2=2oi=-UJ-0Z. 

^405x^  =  125  =  ^81.  Ans. 
\^      5        5  • 

In  multiplying  1*683  lb.  by  12,  the  repeater  is 
eliminated  :  3x12  =  36  =  4  nines  exactly. 

(8)  Find  the  sum  of  ;^i-i5 +  2-0625  gmneas  + 
-0078125  of  32s.,  and  reduce  the  result  to  the  decimal 
of  half-a-sovereign.  (Colenso's  Arithmetic^  No.  49, 
art  47.) 

^1-15  2-0625  g.  .0078125 

20  21  32 


s. 

3'oc 

» 

43*3125  s. 
12 

-2500000  s. 

12 

37500 

3-00  d 

£ 

s. 

d. 

I 

3 

0 

3i 
3 

12)6-75  d- 

2 
0 

3 

0 

10)66-5625  s. 

6-65625.  Ans. 

£i_ 

6 

Hi 

mm. 

*J             ml 

Here  we  see  that  j£^  6s.  6|d  is  easily  brought  to 
decimal  of  j£i,  by  simply  bringing  the  6|d  to  decimal 
of  a  shilling,  placing  the  66s.  to  the  left  of  it,  and 
then  dividing  by  10;  that  is,  moving  the  point  one 
position  to  the  left 

(9)  How  many  yards  of  matting  2  -4  feet  broad  will 
cover  a  floor  that  is  27-3  feet  long  and  20*16  feet 
broad  ?    (Colenso's  ArithmetiCy  Na  26,  art  47.) 

This  problem  is  best  worked  fractionally,  as  2*4  = 
2|>  27*3  =  27^  =  271,  and  2o-i6=2oW=2oi. 

(27|x2o«)  =  (Vx-4;^)  =  ^^fF  =  55ifsq.ft 
2^  =  Y>  and  YX3="75sq.  ft  in  a  yd  of  matting. 

451 

Hence  S5i*^7i  =  (^.^;^^)  =  ^=75iyds^  Ans 

^3  51     ^VK 

Or,  shortly,  I*  X  " -^l?  X  ^^=^=75^  yds.    Ans 

We  will  now  take  three  more  questions  from  those 
given  to  pupil  teachers  in  June  last,  1881. 

(10)  If  1-75  shares  in  a  mine  cost  ^i  i -25,  what 

win  14-375  shares  cost?     (Males,  ist  yecr  ) 
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This  exercise  can  also  be  best  worked  fractionally 
by  bringing  each  lot  of  shares  to  eighths.     1 7  S  "  ^  I "" 

if-¥.  14-375  =  i4f  =  H^;  ^"i"4^-. 

Then;^^f  X  W  =  Hr  =  ;^92  8s.  2fi.  Ans. 

(11)  How  many  *  francs '  must  be  transmitted  from 
Paris  to  Berlin  to  pay  a  debt  of  420  *  thalers,*  assum- 
ing a  franc  to  be  worth  ;^-o4i6,  and  a  thaler  £'\^  ? 
(Males,  ist  vear.) 

;t  0416  X  20  =  -SssJs. «  83s.  =  lod. 

Here,  as  explained  under  (A),  in  multiplying,  we 
carry  at  nine  instead  of  ten,  and  we  have  in  '8333 
placed  the  point  over  the  first  figure  of  the  same  kind, 
=  •83.    ;^-i5  =  3s.=36d. 

Hence  (36d X42o)-riod=»iSi2  francs.    Ans. 

(12)  How  many  oranges  at  ;£ "08437 5  a  dozen 
ought  to  be  given  for  378  eggs  at  •06253.  each? 
{Females,  3rd  or  4th  year.) 

•0625  X  378  =  23*6253.,  value  of  the  eggs. 

;^o84375 » I '68758,,  value  of  i  doz.  oranges. 

Then  23-625  -e- 1  '6875  =  ^4  ^^z. « 168  oranges.     Ans. 

The  workmg  out  c^  the  foregoing  twelve  questions 
will,  it  is  hoped  and  believed,  exemplify  the  rules  and 
principles  previously  laid  down  for  the  working  of  deci- 
mals in  any  of  the  phases  in  which  they  are  generally 
presented. 

Although  the  Metric  System  of  Weights  and  Meas- 
ures is  taught  in  the  upper  half  of  my  first  class,  a 
question  in  which  is  given  on  each  card  of  my  decimal 
packet,  space  forbids  me  going  into  the  matter.  We 
therefore  here  close  our  remarks  on  the  teaching  of 
decimals. 

After  Decimals  I  generally  teach  Simple  and  Com- 
pound Proportion^  although  Simple  Proportion  only 
receives  very  scant  attention  from  us,  such  questions 
being  nearly  always  worked  either  from  first  principles 
or  fractionally,  as  I  have  previously  remarked.  Com- 
pound Proportion,  which  includes  ^ose  questions  that 
^ave  5,  7,  9,  etc,  terms  given, — that  is,  2,  3,  4,  etc, 
ratios  and  antecedent, — is  a  short  method  of  working 
out  a  result  which  generally  involves  considerably 
more  labour  if  worked  out  by  first  principles.  I  first 
explain  and  define  ratia  Tsdce  the  ratio  2  to  3  ; — here 
suppose  that  a  number  of  apples  is  to  be  divided  be- 
tween two  boys  in  this  ratio,  that  is,  that  the  former 
gets  2  to  the  latter  3 ; — that  is,  as  we  now  understand 
fractions,  that  the  former  gets  |  of  what  the  latter  gets ; 
or  the  latter  gets  i^  times  as  many  as  the  former. 
Explain  also  4  to  5,  8  to  7,*  21  to  20,  etc  Show  that 
a  guinea  is  to  a  sovereign  as  2 1  to  20,  as  the  former 
contains  21s.  and  the  latter  20s.  Reverse  the  ratio, 
and  show  that  a  j;^  is  to  a  G.  as  20  to  21.  Caution 
the  boys  here  that  when  a  question  as  to  ratio  is  asked, 
the  answer  must  be  in  accordance  with  the  terms  of 
the  question,  not  the  reverse.  Thus,  Wh|U  is  the  ratio 
between  a  crown  and  a  florin  ?  Answer :  5  to  2,  not 
2  to  5,  the  latter  being  the  ratio  of  a  florin  to  a  crown. 

Now  show  how  ratio  is  expressed, — ^as  4  is  to  5,  4  to 
5,  4  :  5,  or  I — each  of  which  expresses  the  same  thing. 
Ratio  may  be  defined  as  the  number  of  times,  whether 
integral  or  fractional,  that  one  number  is  (or  contains) 
another — ^thus  5  to  6  denotes  that  the  former  is  4  of 
the  latter,  and  6  to  5  denotes  similarly  \\  times.  Now 
explain  that  a  Simple  Proportion  expresses  a  pair  of 
similar  ratios,  that  two  numbers  are  in  the  same  ratio 
to  each  other  as  other  two  are.  Thus  3  is  to  4  as  6  is 
to  8,  3  being  the  same  number  of  times  (fl|ctional — ^|) 
4  as  6  is  (of)  8; — ^generally  expressed,  3jk|t!'6;8,  or 
fractionally,  | «  f  .    Now  show  that  in  sifty  Simple  Pro- 


portion (2  ratios)  the  product  of  the  means  -  the  pro- 
duct of  the  extremes,  hence,  having  an^  three  of  the 
numbers,  we  can  find  the  fourth.  Caution  that  when 
ratios  exist  between  concrete  numbers,  they  must  be  of 
the  same  kind,  there  being  no  ratio  between  horses  and 
acres,  or  between  boys  and  oranges.  Illustrate  by  an 
example, — If  6  horses  eat  10  cwt  of  hay,  how  much 
hay  will  15  horses  eat  ?  Here  the  ratio  is  not  between 
horses  and  hay,  but  between  6  horses  and  15  horses, 
the  antecedents,  and  10  cwt  and  its  consequent  ratio 
in  cwts.  Hence  6  horses  is  to  15  horses  as  10  cwt  is 
to  the  consequent ;  and  as  the  product  of  the  means 
(15  X  io)->  150,  hence  150  is  also  the  product  of  the 
extremes,  and  as  one  of  the  extremes  is  6,  hence 
i5o-r6B25  cwt,  the  other  extreme,  consequent,  or 
answer.  Or,  expressed  by  the  old  signs  of  Proportion 
or  *  Rule  of  Three,'  6  h. :  15  h. : :  10  cwt :  25  cwt  Ex- 
pressed and  worked  fractionally  we  have  xo  cwt  x  ^ 
»iUa25  cwt  Ans. 

The  latter,  or  fractional  method,  is  the  form  in  which 
I  represent  and  work  all  questions  in  Proportion,  as  I 
consider  the  numbers  may  be  much  more  easily 
manipulated  when  placed  vertically — especially  when 
cancelling  can  be  largely  resorted  to — than  when 
placed  horizontally.  In  the  above  question  the  answer 
required  is  cwts.  of  hay,  hence  I  place  the  10  cwt  as 
above;  I  then  consider  whether  the  answer  will  be 
greater  or  less  than  10  cwt  If  greater,  I  place  the 
greater  of  the  two  other  numbers  above  the  line  and 
Sie  lesser  one  below;  if  less,  then  via  versA.  Of 
course,  15  horses  will  eat  2^  times  as  much  as  6  horses, 
hence  the  result — 10  cwt  x  2  J  *-  25  cwt  Example  in 
Compound  Proportion : — If  10  horses  eat  6  tons  of 
hay  in  100  days,  in  how  many  days  would  25  horses 
eat  12  ton?  The  first  consideration  in  'stating'  or 
arranging  the  question  for  working  is  what  the  answer 
wants  to  be  in — days,  horses,  or  tons.  Here  we  see 
that  the  answer  required  is  the  number  of  days,  hence 
we  put  down  the  days  given  (100)  as  below.  We  next 
take  two  terms  of  the  same  kind  which  form  a  ratio, 
and  consider,  as  if  from  them  alone,  whether  the  answer 
will  be  greater  or  less,  as  in  the  preceding  question. 
As  there  are  more  horses,  the  hay,  on  that  account, 
woiUd  last  a  shorter  time,  hence  the  10  is  placed  above 
the  line  and  the  25  below  it  Again,  as  there  is  12  ton 
of  hay  to  be  eaten,  against  6  ton  that  was  eaten,  it  is 
evident  that,  on  that  account,  it  will  last  more  days, 
hence  days     h.     ton 

4tlR^XlOX2XX,5l.^  A., 

X)^X        1^  ^ 

In  arranging  the  above  sum,  after  a  little  practice, 

nstead  of  putting  down  the  full  numbers,  their  simplest, 

ratio  only  would  be  put  dovm,  thus  }  instead  of  ^ 

and  \  instead  of  y,  so  that  the  work  would  stand  thus : 

days      h.  ton 

aoX»^X2X2   „8o days.  Ans. 
ixi 

(To  be  continued.) 


ffemoratOum  of  Slgreement  ftettoeen 
fKanagerif  aim  Seacj^ns* 

By  the  courtciy  of  tbe  National  Sodetv,  Wcttmintter,  we  are 
enabled  to  preient  onr  icaden  with  the  foUowing  valuable  foim 
of  agreement  leoently  iamed  by  tbem :— 
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Memorandum  of  Agrsemknt  made  this 

day  of 
Between 


•  188, 


Managers  of  the  [Boys^^  Girh\  or  Infant/] 

School  at  ,  in  the  county  of 

hereinafter  called  the  said  Managers,  of  the  one  part ;  and 

hereby  appointed 
School  Master  [or  Alts/ress]  of  the  said  [Boys',  Giri/,  or 
Infant i'\  Sohool,  and  hereinafter  called  the  bchool  Master 
[or  Mistres  ]  of  the  other  part 

It  is  hereby  mutually  agreed  as  follows: 

I. — In  consideration  of  the  remuneration  hereinafter  provided, 
the  said  Sch<x>l  Master  \or  Mistress]  shall  teach  and  serve  as 
Master  [or  Mistress]  of  the  said  School,  from  the 

day  of  .  188  , 

nnder  the  direction  of  the  Managers,  in  accordance  with  the 
requirements  of  the  Committee  of  Privy  Council  on  Education, 
and  shall  also,  under  the  direction  of  the  Clergyman  of  the  parish 
for  </ij/rtV/],  instruct  the  children  attending  the  said  School  in  the 
Vfoly  Scriptures,  on  the  Catechism  of  the  Church  of  England, 
and  the  rest  of  the  Book  of  Common  Prayer,  at  the  times 
appointed  on  Week-days  for  religious  instruction,  and  shall 
attend  all  examinations  authorised  by  the  Managers;  the  said 
School  Master  [or  Mistress']  shall  also  instruct  the  Pupil  Teachers 
of  the  said  School  fitr  the  times  and  in  the  various  subjects 
required  ^  the  regulations  for  the  time  being  ot  the  Committee 
of  Privy  Council  on  Education,  and  shall  also,  and  in  addition 
thereto,  under  the  direction  of  the  Clergyman  of  the  parish  [or 
oistrict],  give  to  each  of  such  Pupil  Teachers  not  less  than  [  ] 
hours*  mstruction  every  week  in  the  Holy  Scriptures  on  the 
Catechism  of  the  Church  of  England,  and  the  rest  oi  the  Book 
of  Common  Prayer.* 

2. — The  said  Managers  shall  pay  to  the  said  School  Master 

Eor  Mtstress]  the  salary  of  £  per  annum  by 

quarterly  or  monthly]  payments  on  the 

oay  of  the  day  of 

•  the  day  of  , 

and  the  day  of  ,  commencing 

with  the  day  of  next,  and 

shall  also  make  to  him  [or  her]  the  following  further  paymcnts,t 
viz. : — 


(I)  One 


part  of  the  School  pence ;  or  [anef] 


(2)*  One  part  of  the  gross  annual  Government  grant 

earned  by  the  School  iSter  it  has  been  reduced  bv  de- 
ductions (if  any)  under  Art  32  {a)  of  the  Code  of 

And  further,  such  part  shall  be 

subject  to  be  reduced  by  the  amount  of  such  deductions 
(it  any)  from  the  said  grant  as  shall  arise  from  causes 
for  which  the  Teacher  is  solely  responsible,  and  shall 
be  paid  to  the  said  School  Master  [or  Mistress]  annu- 
ally on  the  receipt  of  the  said  grant  by  the  said  Man- 
agtrs,  but  in  the  event  of  such  deductions  arising  from 
causes  for  which  the  Managers  are  solely  responsible, 
then  no  portion  of  such  deductions  shflJl  be  borne  by 
the  Master  [or  Mistress]  ;  or  [and] 

(3)  The  said  Managers  shall  also  pay  to  the  Master  [or 
Mistress]  the  sum  of  £  per 

annum  for  each  Pupil  Teacher  for  the  instruction  of 
the  same,  such  payment  to  be  made  quarterly  [or 
monthly]  on  the  aforesaid  days. 
3. — The  said  School  Master  [or  ihistress],  so  long  as  he  [or 
she]  shall  be  Teacher  of  the  School,  shall  have  the  use  and  en- 
joyment of  the  School-house  with  its  appurtenances,  and  the  said 
Managers  shall  keep  the  same  in  good  and  substantial  repair, 
and  shall  pay  all  rates  and  charges  thereon. 

4. — The  said  School  Master  [or  Mistress]  shall  be  responsi- 
ble for,  and  receive  and  keep  an  account  of,  the  School  pence, 
and  shall  retain  the  same  in  part-pa}ment  of  his  [or  her]  |in«ufll 

•  *  If  it  is  proposed  that  the  Teacheis  shall  andertake  the  management  of 
the  Sunday  School,  or  of  the  Night  School,  or  any  other  duties,  it  is  recom- 
mended that  such  auties  shall  form  nuuter  of  special  agrecmenL 

f  As  it  may  be  agreed. 

t  Art.  33.  llie  amount  which  may  b«  claimed  by  the  Managers  (Articles 
19  to  aa)  may  be  reduced — 
(a)  If  it  exccc<I.s  i7s.  6d.  per  §s;hoIar  in  average  attendance  during  the 
year  (Article  13),  by  its  excess  above  the  income  of  the  School  from 
all  sources  whatever,  other  than  the  Grant,  provided  that  this  reduc- 
tion docs  not  bring  the  Grant  below  173.  6a.  per  Scholar. 


salary,   and  shall    give    credit    for    the   same  quarterly  [of 
monthly], 

S.  —The  holidays  of  the  School  shall  not  be  less  than 
weeks  in  each  year,  to  be  appointed  from  time  to  time  by  the 
said  Managers. 

6. — This  Agreement  may  be  terminated  at  any  time  by  either 
of  the  parties  hereto,  on  giving  to  the  other  of  them  any  Three 
calendar  months'  previous  notice  in  writing  to  that  effect. 

7. — On  the  termination  of  this  Agreement  from  whatever 
cause,  the  School  Master  [or  Mistress]  shall  receive  a  propor- 
tionate share  of  the  aforesaid  remuneration  calculated  up  to  the 
day  of  the  termination  of  thii  Agreement,  except  that  the  pro- 
portionate share  of  the  said  grant,  if  any,  shall  not  be  payable 
or  paid  until  Uie  grant  shful  have  been  received  by  the  said 
Managers. 

8. — On  the  termination  of  this  Agreement  from  whatever 
cause,  the  School  Master  [or  Mistress]  shall  quit  and  deliver  ap 
possession  of  the  Schoolhouse  and  premises  occupied  by  him  [cr 
her],  and  in  default  thereof  shall  forfeit  and  pay  to  the  said 
Managers  the  sum  of  los.  for  each  day  during  which  the  honse 
and  premises  riiall  be  held  over,  in  the  nature  of  a  honse-rent 
accruing  from  day  to  day,  and  lecoverable  as  rent  in  arrear,  by 
distress  or  otherwise. 

As  wiTNKSS  the  hands  of  the  parties  hereto  the  day  and  year 
first  above  written. 


ifiUtent  JEnspcction  Questions. 

[  The  Editor  rapect fully  soUais  eontrihutiom—all  of  wkiek  wiU 
he  regarded  as  strictly  private— /«  this  column,  tor  oivim 
reasons,  it  cannot  be  stated  m  which  district  the  qtusttons  kaoe 
been  set,] 

Arithmetic. 

STANDARD  L 

(i)  Add  up  six  hundred  and  eighty-three,  four  hun- 
dred and  sixty-nine,  seven  hundred  and  fifty-six,  and 
four  hundred  and  eighty-three     Ans.  2,391. 

(2)  From  six  thousand  two  hundred  and  ten,  take 
five  thousand  three  hundred  and  four.     Ans.  906. 

(3)  Add  together, — eight  thousand  two  hundired  and 
sixty-nine,  three  thousand  seven  hundred  and  forty- 
eight,  five  thousand  six  hundred  and  ninety-two,  and 
seven  thousand  four  hundred  and  sixty-eight    Ans 

(4)  Take  five  thousand  three  hundred  and  forty 
fi-om  six  thousand  one  hundred  and  three.    Ans.  763. 

DictcUion  Exercise, 

father       brother       earth        mouth 
mother      flower         wood       feet 
sister        water  nose        hands 

Where  is  my  book  ?  Here  it  is.  Jane  has  a  lird. 
He  is  going  home.    He  has  black  hair. 

STANDARD  IL 

(i)  Subtract  ten  thousand  nine  hundred  and  ninety- 
nine,  from  twenty-one  thousand  six  hundred  and  od& 
Ans.  10,602. 

(2)  Divide  eleven  thousand  and  ten,  by  six.   Ans 

(3)  Multiply  eighty  thousand  six  hundred  ana 
seventy-four,  by  seven  hundred  and  fifty.  Ani 
60,505,500.  . 

(4)  Divide  twenty-six  thousand  and  five,  by  nine. 
Ans.  2,889  +  4. 

STANDARD  IIL 

(i)  Divide  seven  hundred  and  sixty-nine  thousand 
three  hundred  and  thirty-five,  by  seven  hundred  and 
nineteen.    Ans.  1,070  +  5. 

(2)  From  seventy-one  thousand  and  se^-enteen 
pounds  and  a  penny,  take  eight  hundred  and  seventy 
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pounds  thirteen  shillings  and  three  farthings.    Ans. 
;;^2o,i46  7S.  o^d. 

(3)  Add  together, — ^two  thousand  and  ninety  pounds 
six  shillings  and  a  halfpenny,  three  hundred  and  eight 
pounds  and  twopence  three-farthings,'  eighty  thousand 
six  hundred  and  seventy  pounds  seventeen  shillings 
and  ninepence,  ninety-one  thousand  nine  hundred  and 
nine  pounds  eighteen  shillings  and  sevenpence  half- 
penny, and  seven  thousand  eight  hundred  and  fifty 
nine  pounds  sixteen  shillings  and  a  farthing.  Ans. 
;^i  82,838  18s.  8d 

(4)  Subtract  one  hundred  and  one  pounds  two 
shillings  and  a  penny  farthing,  from  ten  thousand  and 
ten  pounds  and  a  penny.     An&  ;;^9,9o8  17  s.  iifd. 

STANDARD   IV. 

(i)  Reduce  (a)  10,000  ounces  to  tons,  etc  ;  and  (b) 
half  a  mile  to  inches.  Ans.  {a)  5  cwt  2  qr.  9  lbs.  o  oz. 
(b)  31,680  inches. 

(2)  Multiply  four  thousand  and  six  pounds  eighteen 
shillings  and  tenpence  halfpenny,  by  three  hundred  and 

thirty-five.     Ans.  ;^i,342i33S  3S-.  ii<^ 

(3)  Divide  one  hundred  and  eighty  thousand  and 
seventy-eight  pounds  and  sevenpence  halfpenny  into  one 
hundred  and  twenty-five  equal  parts.  Ans.  ;;^i,44o 
I2S.  5|d-l-33. 

(4)  A  clerk  spends  5  s.  6d  a  day,  and  is  also  able  to 
save  £zS  '  ^s.  6d  in  the  course  of  the  year.  Find  his 
annual  income.     Ans.  jQiz^. 

STANDARD   V. 

(i)  Find  the  price  of  fifteen  thousand  and  seventy 
guns,  the  average  price  of  each  being  nine  pounds 
three  shillings  and  elevenpence  farthing.  Ans. 
^138,596  18s.  ijd 

(2)  If  119  apples  exactly  fill  a  peck  measure  when 
apples  are  sold  at  the  rate  of  7  for  3d.,  what  will  two 
bushels  cost?    Ans.  jQi  17s.  od. 

{2)  Find,  by  Practice,  the  value  of  9  miles  14  poles 
at  £$  6s.  8d.  per  mile.     Ans.  ;;^48  4s.  8d 

(4)  A  bill : — 4^  lbs.  soap  at  4|d  per  lb. ;  5. J  lbs.  of 
candles  at  5  jd  per  lb. ;  3  lbs.  of  butter  at  is.  5^  per 
lb. ;  I  cwt  of  rice  at  2^d.  per  lb. 

£  s.    d. 

o     I 


(3)  Reduce  ffff  to  its  lowest  terms,  and  bring 


o 
o 

I 


4 

2 


Ans.  199} 


STANDARD  VI. 


(i)  Simplify: — 

(^)  3i±5| . 


W 


5|-4i 

i 


Ans.  I,  90^.     Ans.  2  =  1. 
(2)  A  purse  contained  f  of  7S.  +  1S.  3d. -Hi '30  of 
2S.  3d.  -His.  3id  +  jQz^,     How  much  was  there  in  it  ? 

£s.    d. 
o    3  io| 

o     I     3 

o     2  11^ 

o     I     3i 
3  12     6 


iM 


^0% 


f  to  a  simple  fraction.     Ans.  (i)  flJ.    Ans.  (2)  f. 


(4)  If  seven  men  mow  an  acre  in  two  hours,  in  what 
time  will  fourteen  men  mow  six  acres.    Ans.  6  hrs. 

Grammar. 

STANDARD  IV. 

Parse,  A  farmer,  one  very  fine  day,  saddled  his  horse 
to  go  to  the  neighbouring  town. 

STANDARD  V. 

Parse  and  analyse,  There  is  no  sense  nor  reason  in 
very  many  of  his  speeches. 

STANDARD   VI. 

{a)  Parse  and  analyse,  On  this  the  poor  crow,  whose 
head  was  completely  turned  by  his  flattery,  cleared  his 
throat  to  sing. 

{b)  Write  a  short  essay  on  *  The  great  Snow  Storm.' 

Domestic  Economy. 

(i)  Describe  the  different  kinds  of  food,  and  say 
what  nourishment  each  gives  the  body. 

(2)  What  sort  of  copper  b  the  best  to  wash  in? 
Why? 

(3)  How  would  you  wash  a  blanket  ? 

(4)  Why  is  it  a  good  thing  to  wear  flannel  next  the 
skin  ? 

(5)  Describe  any  fashion  very  injurious  to  health. 

(6)  Why  is  it  best  to  do  the  washing  at  home  ? 


Ans.  41  10^^ 


4 


Cnsaflements  im  October* 

October  3.  Education  Society,  '  Geometrical  Teach- 
ing in  Kindergartens.'     P.  Harding, 
M.  A* 
Opening   of   Social   Science   Congress, 
Dubhn. 

4.  Whitelands  College  Scripture  Examina- 

tion. 

5.  Parliamentary    and    Law     Committee, 

N.U>E«*i*     ...... 

Entomological  Society. 

7.  Finance  of  Orphanage,  N.U.E.T.   . 

8.  Organisation  Commiuee,  N.U.E.T. 
Meeting  of  Executive,  N.U.E.T.    , 

10.  Finance  and  General  Purposes  Commit- 
tee, N.U.E.T 

14.  New  Shakspere  Society  .... 
Finance  of  Benevolent  Fund,  N.U.E.T. 

15.  Finance  of  Provident  Society,  N.U.E.T. 
General  Board,  N.U.E.T. 

17.  Education    Society,    'Object   Lessons.' 
T.  M.  WiUiams,  B.A. 
Central  Committee  of  Benevolent  Fund, 
N.U.E.T.    .....         . 

Second     B.Sc.     Examination,    London 
University. 
19.  Parliamentary    and    Law    Committee, 
N.U.E.T.    ..*••• 

21.  Meeting  of  Executive,  N.U.E.T.    . 

22.  Organisation  Committee,  N.U.E.T. 

24   Education  Society,  '  When  and  in  what 
Order     should    Subjects    be    intro- 
duced?'    1 .  G.  Fleay,  M.A. 
Finance  and  General  Purposes  Commit- 
tee, N.U.E.T.      •    '     •        •        •        • 

28.  Browning  Society,  'On  the  Characteris- 
tics ot  Browning's  Philosophv  and 
Poetry.'    Kev.  J.  Kirkman,  M.A. 


7.30  p.m 

7.30  p.m. 

10  a.m. 

11  a.m. 

7.30  p.m. 
8  p.m. 
7  p.m. 

10  a.m. 

11  a.m. 


7.15  p.m. 


7.30  p.m 
7  p.m. 
10  a.m. 


7-30  p.m. 
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Wtnb  if  GaoKOB  Bennxtt. 


HODGE,    THE    MILLER. 


MmMk  if  T.  Ceampton. 


I. 

2. 

3* 


Oh, 
Oh, 
On 


a     jol-ly  old   mil-ler   is   Hodge;   And    m     steA*dy  old  mil-ler  be  - 
the    mil-ler  he  woiks the  day     tii.        And   the   mil-l^  he  wofks the  day 
a     Sun-day  his  fiesh  ro  •  sy     free         Is     as  biislit  as  the  fium-ecs* 


out 


In    bis 

And  with 

And    at 


1st  Trebles 

snd  Trebles 

Bass 


Ket  a.  Moderaio,  mf 


i^-  f  111 :-  :ii 
BLEs.  J  |B, :-  :g| 


n    :r  :d  |r  :d  :ti 

d 

B,  :fi  :8,  |fi  :ni  :fi 

■^ 

d,  :ri  :n,  if,  :Bi  :t, 

d 

-  In :-  :f 

•    :f  :n  |r  :n  :f 

ii:- 

-  Id :-  :t, 

d    :ti  :d  iti  :d  :r 

d:- 

-  id  :-:r 

n    :r  :d  |ii  :ii  :B| 

d.:- 

£.1. 

-  n  :- 

-l*f:- 


!l 


heart    no  -  thing  sel «  fish    can    lod^ 

true,  hon  -  est      la  -  boor  would  win 

chnrch  in      the  choir  takes    a      plsce» 


For       a     oon-sdence  at 

The     good  name  he  wonld  not    live   with  •  ont..... 
As       the    chief   of     the    bass  •  es     pro  •  found.. 


Thio'eack 
Thro'  the 


■    :n    :•     Id' 

:n    :1 

■  :- 

:-  In 

d    :d    :r    in 

:d    :f 

n  :- 

:-  Id 

n    :■    :n    |li 

:li    :t. 

d  :- 

:-  Id 

-  :f 

-  !t, 

-  ;r 


■ 
d 

n 


;n 
:d 
:d 


d 
d 


If 

:n 

ir 

:d 

If 

:■ 

:r 
:t, 


d 
d 


1  A.  P 


-  I-   Ijii  :-  :ii 

-  I-   1*^:-  :iei 

-  I-   l*A  :-  :«! 


^     *>    >    C'    ^    >    >    \ 


{ 


:n 

Ir 

:t. 

:Bei 

Ite, 

isei 

:«• 

in 

:ni 

d 

1. 


-  In  :-  :r 

d 

:r 

:n 

"  |ti  :-  :t, 

d 

:t, 

'1' 

••    |i0i*~    SB^ 

1. 

:t, 

:d 

is     this —   If     a      for  •  tone   I    miss,  What    I     gain    I     will   hon  •  est  -  ly     earn, 

—    or     fidr     He's  the  mer-  ri  -  est  there,  Whe-ther  com  has     a     rise    or     a       £U1, 

nun  •  ble  and  splash   Of    the    wa  -  ter-wheel's  cradi,  And  no    mil  -  ler  more  hap  •  py  than      he. 


mot  •  to 
mar-  ket 


What 
Whe 
And 


7^ 

I 
tber 

DO 


n 
Id, 


:r 
:t. 

:r, 


:d 
:d 


If 
It, 

ir. 


:n    :r 

i    :n    :d    |1     :r    :d 

:d    :t, 

d    :d    :d    id     :1,  :1| 

:ni    :fi 

ni    :di    :ni    |fi    :fat  :f6i 

I 


t. 

il 

8 
Sjm^,  fir  Hamuminm, 


:fei 
:1. 


com 
mil  • 


I  will  hon  -est  -  ly  earn, 
has  a  rise  or  a  fall, 
ler    more  hap  •  py  than     he. 


\Ll\  i  r  ;'f 


:t, 
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If 
ir 
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:n 
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:r 
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:t. 

d  :-  : 

:si 
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publications  i&ebiebieti. 

Philips'  Illustrated  English  Grammar.    Lon- 
don :  G.  Philip  &  Son. 

We  suppose  we  must  not  object  to  the  term  illustrated, 
OD  account  of  the  little  book  before  us  containing  some 
dozen  little  wood-cuts  more  or  less  bearing  upon  the  text, 
which  is  adapted  for  the  third  standard  in  the  new  code 
regulations.  This  little  book  really  contains  a  great  deal 
in  the  limited  space  of  twenty-four  pages,  and  while  being 
explanatory  is  by  no  means  diffuse.  Some  of  the  expla- 
nations are  remarkably  happy.  Under  the  heading 
Pronouns  we  have  the  following  explanation  of  the  use  of 
pronouns — to  avoid  repeating  the  same  name  in  the  same 
sentence : 


StKtencts* 

Mary  had  a  Iamb.  Mary 
went  to  schooL  The 
lamb  followed  Mary. 


Combkud:  namtM  rt- 
/*4Ued, 

Mary  had  a  Iamb,  and 
(when)  Mary  went  to 
school,  the  lamb  fol- 
lowed Mary. 


Ccmiiiud:  otherworas 
uud, 

Mary  had  a  lamb,  and 
(when)  sk*  went  to 
school,  it  followed 
her. 


This  is  clear  and  should  not  be  left,  as  in  most  grammars, 
to  oral  explanations.  In  this  way  most  other  leading 
features  o*  English  grammar  are  explained,  and  their  use 
further  exemplified  by  test  questions.  Altogether  Uie 
book  is  highly  commendable. 

Grammar-Land.     By  M.   L.  Nesbitt.     London: 
Houlston  and  Sons. 

This  humorous  attempt  to  make  grammar  amusing  to 
young  children  will  doubtless  be  successful  in  lessening 
the  difficulties  and  smoothing  the  path  of  the  little  learner. 
The  fun  is  made  quite  subservient  to  the  more  important 
object  of  conveying  a  knowledge  of  the  subject,  and  herein 
diders  from  the  comic  grammars,  in  which  everything  is 
sacrificed  to  the  humorous.  After  a  hearty  laugh  at  the 
fun  of  this  book,  the  reader  cannot  fail  to  acquire  a  fair 
knowledge  of  English  grammar.  The  book  has  run 
through  three  editions,  and  will  doubtless  have  a  steady 
sale.  As  a  holiday  or  reward  book,  it  will  be  prized  by 
the  juveniles. 

First  Historical  Reader  (British  School 
Series).  By  A.  H.  Dick.  Gall  and  Inglis : 
London  and  Edinburgh. 

This  book  is  intended  for  the  second  standard  under 
the  new  code,  and,  in  regard  to  simplicity  of  style,  well 
adapted  to  very  young  readers.  In  somd  cases  this  sim- 
plicity of  style  seems  carried  to  excess.  We  fail  to  see 
the  saperiority  of  '  It  is  a  rich,  rich  land,'  to  the  more 
common  'It  is  a  very  rich  land.'  After  a  lesson  on  the 
supposed  appearance  of  the  country  in  the  British  period, 
the  advent  of  the  Romans  is  described,  the  resistance  of 
Boadicea,  the  Druids,  and  next,  the  coming  of  the  Saxons. 
We  have  thence  a  general  sketch  of  the  Saxon  and  Dan- 
ish rule,  down  to  the  invasion  of  the  Normans,  and  with 
the  crowning  of  William  this  collection  of  pleasingly- 
written  lessons  ends.  We  commend  the  book,  which  is 
illustrated  with  capital  engravings  and  useful  maps. 

Outline  of  Paley's  Evidences  of  Christianity. 
By  the  Rev.  R.  O.  Thomas.    London :  T.  Murby. 

Notwithstanding  numerous  modem  objections,  Paley 
is  still  regarded  among  the  greatest  and  best  guides  to 
the  defence  of  revealed  religion,  and  among  his  works 
the  '  Evidences '  occupy  the  foremost  place.  In  these 
days  of  examinations  it  is  often  desirable  to  obtain  a 
summary  of  a  great  work,  not  merely  for  the  object  of 
gaining  a  general  view  thereof,  but  also  to  select  some 
VOL.    I. 


portion  for  deeper  investigation.  For  either  of  these 
pumoses  Mr.  Thomas's  Outline  is  well  adapted.  The 
leading  particulars  of  each  chapter  are  presented  with 
remarkable  accuracy  and  clearness,  with  just  sufficient  ex- 
planation to  prevent  the  'Outline'  from  degenerating 
into  a  mere  index.  At  the  end  is  a  valuable  series  of  ex- 
amination questions  taken  from  university  and  other 
papers.  The  book  will  be  invaluable  to  Uieological 
students. 

Volcanoes  and  Coral  Reefs.  No.  4.  Popular 
Science  Lectures.  By  Thomas  Dunman.  Lon- 
don :  Griffith  and  Farran. 

This  forms  one  of  the  lectures  delivered  at  the  Birkbeck 
Institution,  Southampton  Buildings.  The  author  states 
and  briefly  discusses  the  disputed  and  probably  never-to- 
be-settled  theories  respecting  the  source  of  the  internal 
heat  of  the  earth.  Volcanic  action  is  then  described  in 
connection,  of  course,  with  the  leading  examples.  The 
overwhelming  of  Pompeii  and  Herculaneum  bv  the  lava 
dust,  followed  by  torrents  of  rain,  is  detailed,  and  the 
superincumbent  true  lava  shown  to  have  been  of  later 
date.  It  is  to  the  mere  covering  of  rooms  and  cavities  by 
this  so-called  water4ava  {lava  d^aqua)  that  the  preserva- 
tion of  so  many  interesting  memorials  in  these  old  cities 
is  owing.  By  a  stream  of  fiery  lava  all  must  have  been 
destroyed  by  the  great  heat  The  author,  after  noticing 
the  enormous  character  of  the  Icelandic  eruptions,  briefly 
describes  those  of  the  Andes  ;  and  next,  that  of  Kilanea, 
in  the  Sandwich  Islands,  the  largest  volcano  in  the  world. 
The  phenomena  of  earthquakes  is  similarly  sketched,  and 
the  lecture  concludes  with  an  attempt  to  show  a  connec- 
tion between  coral  reefs  and  volcanic  action.  The  author 
does  not  detail  the  processes  of  coral  development  and 
multiplication,  but  attributes  the  formation  of  coral  reefs 
and  the  submarine  atoll,  or  submerged  circular  reef,  to- 
gether with  the  great  depth  of  many  coral  rocks—far 
lower  than  where  coral  polypes  could  live — to  a  gradual 
sinking  of  the  land.  This  subsidence,  though  slow,  is 
sui)posed  to  be  owing  to  a  movement  of  the  earth's  crust, 
which  produces  the  slow  sinking  of  Southern  Norway  and 
Sweden,  while  the  north  of  these  regions  is  as  slowly 
rising.  Whether  the  theory  of  these  gradual  movements 
will  entirely  supersede  the  belief  of  ancient  great  catas- 
trophes no  one  can  determine.  But  we  have  said  enough 
to  show  the  interesting  and  thoughtful  character  of  this 
lecture. 

The  gradual  growth,  if  we  may  so  term  it,  of  the  coral 
polyp  is  probably  owing  to  the  quantity  of  carbonate  of 
lime  taken  by  each  individual  in  the  mass  of  sea-water  in 
which  its  food  is  found.  The  greater  portion  of  this  is 
exuded  through  the  porous  body  of  the  polyp,  but  some 
portion  remains  and  causes  the  solid  mass  gradually  to 
render  the  exudation  of  the  sea-water  difficult.  The 
zoophyte  then  leaves  this  lower  portion,  mounts  upward, 
and  so  the  perpetual  growth  proceeds  until  the  surface  of 
Uie  ocean  is  reached. 

Political  Economy  Reading  Book.    By  R.  H. 

Inglis  Palgrave.     London :  National  Society. 

We  do  not  know  of  any  book  in  which  the  principles  of 
political  economy  are  presented  in  a  more  agreeable  form 
than  in  the  little  volume  before  us.  In  a  series*  of  de- 
tached extracts,  interspersed  with  suitable  poetical  quota- 
tions, we  have  a  fair  outline  of  the  elementary  features  of 
economic  science.  When  we  mention  that  these  extracts 
are  taken  from,  or  founded  upon,  such  writers  as  Mrs. 
Fawcett,,M.  Bastiat,  Mr.  Stanley  Jevons,  and  M.  Blocb, 
the  soundness  of  the  opinions  will  be  understood. 
Amon^  others,  we  have  extracts  from  Defoe,  Cobbett, 
Franklin^  and  the  ever  popular  Evenings  at  Honu^  to- 
gether with  modem  writers,  judiciously  bearing  upon  the 
points  at  issue.  The  consecutive  connectedness  of  the 
'  subject  sufl'ers,  it  is  true,  from  this  mode  of  treatment,  but 
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the  liveliness  and  readableness  of  the  book  are  greatly 
increased  thereby.  The  style,  though  of  course  varied,  is, 
on  the  whole,  well  within  the  grasp  of  intelligent  juveniles. 
The  more  recondite  matters  of  rent,  co-operation  and 
other  more  advanced  topics  are  not  touched  upon  in  these 
capital  introductory  lessons,  which  are  calculated  not 
only  to  please  but  to  influence  the  minds  of  youthful 
readers,  and  prepare  them  to  resist,  if  needful,  attempts 
to  regard  apparent  class-interests  as  superior  to  the 
general  welfare. 

It  is  remarkable  that  few  writers  on  Political  Economy 
excel  such  French  authors  as  Bastiat  and  the  more 
modem  M.  Bloch,  largely  quoted  by  Mr.  Palgrave,  while 
the  French,  as  a  nation,  are  disposed  to  submit  to  the 
fallacies  of  protection  and  to  sacrifice  the  general  good  to 
the  seeming  welfare  of  a  few  interested  producers.  But 
we  ought  not  to  forget  that  our  free-trade  policy  is  little 
more  than  a  quarter  of  a  century  old,  and  that  it  is  even 
now  threatened  by  ignorant  attacks  from  interested 
sections.  It  is  questionable  whether  the  mass  of  our 
people  understand  clearly  the  wisdom  of  commercial 
freedom  and  the  sophisms  of  restrictive  efforts.  It  is, 
further,  doubtful  whether  the  great  mass  of  our  operatives 
are  aware  of  the  benefits  that  accrue  to  all  from  increase 
of  produce,  and  whether  they  are  not  infatuated  with  the 
notion  that  the  workman's  interest  is  to  restrain  rather 
than  increase  productiveness.  These  and  similar  errors, 
of  course,  need  but  to  be  fairly  stated  to  be  exploded. 
But  they  have  not  been  brought  before  the  face  of  the 
working  classes  generally,  and  hence  the  prevalent 
notions  that  the  less  a  workman  does  the  more  remains 
lor  him  to  do.  This  poisonous  principle  is  widespread 
among  our  operatives.  Generally  speaking,  our  workmen 
are  not  lazy,  but  they  fully  regard  it  as  due  to  the  general 
interests  of  their  order  not  to  do  more  than  they  possibly 
can  in  the  way  of  productive  work,  and  to  shackle  the 
outcome  of  productiveness  by  every  possible  expedient 
Mr.  Stanley  Jevons  combats  these  fallacies  in  an  admir- 
able chapter  on  The  fallacy  of  making  worky  and  shows 
clearly  that  not  only  is  the  general  welfare  of  the  com- 
munity enhanced,  but  that  wages  are  also  increased  by 
increasing  the  produce  of  labour,  and  not  by  decreasing 
the  produce.  Nothing,  we  apprehend,  is  more  needful 
in  the  way  of  education  than  to  enable  our  schoolboys  to 
loim  accurate  conclusions  on  economic  science.  This 
book  will  admirably  help  them  to  do  this,  and  carry  on 
the  work  which  was  introduced  and  energetically  de- 
veloped as  a  subject  for  ordinary  school  instruction  bv  the 
indefatigable  and  philanthropic  efforts  of  the  late  William 
Ellis. 


A  Short  and  Complete  Exposition  of  the 
French  Verbs,  and  Rules  of  Genders  of 
French  Nouns.  By  one  of  the  Professors  of 
French,  Downside  College,  Bath.  50  pp.  sewn. 
London  :  Stewart  and  Co. 

This  unpretentious  little  manual,  which  forms  part  of 
Stewart's  Educational  Series,  is  in  no  respect  worse,  and 
in  many  respects  very  much  better  than  its  all  too 
numerous  predecessors.  One  of  the  main  points  which 
distinguishes  it  is  that  the  Preface  is  seven  lines  instead 
of  seven  pages.  It  is  not  easy  to  imderrate  the  comfor- 
table feelmg  which  this  fact  engenders.  Nevertheless, 
truth  requires  that  we  should  confess  that  as  yet  we  have 
failed  to  perceive  any  adequate  reason  for  the  books 
existence.  It  cannot  be  urged  that  there  is  no  French 
Grammar  in  the  market,  for  a  fresh  one  appears  every 
month.  Nor  can  very  great  novelty  or  very  striking 
execution  be  pleaded,  for  there  is  neither  the  one  nor  the 
other.  Let  us,  however,  pass  this  point,  and  assuming  the 
questionable  right  of  raison  iPetre^  proceed  to  note  the 
main  features  of  the  book. 

Firstly,  then,  we  have  the  assimilation  of  the  French 
and  English  scheme  of  verb-tenses.  It  is  doubtful 
whether  this,  and  the  consequent  death  of  the  time- 


honoured  preterite,  is  an  alteration  which  will  commend 
itself  to  Frenchmen.  We,  however,  think  it  might  have 
been  carried  a  little  farther  stilL  Such  a  name  as '  Past 
Perfect  Anterior,'  for  example,  is  an  eyesore,  inasmuch  as, 
with  all  its  lofty  title,  if  it  means  anything  at  all,  that 
meaning  is  certainlv  not  what  was  intended.  This  is  a 
comparatively  small  matter,  but  not  without  importance 
We  will  now  confess  at  once  that  this,  the  mamstay  of 
the  work,  is  so  carefuUjr  and  satisfactorily  done  that  we 
have  no  fault  to  find  with  it  Perhaps  it  would  be  an 
improvement  'li.  faUUr^abstntdre^  Im're^and  traire  were 
moved  from  the  list  of  Irregular  Verbs  to  the  list  of 
Defective  Verbs.  Perhaps,  too,  it  is  foolish  to  insert 
obsolete  forms.  English  grammars,  of  an  elementary 
nature  for  instance,  are  rarely  disfigured  by  such  creatnres 
as  fiif^ht  (pitched)  J  hoipen  {helped)^  shofe  {shaped)^  anwe 
{arrived).  As  it  is  equally  unnecessary  to  bunlen  French 
yrithje/auXf  fadsolusyje  luisis,  etc.  However  this  may 
be,  it  IS  a  decided  improvement  to  clearly  maik  the 
coruUH&ndl  as  a  mood  and  not  a  tense,  and  to  point  oat 
the  analogy  which  subsists  between  the  third  and  fonitb 
conjugations,  an  analogy  so  close,  indeed,  as  to  jostily 
our  author  in  making  one  of  two.  '  In  this  treatise  the 
verbs  in -^r  have  been  classified  among  the  irregular  vetbs. 
The  conjugation  in  -oir  differs  from  that  in  -fv  only  in 
the  form  of  the  indefinite  infinitive.' 

It  is  with  the  second  part  of  the  work,  however,  that 
we  find  most  fault.  There  are  some  really  serious 
omissions,  which  we  proceed  to  notice.  In  the  first  Ust 
'  Gender  known  by  Meaning,'  *  Days  (not  holy-days), 
months  and  seasons,'  are  given  as  universally  masculine, 
whereas  la  mi-aoiU  and  la  mi-iuin  are  certainly  feminine. 
Again  'Names  of  Winds'  (with  of  course  the  usual 
exceptions— M^f^jj^ff,  brise^  bise^  tramontane^  are  entirely 
omitted.  If  for  nothing  else  than  retaining  similarity 
with  Latin  it  is  desirable  to  insert  them. 

In  another  list  amour^  delicc^  and  orgue  are  given  as 
masculine  in  the  singular,  feminine  in  the  plural,  while 
no  notice  is  taken  of  the  idiom  which  makes  the  latter 
two  masculine  in  the  plural  after  the  expression  un  de^ 

And,  finally,  in  the  list  on  the  concluding  page  of  the 
book  there  are  at  least  thirty  omissions,  of  which  ^m 
only  are  so  important  as  to  render  their  absence  culpable. 
We  refer  to  the  different  significations,  according  to 
gender,  ol—guide^  merely  palme^  solde^  iriompke. 

To  conclude,  the  survey  of  this  book  is  absolutely 
refreshing  after  all  the  nonsense  of  some  of  its  pre- 
decessors. True,  at  the  best  it  is  a  weary  business,  which 
we  conclude  with  heartfelt  satisfaction  ;  but,  to  our  mind, 
the  French  Grammar  is  yet  unpublished  that  is  other 
than  weary. 

Murby'8  Imperial  Reader.    Book  IV.     London : 
Thomas  Murby. 

We  have  not  seen  the  other  volumes  of  this  series,  but 
if  they  are  as  meritorious  as  this  Fourth  one  before  us  we 
should  conclude  they  would  have  an  extensive  sale.  This 
volume  contains  a  judicious  admixture  of  the  didactic 
and  instructive  with  the  lively  sketches  and  tales  that  are 
sure  to  interest  yoting  readers.  The  book  opens  with  one 
of  these  tales — a  story  of  a  fox — in  which  Reynard  nar- 
rates his  methods  of  escape  when  pursued  by  the  hounds. 
A  lively  lesson  on  a  plum  pudding  shows  the  need  of  the 
efforts  of  many  to  supply  very  simple  wants.  Then  comes 
A  chat  with  the  Ostrich^  in  which  the  natural  history  of 
the  big  bird  is  learned  by  its  telling  its  own  tale,  as  did 
the  fox.  This  taking  method  of  letting  animals  and 
objects  speak  for  themselves,  is  carried  out  in  several 
lessons  in  this  book,  and  in  none  better  than  the  pretty 
story  of  Pink  Shell  and  Sea  IVeed,  in  which  the  folly  of 
pride  is  kindly  reproved.  The  lesson  on  Cha/Jt  is  valuable 
from  a  geological  point  of  view.  Sketches  of  the  Andent 
Britons  and  others  on  history  are  agreeably  interspersed 
with  good  poetical  extracts,  many  of  which  are  new,  and 
the  others  old  favourites.  The  illustrations  are  by  no 
means  scanty,  and  in  all  cases  apjMiopriate. 
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The  Victoria  Table  Book.    48  pp.  Ormskirk : 
T.  Hutton. 
In  addition  to  the  tahles  needed  for  the  ever-varying 
code,  this  cheap  Table  Book  contains  a  mass  of  valuable 

information. 

Invariable  Stocking  Scale.  By  Miss  Heath.  Lon- 
don :  Griffith  and  Farran. 
This  '  scale '  is  printed  on  extra  stoat  paper,  22I  inches 
by  30)  inches.  A  drawing  of  the  stocking  the  full  size 
of  the  sheet  is  given,  with  easy  instructions  applicable 
to  any  size  of  stocking,  or  sort  of  wool  used.  An  expert 
'knitter'  assures  us  that  the  instructions  which  appear 
in  very  large  type  could  not  be  improved. 

Twenty  Minutes'  Talk  with  Parents.  Lon- 
don :  Isbister. 
The  *  friend  of  education '  who  has  penned  this  sensible 
essay  is  no  novice  at  his  work.  Every  page — we  had 
almost  said  every  sentence — reveals  so  keen  an  insight 
into  elementary  school  life,  that  it  is  hard  to  believe  any- 
one not  engaged  in  the  actual  work  of  education  could 
produce  it  The  writer  shows  that  it  is. to  the  advantage 
of  the  parent,  as  well  as  the  child,  that  the  latter  should 
have  a  good  '  schooling,'  and  answers  conclusively  the 
silly  complaints  of  the  croakers  who  aver  that  we  are 
over-educating  the  working-classes.  The  pamphlet  is  full 
of  the  best  advice,  some  of  which  is  pomtless  now  that 
Mr.  Mundella's  'proposals'  have  appeared.  If  School 
Boards  could  scatter  it  broadcast  they  would  do  good 
service. 

• 

Early  Glimpses.  By  J.  R.  Blakiston.  96  pp. 
fcap.  8vo.     London :  Griffith  and  Farran. 

This  is  an  attractive  book— one  that  children  will 
delight  to  use  ;  the  binding  is  neat,  the  type  bold  and 
clear,  the  illustrations  admirable,  and  the  language — a 
most  important  recommendation,  by  the  way — well  within 
the  grasp  of  a  good  Standard  I.  class.  As  an  example  of 
Mr.  Blakiston*s  simple,  yet  vigorous  style,  we  give  the 
opening  paragraph  of  the  chapter  on  water  : — 

*■  Though  a  Strong  friend,  water  is  a  stronger  foe — a 
slave  that  sometimes  turns  and  rends  his  master.  Turned 
to  steam,  it  bursts  boilers,  knocks  down  houses,  and 
kills  men.  Turned  to  ice,  it  cracks  strong  pipes,  and  rends 
rocks.* 

We  deem  it  an  excellent  first  Geographical  Reader. 

Universal  Instructor.     Part  XL  London  :  Ward, 
Lock  and  Co. 
An  excellent  part  of  Messrs.  Ward  and  Lock's  now 
well-known  valuable  serial. 

German  Phraseology.    156  pp. 

German  Prepositions.  151  pp.  London  :  Crosby 
Lockwood  and  Co. 
These  two  new  books  are  useful  additions  to  Lockwood's 
cheap  and  elementary  school  series.  They  furnish 
excellent  work  supplementary  to  the  ordinary  text-books 
on  German. 

A   Complete  Course  of  English  Grammar 
and  Analysis.    By  David  Campbell,  Montrose 
Academy.  156  pp.     London  :  Thomas  Laurie. 
English   Grammar  is   a  subject  which  nowadays   is 
attacked  as  frequendy  as  French  verbs,  and  with  as  little 
provocation.    In  our  opinion,  moreover,  it  is,  of  all  sub- 
jects, the  one  of  which  the  system  of  elementary  teaching 
at  present  in  vogue  can  be  least  improved*    To  assert, 
therefore,  that  we  heaved  a  sigh  on  meeting  with  this 
newest  effort  is  scarcely  to  do  justice  to  our  feelings.  Not 
that  our  author  has  failed  in  his  object ;  quite  the  cour 
trary  ;  but  that  the  attainment  of  that  object  is,  we  humbly, 
think,  utterly  unnecessary. 


The  book  opens  with  various  pithy  remarks,  mostly 
borrowed,  on  the  teaching  of  Grammar.  We  take  one 
from  Dr.  Abbott — '...The  main  object  of  a  teacher  teaching 
English  Grammar  to  English  children — viz.,  to  teach  not 
so  much  what  as  why.*  With  this  we  thoroughly  agree, 
but  our  author,  if  we  may  judge  from  his  preface,  is  only 
a  partial  believer,  else  he  would  scarcely  have  written  the 
following: — ^'As  this  is  a  practical  exercise-book  for 
scholars,  it  has  been  deemed  advisable  to  omit  many 

interesting  and  philological  facts Fascinating  as  such 

information  is,  in  any  shape,  .it  is  believed  that  the  fresh- 
ness it  acquires  in  oral  teaching  brightens  the  lesson  for 
both  class  and  teacher.'  Such  reasoning  is  good  only  at 
the  surface.  Its  result  in  the  present  case  is  a  book 
which  is  as  irremediably  dull  as  a  fashionable  novel  or  a 
French  grammar  written  by  a  native.  We  maintain  that 
derivations,  not  classical  merely,  but  Anglo-Saxon,  are 
the  very  essence  of  Grammar,  that  in  &ct  Grammar 
becomes  hopelessly  dry  bones  without  them. 

There  is  but  one  excuse  which  could  justify  the  course 
Mr.  Campbell  has  adopted.  His  own,  that  this  infor- 
mation acquires  remarkable  freshness  at  the  hands  of  an 
ordinary  teacher,  is  paltry,  even  if  true.  Besides  this,  so 
far  as  our  judgment  extends,  it  ought,  if  it  applies  to  any 
one  brancn  of  education,  to  apply  to  all.  W(e  can  under- 
stand our  author's  reasoning,  however,  on  the  supposition 
that  he  has  meant  his  book  for  the  youngest  boara-school 
classes.  If  this  be  the  case,  why  add  a  chapter  on 
Shakesperian  English?  Surely  it  is  not  customary  to 
read  Shakespere  before  knowing  how  to  speak  correctly. 

We  do  not  like  the  definitions  here  given.  Nine  out 
of  ten  are  seriously  faulty,  and  we  should  be  at  the 
trouble  of  pointing  out  these  faults  if  we  were  not  of  the 
opinion  that  in  Grammar  definitions  are  either  useless 
hairsplitting  and  haggling,  or  wordy  nonsense,  standing, 
to  an  eager  aspirant  for  knowledge,  in  much  the  same 
relation  as  a  piece  of  unconscionably  tough  leather  does 
to  a  hung^  man. 

But  let  us  not  give  our  readers  the  impression  that  the 
workmanship  of  the  book  is  bad.  One  of  his  objects  is 
really  well  attained — that  given  in  a  quotation  from  Mr. 
Fitch. 

'  One  good  test  of  a  grammar,  or  delectus,  or  manual 
of  any  kind  is  this  :  Does  it,  as  soon  as  it  has  helped  the 
student  to  know  something,  instantly  set  him  to  do  some- 
thing which  requires  him  to  use  that  knowledge,  and  to 
show  that  he  has  really  acquired  it  ?' 

Judged  by  this  criterion  Mr.  Campbell  is  almost  too 
perfect.  No  sooner  has  any  rule  been  given  than  the 
unluckv  urchin  under  this  guidance  is  pounced  down 
upon  for  example  after  example,  until  the  number  of 
changes  rung  on  a  simple  series  cannot  but  have  a 
monotonous  effect. 

An  appendix,  or  summary  of  the  book  is  added.  Its 
main  recommendation  in  the  eyes  of  the  schoolboy 
will  be  one  which  was  probablv  far  enough  from  the 
author's  intention — its  evident  adaptability  to  the  process 
of  crammis^. 

Handbook  to  Types  of  Nations.  London :  W. 
and  A.  IL  Johnstoa 
Very  recently  we  noticed  the  admirable  decorative 
schoolroom  sheets,  entitled  '  Types  of  Nations,'  issued  by 
the  above  firm.  We  have  now  before  us  a  descriptive 
handbook  to  these  '  Types.'  All  teachers  will  find  it  use- 
ful, but  more  particularly  those  whose  good  fortune  it  is 
to  have  their  walls  adorned  with  the  life-like  pictures 
which  are  herein  described.  There  are  chapters  on  the 
Esquimaux,  Negro,  Australian  AborigineSi  Patagoaiaoi 
Hindoo  and  Chinese* 

Domestic  Economy  Test  Cards.  In  three 
stages.  London ;  W.  and  K  Chambers. 
We  have  pleasure  in  noticing  this  carefully  prepared 
series  of  cards ;  all  the  more  so  because  we  are  frequently 
asked  by  our  friends  to  recommend  a  really  good  set  of 
Domestic  Economy  Questions. 
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These  three  packets  fully  meet  the  rec|uirements  of  the 
three  stages.  On  each  card  there  are  six  different  ques- 
tions, an  d  in  each  packet  thirty  different  cards.  The  cards 
are  enclosed  in  a  plain,  serviceable  cloth  case,  and  may 
be  had  at  the  modest  figure  of  a  shilling  per  packet. 
Chambers'  Domestic  Economy  Test  Cards  are  the  best 
we  know. 

The    Marlborough  Arithmetic    Test  Cards. 

For  Standards  11.   to  VL      By  T.   B.   Ellery. 

London  :  W.  and  R.  Chambers. 
In  these  days  of  '  catch '  questions  and  variable  stan- 
dards of  examination,  no  wise  teacher  will  confine  himself 
to  one,  or  even  two  sets  of  Test  Cards.  Mr.  EUeiys 
sums  afford  excellent  practice  on  examination  work. 
There  is  a  judicious  admixture  of  problems,  many  of 
which  bear  a  strong  likeness  to  those  actually  set  by  Her 
Majesty's  Inspectors  of  Schools.  Another  good  feature 
is  that  the  answers  to  eadi  item  of  the  Bills  of  Parcels^  in 
Standard  V.  are  given  separatelv.  The  card  upon  which 
the  questions  have  been  printed  is  far  too  thin  and  flimsy, 
and  we  are  afraid  will  not  last  long.  Thin  card  may  be 
admissible  when  but  seldom  used,  as  in  the  specific  sub- 
jects :  for  Arithmetic  in  daily  use  it  should  be  stout 

The  Historical  School  Geography.  By  Charles 
Morrison,  M.A.,  etc  London :  Simpkin  and 
Marshall 

This  book  is  worthy  of  a  place  among  the  leading  text- 
books on  geography  for  Pupil  Teachers  and  Students. 
It  combines  the  leading  features  of  history  connected 
with  the  more  important  geographical  facts,  and  herein 
differs  from  most  geographical  text-books,  in  which  history 
IS  only  occasionally  introduced.  Another  feature  of  Dr. 
Morrison's  book  is  the  direction  given  in  regard  to  the 
pronunciation  of  local  names.  These  are  not  so  exten- 
sively given  as  we  could  wish,  but  we  are  glad  to  see 
those  that  are  affixed,  together  with  many  wearing  their 
etymological  explanations.  Another  addition  in  this  book 
beyond  the  ordinary  run  of  geographies  is  in  the  biogra- 
phical summaries,  containing  the  names  of  the  most 
eminent  men,  with  a  list  of  their  principal  works,  or  the 
principal  events  in  which  they  took  a  leading  part. 

The  introduction  treats  as  usual  of  (i)  Mathematical 
geography  and  (2)  Physical ;  the  latter  being  remarkably 
well  written,  and  with  clear  yet  concise  explanations. 
Among  recent  authorities  the  researches  of  the  Challenger 
are  quoted.  The  explanation  of  the  tides  is  hardly 
satisfactory.  'Although  a  very  small  body  (the  moon) 
compared  with  the  sun,  she  is  so  much  nearer  to  the  earth 
than  the  sun,  that  she  exerts  a  force  six  times  greater  on 
the  surface  of  the  waters  than  the  sun  does.'  Now  the 
tides  are  not  owing  to  the  amount  o(  attraction  exerted 
by  the  moon  on  the  waters,  (which  amount  of  attraction 
is  much  less  than  that  of  the  sun,  notwithstanding  the 
moon's  proximity  to  the  earth,)  but  to  the  differences  of 
attraction  exerted  by  the  moon  on  different  sides  of  the 
earth.  In  other  words,  the  earth's  diameter,  8,000  miles, 
forms  so  important  a  proportion  of  the  moon's  distance, 
240,000,  that  the  moon  attracts  the  side  of  the  earth  about 
li'ffth  stronger  than  the  opposite  or  remote  side  of  the 
earth.  Consequently,  the  waters  rise  in  a  tidal  wave 
under  the  moon  from  being  more  strongly  attracted  than 
those  nearer  the  centre  (of  the  surface)  of  the  earth, 
while  on  the  opposite  side  of  the  earth  the  waters  fall 
back,  being  less  attracted  than  the  central  waves.  The 
diameter  of  the  earth,  indeed,  forms  no  more  appreciable 
proportion  in  comparison  with  the  sun's  immense  dis- 
tance, 92,000,000  miles,  than  does  one  step  in  regard  to  a 
building  ten  miles  distant,  and  therefore  the  sun  may  be 
said  to  attract  all  sides  of  the  earth  alike.  It  is  only  by 
these  difftrences  of  altracttan  that  the  tidal  wave  on  the 
side  of  the  earth  remote  from  the  moon,  can  be  accounted 
for.  More  care  is  given  by  Dr.  Morrison  in  explaining 
the  distribution  of  man,  plants,  and  animals,  than  is  be- 
stowed in  most  geographies.  The  same  may  be  said  in 
regard  to  the  atmospheric  and  other  influences  on  climate ; 


indeed  the  chapter  on  the  air  is  a  model  of  succinct 
accuracy.  We  cannot  also  speak  too  highly  of  the 
introductory  chapter  generally  descriptive  of  Europe, 
which  is  not  only  complete,  but  presents  several  matters 
in  an  attractive  and  novel  manner.  Mr.  Morrison  spesJa 
of  the  English  as  belonging  '  to  the  Saxon  race,  with  a 
slight  mixture  of  Danes  and  Normans,'  a  conclasion 
pretty  well  dispelled  by  the  investigations  of  Huxley,  Dr. 
Nicholas,  and  many  other  leading  authorities.  In  the 
description  of  the  various  countries  of  the  earth,  we  have 
much  to  commend,  and  not  a  little  to  mark  as  evincing 
very  careful  investigation  and  happiness  of  expression. 
In  regard  to  Ireland — ^the  puzzle  of  the  wisest,  and  almost 
despair  of  the  most  hopeful,  Mr.  Morrison  remarks, 
'  Were  it  not  for  the  drinking  customs  which  still  prevail, 
political  agitation,  and  religious  partizanship,  the  Irish 
people  would  not  be  inferior  to  any  European  nationality.' 
To  this  we  mav  add  the  tendency  of  the  Irish  to  expect 
to  have  everytning  done  for  them.  They  ask  for  grants 
to  provide  boats  and  nets  to  prosecute  their  fisheries ; 
grants  for  harbours ;  grants  for  packet  stations ;  grants 
to  enable  the  tenant  to  buy  the  land  he  cultivates,  as  if 
grants  were  obtained  from  some  exhaustless  mine  of  wealth, 
and  needed  only  a  Parliamentary  vote  to  apply,  forgetting 
that  all  these  grants  are  to  be  obtained  only  from  the 
taxes  paid  by  the  community  at  large.  In  describing  the 
British  possessions,  the  cession  of  the  Transvaal  to  the 
Boers  is  named,  and  other  instances  occur  of  the  infor- 
mation being  brought  down  to  the  present  date.  Prince 
Edward's  Island  should  be  corrected  to  Prince  Edward 
Island,  although  it  is  not  unlikely  that  the  latter  will 
soon  yield  to  the  former  term. 

Altogether  Dr.  Morrison's  book  is  a  decided  advance 
beyond  the  dry  compendium  of  names  and  mere  skeleton- 
statements  that  characterize  many  geographical  text- 
books. It  is  high  time  that  many  of  these  gave  way,  for 
such  thoughtful  and  well-written  manuals  as  that  betoie 
us.  We  should  suggest  a  more  extended  explanation 
of  local  names,  which  should  include  not  only  those 
of  countries  and  towns,  but  also  of  mountains — ^frequently 
given  in  Dr.  Morrison's  book — ^and  rivers.  These  names 
of  natural  features  generally  carry  us  back  to  the  earliest 
known  history  and  condition  of  a  country,  before  successive 
races  gave  their  own  names  to  the  lands  they  conqaered, 
and  named  their  towns  and  cities  from  their  own  voca- 
bularies. The  names  of  mountains,  rivers,  and  other 
natural  features  were,  however,  generally  adopted  by  new 
settlers,  and  remained  unchanged  by  them.  Hence  most 
river-names  throughout  Europe  can  be  traced  bade, 
through  Gaelic  and  other  Celtic  channels,  to  the  Sanscrit, 
in  which  even  a  letter  was  often  highly  significant 

The  names  of  our  Avon,  Ouse,  Kenneth  Rother,  are 
plainly  thus  traceable,  and  so  also  are  the  great  majority 
of  other  river-names,  not  only  throughout  Great  Britain, 
but  wherever  the  first  branches  of  the  Sanscrit,  the 
earliest  forms  of  European  speech,  spread.  Dr. 
Morrison  has,  we  think,  done  wisely  in  placing  these 
etymological  explanations  as  foot-notes  in  preference  to 
collecting  them  at  the  end,  where  they  have  less  chance  of 
receiving  attention.  Many  names  are  explained  b)r  Dr. 
Morrison  with  the  text,  as  Ceylon  (the  island  of  lions), 
Hong-kong  (Sweet  Water),  Holland  (Hollow  Land), 
Malta  (Aff/rVo,  from  mei^  honey),  Turkestan  (the  land  of 
the  Turks),  etc.  All  these  help  much  to  associate  soimd 
with  sense,  and  to  invest  geographical  names  with 
interest.  The  following  remark  under  the  head 
Education  (in  England  and  Wales)  will  interest  oar 
readers : — '  It  is  rather  behind  (that  of)  some  other 
countries,  but  is  now  rapidly  advancing.  In  addition  to 
voluntary  primary  schools  and  private  adventure,  middle- 
class  schools,  National  Board  Schools  have  now 
been  established  in  every  district  where  education  was 
found  to  be  defective.  It  is  compulsory  on  all  children 
between  five  and  thirteen  years,  and  fr^e  to  the  children 
of  all  parents  too  poor  to  pay  the  prescribed  low  fees. 
Religious  instruction  is  given  to  all  children  whose 
parents  do  not  object  to  receive  it' 
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An  Easy  and  Rapid  Method  for  Learning 
French  Regular  and  Irregular  Verbs. 
By  A.  E.  Ragon.     54  pp.     London :  Longmans. 

On  first  sight  we  were  very  much  pleased  with  this 
newest  attempt  to  popularise  the  French  verbs.  The 
publishers'  names  were  sufficient  guarantee  that  the  book 
was  nicely  printed.  This  was  one  fact  very  much  in  its 
favour,  for,  as  a  matter  of  experience,  we  could  name 
several  who  think  no  dress  too  ugly,  no  type  too  unimpres- 
sive for  such  a  bald  and  antiquated  subject  as  ours. 
Again,  the  design  of  the  book  seemed  new,  and  this  was 
still  another  argument  in  its  favour.  As  a  rule,  too,  the 
author  seemed  to  be  almost  able  to  speak  English.  Of 
course,  now  and  then  he  talks  in  a  decidedly  t^if-English 
manner,  witness  for  example  :  *  Now,  it  requires  otUy  to 
know  ....  to  acquire^  etc'  Still,  such  a  moderate 
example  as  this,  is  the  purest  Ruskinian  in  comparison 
with  some  specimens  that  we  have  been  favoured  with  in 
the  past. 

But  we  must  confess,  that  notwithstanding  these  pre- 
possessions, our  further  investigation  scarcely  supported 
the  judgment  which  we  formed  at  first  sight.  We  will 
try  to  give  our  readers  an  account  of  the  new  system  along 
with  the  argiunents  for  and  against.  Verbal  endings  are, 
by  our  author,  divided  into  *  particular  and  general.*  *  The 
general  endings  are,  with  a  few  exceptions,  those  forms 
which  terminate  every  French  verb,  regular  or  irregular  ; 
the  particular  endings,  placed  before  the  general  endings, 
mark  the  various  inflections  which  generally  divide  verbs 
into  four  divisions,  called  conjugations,  or  indicate  that 
the  verb  is  irregular.'  The  system  will  now  be  obvious. 
The  general  verbal  endings  are  first  learnt.  These  form 
a  fairly  easy  table  on  p.  4,  with  about  twenty- five  excep- 
tions to  the  rules  there  given.  The  next  step  is  to  grasp 
the  ordinar)r  rules  for  the  derivation  of  any  given  tense 
from  the  primitive  tenses.  Next,  to  commit  to  memory 
*  which  particular  ending  is  used  for  each  principal  part, 
or  at  which  particular  part  none  is  wanted.'  This  done 
our  education  is  complete. 

At  first  sight  the  plan  is  plausible,  and  not  without  a 
certain  sort  of  ingenuity  ;  but  on  investii^ation,  we  believe 
that  the  labour  recjuired  will  be  found  to  be  almost  as 
great  as  before,  while  it  is  of  a  kind  which  is  far  less 
fruitless  than  previously.  Of  course,  for  regular  verbs,  it 
is  plain  sailing,  and  very  easy  too.  For  each  conjuga- 
tion, supposing  the  first  table  known,  we  have  only  five 
endings  to  learn  and  the  whole  business  is  done.  But  it 
is  with  the  irregular  verbs  that  we  get  into  difficulties, 
which  is  a  pity,  because  it  is  for  their  sake  only  that  we 
embarked  with  our  author.  Let  us  take  the  verbs,  avoir^ 
falloir^  mouvoir^  pleuvoir^  savoir^  surseoir^  vaioir. 
Surely,  we  think  with  these,  which  are  so  much  al  ke  in 
form,  we  shall  fare  well.  But  what  is  the  fact  ?  We  are 
taught  to  look  at  the  verbs  thus  : — a-voi-r,  f-alloi-r^ 
m-ouvoi-r^  pl-euvoi-r^  s-avoi-r,  surs-eoi-r^  va-loi-r.  This 
is  horrifymg.  How  about  etymology  ?  Here  in  vaioir 
the  /  is  divorced  from  the  val^  just  as  if  it  were  no  part  of 
the  stem.  Not  to  speak  of  the  abomination  of  uni-litteral 
roots  and  many  other  staring  anomalies.  And  what  is 
gained  by  all  this  ?  Scarcely  clearness,  for  it  is  most 
misleading.  Nor  shortness,  for  where  in  our  old  method 
we  learnt  the  parts  separately,  here  we  have  to  learn 
arbitrary  endings,  for  which  mnemonics  become  impos- 
sible. 

Thus  we  cannot  but  speak  unfavourably  of  the  book  as 
a  whole.  The  regular  verbs  are  not  perfectly  done,  nor 
can  they  be  while  it  is  permissible  to  use  such  vague 
generalities  as — *  Verbs  in  eler,  eter^ ....  when  some- 
times I  and  /  are  doubled  before  e^  As  for  the  irregular 
verbs  any  who  buy  this  book  should,  in  our  opinion, 
leave  out  all  this  nonsense  about  '  particular  endings,' 
and  they  will  then  find  it  a  very  serviceable  guide  through 
a  subject  which  never  appeared  to  us  to  present  half  the 
difficulties,  the  existence  of  which  Frenchmen  are  accus- 
tomed to  assume. 


iSatricuIation  Cfiemistrs^ 

BY  E.   W.   V.   VOLCKXSOM, 
Lecturer  on  Chemistry  at  St,  Gregorys  College^  Downside^  Bath 

OXYGEN,    O"^* 

(Oj)  Molecular  Weight,  32. 
— — — ^     =Sp.  gr.  16. 

Molecular   Volume, 


On  6  grams,  of  Oxygen  occupy  a  volume  of  11*2  litres. 
16  grains  of  Oxygen  occupy  a  volume  of 44*4  cinches. 

OXYGEN.     O". 

59.  Describe  some  of  the  most  important  natural 
substances  in  which  oxygen  is  contained,  and  explain 
the  preparation  of  the  gas  from  the  black  oxide  of 
manganese,   fune^  1865. 

Firstly,  oxygen  is  found  in  a  free  state  in  the  atmos- 
phere, forming  about  one-fifth  of  its  volume.  Air  is  a 
mixture  of  gases,  chiefly  nitrogen  and  oxygen.  It  is 
perfectly  transparent  and  without  smell. 

Again,  water  is  another  important  natural  substance 
containing  oxygen.  Water  at  the  ordinary  tempera- 
ture is  liquid,  but  easily  assumes  the  solid  or  gaseous 
form.  When  seen  in  small  quantities  it  is  colourless, 
but  when  observed  in  large  quantities  it  has  a  bluish- 
green  colour.  When  pure  it  is  tasteless.  It  dissolves 
with  great  readiness  very  many  substances. 

Oxygen  also  forms  part  of  many  compounds,  both 
animal  and  vegetable,  as  wood,  sugar,  and  the  flesh 
and  fat  of  animals.  It  is  so  widely  distributed  in 
nature  that  it  is  said  to  constitute  one-half  of  the 
weight  of  the  earth.  It  also  forms  the  greatest  part  by 
weight  of  water. 

When  oxygen  is  wanted  in  great  quantities,  it  is 
usual  to  prepare  it  from  the  black  binoxide  or  dioxida 
of  manganese  ^MnOg).  The  mineral  manganese  is 
strongly  heated  m  an  iron  mercury  bottle,  fitted  with 
an  iron  exit-tube.  Yet,  however  strongly  the  mineral 
be  heated,  only  one-third  of  its  oxygen  is  given  oflf. 

The  equation  expressing  the  reaction  is  : — 

3(Mn02)  =   MnjO^  +  Og 
Manganic      Trimanganic    Oxygen, 
dioxide.  tetroxide. 


60.  Describe  the  preparation  of  oxygen  from 
chlorate  of  potash.  Give  symbols  of  the  decompo- 
sition.—;/i//i^,  iZ6^—Juney  1867.— ;/fl«.,  1881. 

The  chlorate  of  potash  or  potassic  chlorate  is  first 
powdered  and  dried,  in  order  to  prevent  decrepitation 
and  deposition  of  moisture  in  the  tube,  placed  in  a 
test-tube  fitted  with  a  cork  and  exit-tube,  and  carefully 
heated  -,  the  salt  first  melts  and  appears  to  boil  from 
the  evolution  of  oxygen.  A  high  temperature  is  re- 
quired to  obtain  the  maximum  of  oxygen,  when 
potassic  chloride  remains  in  the  tube. 


•  The  signs  '•  i'*  '^^  ^^ ,  placed  to  the  right  of  a  symbol, 

indicate  the  valency  of  an  element 
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The  change  is  represented  by  the  following  equa- 
tion;— 

2KCIO3  «   2KCI  +  3O8 

Fotassic         Potassic      Oxygen, 
chlorate.        chloride. 

It  is  usual  to  add  to  the  potassic  chlorate  about 
one-fourth  its  weight  of  dry  powdered  black  oxide  of 
manganese  (manganic  dioxide);  the  two  substances 
are  well  mixed,  placed  in  the  test-tube,  which  is  held 
horizontally,  and  then  heated.  Under  these  circum- 
stances the  oxygen  is  produced  at  a  lower  temperature, 
but  is  slightly  contammated  with  chlorine.  The  black 
oxide  of  manganese  remains  unchanged. 

61.  Describe  and  explain  the  preparation  of  oxygen 
from  mercuric  cndde.   June^  1872. 

By  heating  dried  oxide  of  mercury  (HgO),  at  first 
carefully,  in  a  strong  glass  tube.  After  a  short  time 
minute  globules  of  meroury  will  collect  at  the  upper 
part  of  the  test-tube,  showing  thereby  that  the  decom- 
position has  commenced. 

On  continuing  to  heat  the  tube,  oxygen  is  given  off 
and  may  be  collected  at  the  pneumatic  trough,  and 
globules  of  mercury  are  formed  in  the  tube,  while  the 
mercuric  oxide  gradually  disappears,  thus  showing 
that  the  application  of  heat  resolves  the  mercuric 
oxide  into  its  elements,  mercury  and  oxygea 

The  reaction  may  be  represented  by  the  following 
equation : — 

2HgO  =  2Hg  -J-    Oj 

Mercuric      Mercury.    Oxygexu 
oxide. 

62.  How  did  Lavoisier  show  the  presence  of  oxygen 
in  air  ?   June^  1866. 

Describe  the  experiment  by  which  Lavoisier  proved 
air  to  consist  of  oxygen  and  nitrogen.    June^  1869. 

Lavoisier  originally  kept  mercury  (Hg)  for  many 
days  at  a  temperature  near  its  boiling  point,  in  contact 
with  a  known  volume  of  air.  At  first  absorption  took 
place,  but  after  a  time  ceased,  while  during  the  absorp- 
tion red  scales  were  formed  on  the  surface  of  the 
metal  One-fifth  of  the  air  was  absorbed,  while  the 
remainder  was  no  longer  able  to  support  combustion. 
Lavoisier  afterwards  heated  the  red  scales  at  a  much 
higher  temperature  than  that  at  which  they  were 
formed,  and  thereby  resolved  them  into  quicksilver 
(Hg)  and  a  colourless  gas  which  had  the  power  of 
supporting  combustion  more  brilliantly  than  air,  and 
which,  when  added  to  the  gas  left  in  the  first  part  of 
the  experiment,  restored  to  it  all  its  original  properties. 
He  named  the  gas  which  so  strongly  supported  com- 
bustion oxygen,  and  the  compound  which  it  formed 
with  mercury,  oxide  of  mercury. 

63.  By  what  means  can  oxygen  be  separated  from 
atmospheric  air  and  obtained  in  a  pure  form  ?  June^ 
1864. 

One  method  would  be  to  repeat  the  experiment  by 
which  Lavoisier  proved  the  presence  of  ojrjrgen  in  the 
composition  of  the  air.  (For  the  description  of  this 
experiment  see  No.  62.) 

A  second  method  would  be  to  pa^s  a  current  of  air 
over  very  strongly  heated  baryta  (BaO),  which,  by 


absorbing  one  atom  of  oxygen,  is  changed  into  haiinm 
dioxide  (Ba02)*  This  last  compound  when  heated  to 
a  still  higher  temperature  is  changed  back  into  baryta, 
setting  firee  the  atom  of  oxygen  which  it  had  pre- 
viously absorbed,  and  thus  the  operation  may  be 
continued 
The  reaction  may  be  thus  represented : — 

2  BaO  -I-  O2  «=   2Ba02 
Baric        Oxygen.      Baric 
oxide.  dioxide. 


and 


2BaOo  =   2BaO  +  O 


Baric 
dioxide. 


Baric 
oxide. 


2 


Oxygen. 


64.  Describe  two  of  the  best  methods  of  obtaining 
oxjrgea  How  much  heavier  is  it  than  hydrogen? 
—Jan,  i%62,— Jan,  1863. 

Describe  one  or  more  of  the  processes  usually  fol- 
lowed in  preparing  and  collecting  oxygen  gas.—Jufy\ 
185 1. 

The  two  best  methods  of  obtaining  oxygen,  gas  are 
to  decompose  potassium  chlorate  (KClOj)  in  the  pre- 
sence of  dioxide  of  manganese  (Mn02)f  and  to  sub- 
mit to  a  great  heat  the  mineral  black  oxide  of  man- 
ganese. These  two  methods  have  been  described  in 
Nos.  59  and  60. 

Oxygen  is  sixteen  times  heavier  than  h3rdrogeQ.  In 
order  to  collect  the  gas,  the  lower  end  of  the  bent 
tube  in  communication  with  the  flask  dips  under  the 
surface  of  water  in  a  pneumatic  trough ;  and  the  gas, 
on  being  evolved,  bubbles  out  from  the  end  of  the 
tube,  and  is  collected  in  bottles  filled  with  water  and 
placed  with  their  mouths  downward  in  the  trough. 

65.  Describe  by  equations  as  many  processes  as 
you  know  for  the  preparation  of  oxygen  gas.— /fl«. 
1870. 

Explain  by  chemical  formulae  three  distinct  methods 
by  which  oxygen  gas  can  be  prepared— ^a/?.  1877. 

ist  By  electrolysis  of  water: — 

2HjO     =     2H2      +      O2 

Water.        Hydrogen.        Oxygen. 

2nd.  From  oxide  of  mercury: — 

2HgO     =     2Hg    +    O2 

Mercuric  oxide.    Mercury.     Oxygen. 

3rd  From  potassic  chlorate : — 

2KCIO8      =       2KCI      +      3O2 

Potassic  chlorate.    Fotassic  chloride.    Oxygen. 

4th.  From  black  oxide  of  manganese: — 

SMnOg  =  Mn304       +       Oj 

Manganic  dioxide.    Trimanganic  tetroxide.    Oxygen. 

5th.  From  potassium  dichromate  and  hydric  sul- 
phate:— 

2K2Crj07     +    8H2SO4     =     2K2SO4 

Dipotassic  Hydiic  Potassic 

dichromate*  sulphate.  sulphate. 

+      2Cr2(SOj3     +     SHoO      +     3O2 
Chromic  sulphate.  Water.  Oxygen. 

6th.  From  black  oxide  of  Manganese  and  hydiic 
sulphate : — 
2Mn02  +   2H2SO4  =»   2MnS04  +  2H2O  +  O, 

Manganic  Hydric  Manganic  Water.      Oxygen, 

dioxide.  sulphate.  sulphate. 

(To  be  continued.) 
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Wit  ?|ropottti  i&etw  Clagg-Suliject ; 
*  ffilrmentarg  Science/ 

BY   RICHARD   BALCHIN. 

The  thanks  of  every  true  educator  are  due  to  Mr. 
Mundella  and  his  colleagues  for  those  alterations  in 
our  system  of  popular  education  that  tend  to  make  the 
schoolmaster  less  of  a  mere  instructor,  and  more  of  an 
intellectual  trainer.  Just  as  the  spkit  of  the  new  pro- 
posals is  felt  and  acted  upon,  so  will  the  mechanical 
drudge  of  Robert  Lowe  vanish  into  extinction  and  the 
Mundella  educator  appear.  I  propose,  in  this  article, 
to  call  the  attention  of  my  fellow-teachers  to  the  syllabus 
of  the  new  subject,  which  is  issued,  I  presume,  for  our 


guidance.  At  first  sight,  the  list  of  items  included  in 
it  reminds  me  forcibly  of  the  pennyworth  of  *  broken' 
I  used  to  buy  when  a  boy.  It  was  a  jumble  of  little 
bits  of  all  kinds  of  biscuits,  cakes,  and  stale  buns,  the 
best  sort  being  in  the  smallest  bits.  A  little  further 
examination,  however,  reveals  something  of  a  plan. 
To  make  the  scheme  a  little  clearer  than  it  looks  as 
printed,  I  will  give  a  rough  analysis.  The  compiler  of 
the  syllabus  has  decided  that  the  sciences  taught  shall 
be  biology,  that  is,  zoology  and  botany  \  natural  philo- 
sophy, being  for  the  most  part  what  we  understand  as 
mechanics  ;  and  certain  industrial  operations.  Under 
these  heads,  therefore,  I  will  arrange  the  items  of  the 
syllabus. 


Standards. 

Zoology. 

Bouny. 

Natural  Philosophy. 

Industrial  operations.                   ! 

I. 

Animals. 

Common  objects. 

II. 

Habits  of  domestic  animals. 

Col  iVTs  and  shapes  of  familiar 
objects. 

Uses  of  substances  employed  in 
the  aris  and  manufaciurcs. 

III. 

Animals. 

Plants. 

Simple  machines. 
Properties  of  air  and  water. 

IV. 

General  comparison  of  the  chief 
classes  of  quadrupeds. 

Light  and  heat. « 

Processes  employed  in  one  of  the 
chief  industries  of  England. 

V. 

General  comparison  of  the  chief 
divisions  of  the  animal  kingdom. 

Gravitation,  weight,  specific  gravi- 
ties. 

Processes  employed  in  two  of  the 
chief  industries  of  England. 

VI. 

Distribution  of  animals. 

Distribu- 
tion of 
plants. 

■ 

Common  pump. 
Barometer. 
Thermometer. 
Pulleys.    Levers. 
Laws  of  motion. 

VII. 

Races  of  mankind. 

Construction  of  the  steam  engine. 

Some  of  ordinary  chemical  com- 
binations of  frequent  occurrence 
in  nature. 

Application  of  the  steam  engine 
to  agricidture  and  manufactures. 
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The  points  now  most  clearly  perceived  are — ist, 
that  zoology  occupies  a  prominent  place,  and  that 
there  appears  the  very  unscientific  term  of  classification, 
'quadruped' ;  2nd,  that  *  mechanics '  is  the  most  con- 
spicuous subject  in  the  syllabus;  3rd,  that  some  of  the 
industrial  operations  are  to  be  taught  on  a  plan ;  4th, 
that  botany  is  not  a  pet  subject  with  the  compiler. 

It  is  very  certain  that  this  scheme  must  be  altered 
before  it  can  be  made  available  as  a  guide  for  the 
teaching  of  elementary  science.  Unless  this  be  done,  I 
venture  to  say  that  there  will  not  be  six  schools  in  the 
whole  country  where  the  new  subject  will  be  taken  upt 
Grammar  and  geography  will  be  taught  as  before. 
What  will  have  to  be  done  is  this.  A  more  definite 
syllabus  must  be  drawn  up.  Then  the  teacher  will 
himself  arrange,  from  the  materials  therein  furnished, 
a  plan  of  science  teaching  for  the  year,  and  submit  it 
to  the  inspector  for  his  guide  in  examining.  The 
plan  is  not  to  be  submitted  at  the  beginning  of  the 
year  for  the  examiner's  approval.  For  in  nine  cases 
out  of  ten  the  teacher  knows  much  better  than  the 
inspector  what  is  suitable  for  his  boys.  Something  of 
this  must  be  done,  or  the  syllabus  made  more  explicit 
Take  botany  for  instance.  Standards  I.  and  II.  are  sup- 
posed not  to  require  any.  In  Standard  III.,  botany 
appears.  Subject :  *  Plants.'  But  how  is  the  teacher 
to  know  what  part  of  the  science  the  inspector  will 
examine  upon?  To  say  simply  *  plants'  is  most 
indefinite.  After  a  boy  has  passed  Standard  III.,  he  is 
to  hear  no  more  of  plants  until  he  reaches  Standard  VI. ; 
here  he  is  to  be  taught  the  *  distribution  of  plants  *  \ 
then  the  subject  is  dismissed.  *  If  so  early  I  am  done 
for,  what  in  the  world  was  I  begun  for  ! '  Well  may 
Sir  John  Lubbock  regret  that  so  little  prominence  was 
given  to  the  study  of  plants.  I  would  suggest  the 
following  as  the  botanical  part  of  the  syllabus  : — 

Standard  I. — ^To  tell  from  pictures,  leaves,  and 
blossoms,  the  names  of  eight  common  trees.  Most  of 
them  are  now  found  even  in  London,  skirting  the 
roads.  The  plane,  sycamore,  acacia,  lime,  poplar, 
chestnut,  ash,  and  oak. 

Standard  II. — The  parts  of  a  tree,  or  common  plant, 
that  we  use,  i>.,  root,  stem,  leaver,  and  fruit 

Standard  III. — Parts  of  a  blossom,  and  the  functions 
of  those  parts. 

Standard  IV. — Each  boy  to  form  in  an  exercise 
book  a  collection  of  leaves  and  flowers  properly 
named. 

Standard  V. — Structure  and  functions  of  root, 
leaves,  and  blossoms.     Relation  of  insects  to  flowers. 

Standards  VI.  and  VII. — Each  boy  to  form  a  col- 
lection of  not  fewer  than  twelve  wild  plants,  properly 
pressed  and  named ;  and  to  be  able  to  describe  them. 

From  an  experience  of  a  quarter  of  a  century  of 
science-teaching,  I  have  found  that  botany  can  be 
better    taught  than  zoology;    and  for    this  reason. 


Botanical  specimens  are  easily  procured  and  handled 
Each  boy  may  make  a  collection,  and  may  have  a 
specimen  on  his  desk  during  the  lesson.    He  cannot 
very  well  have  an  animal  or  part  of  one.    I  do  not 
say  this  is  impossible.     I  even  propose,  next  week, 
giving  a  lesson  upon  the  'tiger'  and  the  'cat  tribe' 
generally;  and  shall  invite  each  of  the  forty  boys  to 
bring  his  cat     I  can  then,  during  the  lesson,  draw 
attention  to  the  form  of  the  teeth,  the  structure  of  the 
claws,  and  the  general  outline  of  the  body ;  each  boy 
noting  these  points  on  his  own  specimen.    No  doubt 
the  boys  will  be  infinitely  amused    The  mere  sight  of 
forty  boys  with  forty  cats  will  be  inexpressibly  droll ; 
and  the  simultaneous  mewing  may  interrupt  the  logical 
sequence  of  my  ideas.     No  such  difficulty  attends  the 
teaching  of  botany.     In  the  zoological  part  of  the 
syllabus  a  certain  plan  is  discernible,  and  but  little 
alteration  is  needed ;  perhaps  only  in  the  direction  of 
more  explicitness.     It  must  be  remembered  that  a 
grant  of  money  depends  upon  the  result  of  the  exami- 
nation of  these  subjects.     This  being  the  case,  it  is 
only  fair  that  the  teacher  should  know  clearly  what  is 
expected,  and  the  examiner  also  should  understand 
precisely  what  he  is  called  upon  to  test 

Standard  L  *  Animals.' — ^This  is  all  we  are  told 
It  means,  I  should  say,  that  these  little  Ist  Standard 
infants  are  to  be  shown  pictures  qI  animals,  to  be  able 
to  name  the  animal  when  the  picture  is  shown,  and 
to  be  told  interesting  anecdotes  about  them.  Here 
the  articles  (Practical  Teacher)  from  our  old  friend 
Mr.  Wood,  will  suit  admirably.  These  animals  should 
be  taken — monkey,  bat,  lion,  whale,  kangaroo,  fowl, 
crocodile,  frog,  salmon,  butterfly,  worm,  and  snaiL 

Standard  II.  *  Habits  of  domestic  animals.' — Here 
should  be  noted  the  characteristics  that  render  such 
animals  useful  when  dom'^sticated. 

Standard  III.  *  Animals.' — ^This  again  is  not  defi- 
nite enough.  I  would  suggest  at  this  stage  *the 
division  of  animals  into  vertebrata  and  invertebrata, 
with  a  description  of  the  back-bone.' 

Standard  IV.  *  General  comparison  of  the  chief 
classes  of  Quadrupeds.' — I  wonder  who  suggested 
this !  Classes  of  quadrupeds  I  Why,  there  are  none. 
Nobody  recognises  the  term  quadruped  as  distinctive 
of  any  division  of  the  animal  kingdom.  It  would 
have  to  include  newts,  bull-dogs,  and  salamanders; 
cats,  cows,  and  crocodiles.  A  motley  group,  yet  all 
having  four  feet  No;  this  must  be  struck  out  I 
would  suggest  for  Standard  IV. — *  the  subdivision  cf 
the  sub-kingdom  vertebrata,  into  the  classes — mam- 
malia, birds,  reptiles,  amphibians,  and  fishes;  with 
illustrations  of  each.' 

Standard  V. — Should  deal  with  the  subdivisions  of 
the  invertebrata. 

Standard  VI.  'Distribution  of  animals.'— This 
would  come  in  with  the  physical  geography.    I  would 
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therefore  substitute  'the  comparison  of  the  classes 
vertebrata,  as  in  Standard  IV.,  but  with  special 
reference  to  the  skeleton,  the  heart,  and  the  breathing 
apparatus.' 

Standard  VII. — ^The  law  of  evolution :  its  meaning 
as  seen  in  the  genesis  of  animals  and  plants.  This  I 
would  substitute  for  the  '  Races  of  Mankind,'  which 
is  included  in  physical  geography. 

As  to  the  syllabus  of  the  subjects,  '  natural  philo- 
sophy' and  'industrial  operations,'  it  may  stand  as 
it  is. 


$uiiIicatio!U(  3&ecei6etr« 

Arithmetic — 

(i)  Hopkin's  Papil's  Manual  of  Exercises  in  Mental 
Arithmetic    Osborne. 

(2)  Hopkin's  Teacher's  Manual  of  Exercises  in  Mental 
Arithmetic.    Osborne. 

Domestic  Economy — 
(i)  Heath's  Invariable  Stocking  Scale.    Griffith  and  Farran, 

Fiction— 

(i)  Kingston's  Harricane  Hurry.     Griffith  and  Farran. 

(3)  Kingston's  Salt  Water.    Griffith  and  Farran. 

French — 

(1)  Cassell's  Frencl: -English  and  English-French  Dictionary. 
Cassell  and  Co. 

(2)  Ragon's  Easy  and  Rapid  Method  for  learning  French 
Verbs.     Longmaos. 

(3)  Short  and  Complete  Exposition  of  the  French  Verbs. 
Stewart  and  Co. 

(4)  Goodman's  French  Nouns  and  their  Genders.  Simpkin, 
Marshall,  and  Co. 

Geography — 

(i)  Blakiston*s  Early  Glimpses.     Griffith  and  Farran. 

(2)  Johnston's  Types  of  Nations  Handbook.  W.  and  A.  K. 
Johnston. 

(3)  Mftcdonnell's  Atlas.    Lewis. 

Grammar — 
(i)  i^opkin's  Orthographical  Exercises.    Osborne. 
(2)  Hopkin's  Exercises  in  Composition.    Osborne. 

History — 

(i)  Rannie's  Historical  Outline  of  the  English  Constitution. 
Lon^^mans. 

(2)  Levander's  Matriculation  Questions  on  History  and 
Geography.    Lewis. 

Music — 
(I)  Bemhardt's  Vocal  Duets.    Williams. 

Natural  History — 

(1)  Johnston's  Natural  History  Plates.  W.  and  A.  K. 
Johnston. 

Periodical  Literature-^ 

(i)  Ward  and  Lock's    Universal   Instructor. 
Jx)ck. 

Reading  Books — 
(i)  Murby's  Imperial  Reader,  IV.    T.  Murby. 

Scripture — 
(i)  Fleming's  Notes  on  Exodus.    T.  Laurie. 

School  Reward  Books — 
(i)  Holidays  Abroad.     Griffith  and  Farran. 

(2)  Hofer,  the  Tyrolese.    Griffith  and  Farran. 

(3)  The  Stolen  Cherries.    Griffith  and  Farran. 

(4)  Our  Birthdays.     Griffith  and  Farran. 

(5)  The  Hero  of  Brittany.    Griffith  and  Farraiu 

(6)  School  Days.    Griffith  and  Farran. 

Table  Books— 
(I )  Victoria  Reading  Book.    Hutton, 


Ward   and 


$npU  Eeacfier's  OE^xamination  ^ueistions. 

JULY,    1881. 

CANDIDATES. 

Music. 
A  quarter  of  an  hour  all<rwedJor  this  paper, 

I.  Write  over  each  of  the  following  notes  its  pitch  name  (C, 
D,  Do^  Re^  or  other),  and  under  each  its  duration  name  (crochet, 
quaver,  or  other)  : — 


i   V   \    I  H 


-s- 


I 


^^ 


2.  Follow  each  of  these  notes  by  its  corresponding  rest : — 


i 


i 


i 


^^H 


3.  How  many  tones  and  semitones  are  found  in  the  major 
scale,  and  what  places  in  it  do  the  latter  occupy  ? 


CANDIDA  TES^'-ANSWERS, 


I. 


P. 


i 


:?=: 


I 


X 


I 


B. 


E. 


I 


-«»- 


i 


E3E 


2. 


Minim.  Crotchet.  Quaver.  Semibreve.     Semiquaver. 


^f^   -  H  S- 


:t: 


:p= 


Eg^-j^^a-l 


3.  Five  tones  and  two  semitones,  I  he  latter  being  found  be- 
tween the  third  and  fourth,  and  seventh  and  eighth  notes  of  the 
scale. 


FIRST  YEAR. 
Pupil  Teachers  at  end  of  First  Year. 

Music. 
A  quarter  of  an  hour  allowed  for  this  paper, 

t.  Write  in  a  the  scale  of  A  (/«),  and  in  b  the  scale  of  G 
(5'^/),  placing  a  sharp  or  a  flat  l)cfore  each  note  requiting  one. 
Mark  the  places  of  the  semitones. 


^ 

^ 


2.  Place  its  fourth  over  a,  its  fifth  over  ^,  its  sixth  over  r,  iis 
second  over  d^  and  its  third  over  e. 


% 


h 


I 


I 


-«?- 


^m^ 


3.  How  many  crotchets  are  equal  (in  length)  to  a  dotted 
semibreve  ? 

How  many  quavers  are  equal  (in  length)  to  a  dotted  minim? 
How  many  semiquavers  are  equal  (in  length)  to  a  crotchet  ? 


I. 


ifi  r-* 


St- 


fca^?: 


ANSWERS,— FIRST  YEAR, 


■eJ>t^-^ 


-<»- 


-ra-^ 


■>     -^ ^ — 


0 


d 


i 


-jsr. 


■  <^P" 


-«*- 


t 


•tf/^ 


1^^ 


3.  Six. 
Six. 

Four. 
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SECOND   YEAR. 
Pupil  Teachfln  ftt  end  of  Second  Year. 

Music. 
A  quarter  of  cm  hour  allowed/or  this  paper, 

I.  Write  nnder  each  of  the  followiog*  the  name  and  quality 
(major,  perfect,  or  other)  of  the  interval  it  forms : — 


^==qi-^^— 1^^^ 


I 


i 


3.  Pivide  (by  bars)  the  notes  in  a  into  measures  of  common 
time  ;  those  in  b  into  measures  of  triple. 

m  t 


3.  Write  in  a  the  signature  of  F  {Fa),  in  b  that  of  G  ^SqI),  in 
r  that  of  D  {^e),  and  m  dT  that  of  B^  {Se). 


$ 


I 


% 


I 


I 


ANSWERS.^SECOND  YEAR. 


gp      5      1^^^ — t 


za: 


% 


:5a: 


\ — ^%r7F=\ 


Pluperfect  4th.  Impcffeasth.    Mayor  6U1.       Minor  and.       M^orand. 

^•4S  h 


3-« 


X 


I 


h 


g 


I 


] 


THIRD    YEAR. 

Pupil  Teachen  at  end  of  Third  Year^  if  apprenticed 
fin,  or  after,  isi  Afav,  1878 ;  and  Pupil  Teachers  at  end 
cf  Ponrth  Year,  if  apprenticed  before  that  date. 

T^ree  hours  and  a^hcUf  allowed. 
Arithmetic. 

MALES. 

1.  Find  the  simple  interest  on  ;f  1,24$  for  15  years  at  4I  per 
cent,  per  annum  ;  and  the  amount  of  ;£'i,i58, 17s.  6d.  for  i  year 
115  days  at  £2,  los.  per  cent,  per  annum. 

2.  Bv  selling  a  yacht  for  ;^994«  los.  I  gain  17  per  cent,  on  its 
cost  price ;  what  should  I  have  received  for  the  yacht  if  my  loss 
had  been  1 7  per  cent. 

3.  If  an  innkeeper  sells  three-fifths  of  a  barrel  of  beer  for  what 
the  whole  cost  him,  viz.,  30s.,  and  the  remainder  at  the  same  rate 
of  profit ;  what  is  his  gain  {a)  per  cent.  ?  and  (Jt)  per  gallon  ? 

4.  How  is  'discount'  calculated  in  trade?  Which  party  has 
the  advantage?  What  is  meant  by  'days  of  grace/  'bills 
payable  at  sight'? 

FEMALES. 

1.  Simplify  the  expressions : — 

(b)  7S*oi2— 7-50123+  7501234— -075012345. 

2.  Express  "375  of  a  guinea +1^  of  a  crown +  '3  of  75.  fid. — 
f  of  2d.,  as  the  decimal  of  i6s. 

3.  If  8  oz.  of  sugar  be  worth  -5625s.,  what  is  the  value  of 
•75  of  a  ton  ? 

Grammar. 

I,       'As  one,  thai  museth,  where  broad  sunshine  laves 
The  lawn  by  some  cathedral,  thro'  the  door 
Hearing  the  holy  oxgan  rolling  waves 
Of  sound,  on  roof  and  floor 
Within,  and  anthem  sung,  is  charmed,  and  tied 
To  where  he  sUnds,— so  stood  I.'— Tennyson. 
(a)  Point  out  the  principal  and  the  various  subordinate 
sentences  in  the  above,  describing  the  character  of 
each. 


(5)  Point  oat  any  extenston  of  the  sabject  that  70a  notice 
in  the  above,  and  show  of  which  subject  it  is  an 
extension. 

(c)  Pvse  the  words  in  italics 

2.  What  are  the  Latin  prepositions  that  signify  under  and 
across  ?  Give  examples  of  words  compounded  from  them,  and 
show  how,  in  some  cases,  they  are  changed  in  compodtion. 

Geography. 
Answer  either  Q,  2orQ.  ^nat  both, 

I.  Give  notes  of  a  lesson  to  a  Second  Standazd  on  Penimules, 
Islands,  and  Straits  ;  and  illustrate  your  lesson  by  reference  to 
a  map  of  the  '  Malay  Archipelago.' 

X  Describe  the  physical  features  of  Turkey  in  Asia. 

3.  Name  the  States  which  lie  on  the  northern  shores  of  Africa, 
and  say  what  you  know  about  each  of  them. 

One  hour  allowed  for  Females,  two  and  a  half  for  Maks, 

History. 

1.  What  led  the  Protector  Somerset  to  invsde  Scotland? 
What  was  the  result  of  his  expedition  ? 

2.  What  forms  of  taxation  were  employed  by  James  I.  and 
Charles  I.,  which  excited  resistance  on  the  grojnd  of  illegality? 

3.  What  induced  England  to  engage  in  the  French  war  of 

1793? 

Penmanship. 

Write,  in  laige  hand,  as  a  specimen  of  copy-setting,  the  word 
Elementary, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting, '  Example 
and  practice  are  more  efficient  than  precept  and  theory* 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Euclid. 

[All  generally  understood  abbreviations  for  words  may  be  used, 
but  symbols  o( operation,  such  as  — ,+,  x ,  are  not  admissible.] 

1.  To  draw  a  straight  line  through  a  given  point  parallel  to  a 
given  straight  line.  , 

Through  two  given  points  draw  two  lines  forming  with  a  line 
given  in  position  an  equilateral  triangle.  ^ 

2.  In  any  right-angled  triangle,  the  square  which  is  descnbed 
upon  the  side  subtending  the  right  angle  is  equal  to  the  sqoarci 
described  upon  the  sides  which  contain  the  right  ao^ic. 


Algebra. 
X*  +  Hx*—\x  by  *«  —  \x, 

ok  —  br 


1.  Divide 

2.  Find  the  value  of  am + bn  when  m = 


-  n  = 


oj^  —  ir- 


3,  Solve:— 


(i)iZf-3   =,-/i?--IH) 
39      52  V13        ^  / 

(2)  ^ + =  *4 


48 


X  +  I 


Music. 
A  quarter  of  an  hour  allowed  for  this  paper. 

I.  Complete  the  following  (by  inserting  the  necessary  sharp 
or  flats)  as  a  descending  and  ascending  diatonic  minor  scale  ot 
D  ( A  ^).     Mark  the  places  of  the  semitones  : — 


■J    9 


_^    KJ    <p   — 


fa  g> 


m 


e;    •» 


'JSL 


JT      ^ 


2.  Write  a  measure,  of  rests  only,  in  each  of  the  kinds  of  utce 
indicated  by  the  following  signatures  :— 


P 


m 


m 


3.  Write  over  each  of  the  following  the  name  of  the  nuj  • 
scale,  and  under  each  that  of  the  minor  scale,  of  which  it  u  t^^ 
signature :— 


P 


1 


i 
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ANSWERS.— THIRD   YEAR. 
Arithmetic. 

MALES. 

I.  (tf)  Interests  ;Ci245x  15  x  -ll  =  ;fi24S  x  '^  ^  '^  = 
'  ^^      ^      100      ^  ^^         400 

^'-^H^  =  ;f  MW*  =  ;f 887  IS.  3d.    Ans. 
W  ;f  1158  17*.  6d.  =  ;f  1158-875 

Interest  =  ;f  1158-875  x  *»  ><  M  =  ^^"58-875  x  **  = 


365 


100 


;f  38  2«. 


.-.  amt.  =  ;f  1158  17s.  6d.  +  j^38  2s.  =;f  1196  19$.  6d.    Ans. 

2.  117  :  83  ::/994i  :  jf. 

^lY*  X  iWr  =  ;f '^^^^  =  ;f 705  los.    Ans. 
3*  3  parts  gain  2 

/.  100    „       „  ?JLJ52  u  66t  p.  c  Ans. 

A  gain  of  66|  p.  c.  on  308.  =  305.  x  ^  =  508, 

.'.  the  gain  per  gallon  =  20s.  -r  36  galls,  (barrel  of  beer). 

=  6}d.    Ans. 

4.  In  discoontiiig  bills,  bankers  and  merchants  calculate  m- 
teresi  instead  of  disooant,  on  the  sam  drawn  for  in  the  bill,  from 
the  date  of  their  discountiog  it  to  the  time  when  it  becomes  dne. 
This  discount  is  greater  than  the  true  discount  by  the  interest  on 
the  latter  for  the  time  that  the  bill  has  still  to  run.  They  add 
also  tArce  days  of  graces  which  days  are  allowed  after  the  bill 
is  nominally  dne  before  it  is  legally  due  ;  which  is  an  additional 
advantage.  Days  of  grace  are  not  allowed,  when  the  bill  is 
payable  at  sight,  i>.  on  presentation. 


I. 


FEMALES. 

5 

-3*22 

75*012 
-7'5oi23 

178 

+  2-333 

67-51077 
+  •7501234 

4'ii3 
-1-444 

68-2608934 
-  -075012345 

2*669. 

Ans. 

68185881055. 

•37s  of  21s. 

.  A  of  ss. 
'3  of  7s.  6d. 

-fofis. 

= 

s. 

7875 

•9375 
2*25 

-0625 

II 

,-.  I  IS.  to  the  dec.  ol  l6s.  =  H  =  '687  S-    Ans. 

3.  8  oz. :  •7j  ton  : :  •5625s.  :  x, 

or  '5  lb.  :  1680  lb.  : :  ofd.      :  x, 

Vd.  xHF=i:|^^^=/94  105. 

2X  12  X20 

Grammar. 

I .  (a)  I.  'As  one  thro'  the  door  hearing  the  holy  organ  rolling 
waves  of  sound  on  roof  and  floor  within  an  anthem 
sung  is  charmed.' — subordinate  adva-bial sent,  to  (6). 

2.  'As  one  etc.  same  as  i,    is  tied.' — subord,    adv, 
sent,  to  (6). 

3.  '  that  museth.' — subord.  adj.  sent  to  '  one '  (2). 

4.  'Where  broad  sunshine  laves  the  lawn  by  some 
cathedral.' — subord.  adv,  sent,  to  (3). 

5.  'to  where  he  stands.' — subord.  adv.  sent,  to  (i).  and 

(2). 

6.  So  stood  \.— principal  sent. 

{V)  *  thrd  the  door  hearing and  anthem  sung*  vi 

an  extension  of  the  subject '  one,'* 
(c)  one — indel  pron.,  3rd  pers.  sing.,  mas.,  nom.  to  f> 
charmed, 
that — simple  rela.  pron.  referring  to  one^  3rd  pers.  sing., 

nom.  to  museth. 
where — ^rel.  adv.  modifying  laves  and  connecting  '  the 
sunshine laves^  etc.*  with  that  museth. 


^onir^— incomplete  part  of  the  reg.  verb  hear  qualifying 

one. 
ro/Zm^— incomplete  part  of  the  reg.  verb.  r^Af  qual.  organ 
within — adverb  modifying  rolling. 
Ji#«^— complete  part  of  irreg.  verb  sing^  sang^  sung, 

qual.  anthem, 
rA^zrvM)/— complete  part.  qual.  and  referring  to  one, 
to — prep.  gov.  obj.  case  {place)  or  the  phrase  where  he 

stafuis. 
where^rel,  adverb  introducing  subordinate   sent,  he 
stands. 
2.  Sub  signifies '  under  *  and  also  takes  in  composition  the  forms 
sue,  suf,  sug,  sum,  sup,  sur,  sus:  as  xi^ject,   succeed,  su/fix, 
jM^frest,  summon,  sup^yint,  surrogsite,  Ji«ceptible. 

Trans  takes  the  forms  tran,  tra ;  as  transict,  transcend, 
traduce. 

Geography. 

1.  Peninsula  (pene  almost  insula  an  island)  a  long  stretch  of 
land  jutting  out  into  the  sea— nearly  surrounded  by  water — the 
nech  joining  it  to  the  mainland  being  often  called  an  isthmus, — 
Compare  the  human  head  to  the  peninsula  and  the  neck  to  an 
isthmus. 

Island, — Land  entirely  surrounded  by  water — occupies  the 
same  relation  to  the  sea  that  a  lake  does  to  the  land. 

Straits. — Narrow  passage  of  water  connecting  two  seas — com- 
pare with  the  isthmus  which  connects  two  portions  of  land — ^a 
strait  easily  fathomed  called  a  Sound  and  Channel. 

2.  Turkey  in  Asia  has  lofty  mountains  in  the  N.  and  W.,  with 
elevated  plateaux,  and  some  fertile  valleys — in  the  S.E.  stony  or 
saady  plains  with  tracts  of  rich  alluvial  soil,  subject  to  inunda- 
tions. Syria  is  traversed  by  the  two  ridges  of  Lebanon  through 
its  whole  extent.  The  Armenian  mountains  are  in  the  N.E. 
and  mountains  of  Taurus  between  the  Black  sea  and  the  Levant. 

The  chief  rivers  are  the  Euphrates,  Tigris,  which  unite  before 
falling  into  the  Persian  Gulf,  the  Jekel-Irmak,  the  Kizil-Irmak, 
and  the  Sakaria  into  the  Black  Sea,  and  the  Sarabat  and 
Meander  into  the  Archipelago.  The  Orontes  iims  into  the 
Levant. 

3.  The  states  which  lie  on  the  nothem  shores  of  Africa  are  : — 
(l)  Egypt,  one  of  the  most  remarkable  countries  in  the  world  for 
its  history,  stupendous  monuments,  and  singular  physical 
character.  The  whole  of  the  Delta  of  the  Nile  is  under  water 
from  July  to  September.  Its  capital  is  Cairo,  the  finest  city  in 
Africa.  (2)  States  of  Barbary  include  (a)  Tripoli  which  presents 
all  the  desolation  of  the  desert.  (^)  Turns  at  present  embroiled 
with  France — governed  by  a  Bey — its  capital,  Tunis,  is  the  most 
commercial  city  of  Barba^.  {/)  Algeria,  a  very  fertile  region 
belonging  to  France — Algerines  formerly  notorious  for  piracy — 
formerly  governed  by  a  Dey.  {d)  Morocco,  a  well-watered  and 
fertile  region  traversed  by  the  Atlas  mountains — ^governed  by  an 
Emperor  or  Sultan. 

History. 

1.  The  Protector  Somerset  was  led  to  invade  Scotland  for  the 
purpose  of  bringing  about  a  marriage  between  Edward  VI.  and 
the  young  Queen  of  Scots.  This  was  a  favourite  arrangement 
of  Henry  VIII.  The  defeat  of  the  Scots  at  Pinkie,  in  1547, 
did  not  make  them  more  willing  to  agree,  but  caused  them  to  send 
Mary  to  France,  where  she  was  brought  up  and  in  due  time 
married  to  the  Dauphin. 

2.  The  illegal  forms  of  taxation  resorted  to  by  James  I.  and 
Charles  I.  were  '  the  imposition  of  Customs  duties  on  almost  all 
kinds  of  merchandise  imported  or  exported  ; '  '  demanding  be- 
nevolences or  loans ; '  '  abuse  of  wardship ; '  '  Quartering  soldiers 
on  citizens ; '  '  causing  knighthood  on  the  landed  gentry  for  the 
sake  of  causing  them  to  compound  for  the  refusal  of  it ; '  '  exac* 
tion  of  large  sums  from  landowners  for  encroaching  on  Crown 
lands;'  'fining  the  citizens  of  London  for  breach  of  an  illegal 
proclamation,  forbidding  the  extension  of  the  city  ; '  '  fininj:; 
Catholics  for  "  recusancy  ;" '  *  monopolies ; '  '  purveyance  ; '  and 
•  ship-money.' 

3.  Pitt  who  was  at  the  head  of  affairs  was  very  averse  to  en- 
gage in  a  war  with  France,  unless  the  latter  violated  the  inde- 
pendence of  her  neighbours.  Oa  the  execution  of  Louis, 
however,  all  ties  with  the  monarchies  of  Europe  were  severed. 
Diplomatic  communications  were  broken  off,  and  in  February, 
1793,  France  issued  her  Declaration  of  War. 

Euclid. 

I.  Prop.  31,  Bk.  I. 

Rider.— Let  CD  be  the  two  point?,  and  AB  the  line  ijiven 
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in  position 
G 


Through  C  and  D  draw  C£,  DF  parallel  to  AB, 
and  at  the  points  C  in  C£  and  D  in  DF 
respectively  make  the  angles  £CF,  GDF, 
eadi  equal  to  the  angle  of  an  eouilateral 
triangle.  Produce  the  lines  CF,  DE  both 
ways  to  meet  one  another  in  G,  and  the 
given  line  in  A,  and  B,  then  AGB  is  the 
equilateral  triangle  required. 

The  angles  FCE,  FDG,  are  equal  res- 
pectively to  CAB  and  EBA,  becaase  the 
lines  CE,  DF  are  parallel  to  AB.  Therefore 
the  two  angles  at  the  base  AB  are  each  the  angle  of  an  equi- 
lateral triangle,  viz.  two-thirds  of  a  right  angle,  and  so  the  re- 
maining angle  at  G  must  be  two-thirds  of  a  right  angle.  Since 
the  three  angles  =  two  right-angles,  and  since  the  triangle  is 
equiangular,  it  must  also  be  equilateral.— Q.E.F. 
2.  Prop.  47,  Bk.  I. 


I. 


Algebra. 


-3,3 


±l£! 


2.  Substituting  for  m  and  if,  the  expression  becomes 

ack  -  abl-{-  abl  -  bcr  _  cjak  -hr)  _     . 
ak-br  "~    ak-br"^ 

3.  (i)  Multiplying  both  sides  of  equation  by  156,  we  obtain 

68x  -  9  =  156  -  144 + 66* 
tZx  -  66jr=  156  +  9  -  144 
2Jr=2i 
x=io|  Ans. 
60-f  8.r_  i4jr  +  62-30-6.r 

6o  +  8jr_8j:+32 
x-^l  ~  a?+l 
6Qr+8jr2  +  6o  +  8jr=8j;*+32jr+24r+96 
%x'  -  8jc2  +  68.r-  56jr =96-  60 

I2jc=36 
jf=3  Ans, 

Music. 


(2) 


p  "  CJ   ^: 


»s — ^  -^■*- 


i 


2. 


g^^^^s 


TB- 


g 


I 


£  flat. 


F. 


G. 


:?: 


f* 


A. 


5r^ 


I 


D. 


£. 


F  sharp. 


FOURTH  YEAR. 


Pupil  Teachers  at  end  of  Fonrtli  Year,  if  apprenticed 
en,  or  after,  ist  May,  1878 ;  and  Fupil  Teachers  at  end  of 

Fifth  Year,  if  apprenticed  before  that  date. 

Three  hour:  and  a  half  allinved. 
Arithmetic. 

MALES. 

1.  A.  invests  ;£'457  los.  od.  at  compound  interest  for  3  years 
at  4  per  cent.  B.  invests  £^11  los.  od.  at  simple  interest  for 
the  same  time,  and  at  the  same  rate.  How  much  more  does  one 
receive  than  the  other  ? 

2.  If  the  American  dollar  is  worth  four  shillings  and  two- 
pence, and  the  *'  cent  "  =  the  hundredth  part  of  the  dollar,  find, 
in  English  currency,  the  simple  interest  on  3,689  dols.  45c.,  at 
7  per  cent,  for  four  years  and  seven  months. 

3.  When  the  3  per  cents.  Consols  are  at  89!,  what  must  be  the 
price  of  the  India  5  per  cents,  in  order  that  the  same  income 
may  be  realised  after  transferring  by  investment  from  the  former 
to  Uie  latter,  \  per  cent,  brokerage  being  charged  both  on  the 
sale  and  purchase  of  the  stock  ? 


4.  A  market-woman  bought  a  number  of  ducks  at  2s.  eadi, 
and  three-fifths  of  that  number  at  3s.  each.  She  sold  the  whole 
lot  at  5s.  a  pair,  and  gained  £^  los.  od.  by  her  bargain.  Find 
how  many  of  each  kind  of  ducks  she  bought,  and  her  gun  per 
cent. 

5.  A  servant  puts  into  the  savings  bank  £z  15s.  od.  on  the 
last  day  of  each  quarter.  Calculate  the  amount  doe  to  bim 
directly  after  12  such  payments,  simple  interest  being  allowed  at 
the  rate  of  ^.  per  calendar  month  for  each  complete  pound,  and 
payable  only  on  the  withdrawal  of  the  accoun*. 

FEMALES. 

1.  A  man  sf^ends  on  an  average  30  guineas  a  'ortnight ;  what 
must  be  his  daily  income  in  order  that  with  his  saving  at  the 
end  of  3  J  years  he  may  buy  an  estate  worth,  ;f  1,719  18s.  (sop- 
posing  a  year  to  consist  of  52  weeks). 

2.  If  5  men,  on  a  tour  of  11  months,  spend  ;f  641 13s.  4d.,  how 
much  at  the  same  rate  would  it  cost  a  party  of  7  men  for  4 
months? 

3.  Find  the  amount  of  ;£237  los.  in  2  years,  8  months,  29 
days,  at  5  per  cent,  simple  interest. 

4.  A  ream  of  paper  costs  21s.  6d. ;  what  must  it  be  sold  foi 
to  realise  20  per  cent  ? 

Grammar. 

I.  '  The  first  Remedy  is  to  remove  by  all  meanes  possible,  that 
materiaU  caase  of  sedition,  whereof  we  spake  ;  which  is  Want 
and  Poverty  in  the  Estate.  To  which  purpose  servetk  the 
Opening,  and  well  Balancing  of  Trade ;  the  Cheriskmg  of 
Manufactures ;  the  Banishing  of  Idlenesse;  the  Improvement  and 
Husbanding  of  the  Soyle;  the  regulating  of  Prices  of  things  vm- 
dible;  the  Moderating oi  Taxes  and  Tributes;  and  the  like.* 

Lord  Bacon* s  Essay  on  Sedition  and  Ironblts. 

(a.)  Prove  that  the  participles  made  use  of  in  the  above 

passage  are  verbal   nouns ;   and  give  instances  to 

show  that  the  same  participles  nuiy  be  sometimes 

used  as  adjectives,  and  sometimes  as  nonns. 

(^.)   Analyse  from    *  The  first    Remedy^  to    'in  tkt 

Estate.' 
(c.)  To  what  period  does  the  above  passage  belong?   In 
what  respects  does  it  seem  to  you  to  differ  from  the 
English  of  the  present  day  ? 
(d,)  Give  the  meaning  of  the  words  and  phrases  initalia 

Geography. 

Answer  either  Q,2orQ.  3,  not  both^ 

1.  Give  notes  of  a  lesson  to  a  Second  Standard  on  Pt-mn- 
sutas,  /stands,  and  Straits  ;  and  il!ustrate  your  lesson  by  refer- 
ence to  a  map  of  the  '  Malay  Archipelago.' 

2.  Describe  fully  the  basin  of  the  Mississippi. 

3.  Say  what  you  know  about  the  Arctic  Ocean  and  the  ex- 
peditions  to  find  a  passage  through  it. 

SECOND  PAPER. 
One  hour  al/oTvedfor  Females,  two  and  a  halffot'  Mala, 

History. 

1.  CoL.pare  the  social  condition  of  the  English  people  at  tk 
beginning  and  at  the  end  of  the  fourteenth  century. 

2.  Give  some  account  of  Strafford's  government  in  Ireland. 
Describe  his  end. 

3.  At  the  end  of  Queen  Anne's  reign  what  chance  was  there 
of  the  continuance  of  the  Stuarts  upon  the  throne  ? 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  ths  word 
Elementary. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  *  Esjm- 
pie  and  practice  are  more  efficient  than  precept  and  theory* 

Composition. 

Write  a  short  essay  on  The  Use  of  Railways ,, 

Euclid. 

The  only  abbreviations  admitted  for  ^  the  square  on  A  B*  b 

'  sq.  on  A  B,*  and  for  *  the  rectan^h  contained byAB^ 

CD,'  ' red.  A  B,  C D:] 

I.  If  a  straight  line  be  divided  into  two  eqoal  parts,  and  also 

into  two  unequal  parts ;  the  rectangle  contained  by  the  oneqval 

parts,  together  with  the  square  on  the  line  between  the  pcMUs 

of  section,  is  equal  to  the  square  on  half  the  line. 
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AD  is  drawn  from  the  Ycrtex  of  an  isosceles  triangle  to  any 
point  D  in  the  base  BC.  Show  that  the  difiference  of  the 
squares  on  AB,  AD  is  equal  to  the  rectangle  contained  by 
BD,  CD, 

2.  To  describe  a  square  that  shall  be  equal  to  a  given 
rectilineal  figure. 

Algebra. 

1.  Find  the  square  root  of— 

2  2 

2.  Find  the  G.C.M.  of  3j:*+i4.r«+9jf+2  and  2jc*+9jj'+ 

14^+3. 

3.  Solve — 


=  X 


IJT   +    II 
10  6 

^  +  5      >'—  7 
-y-  -  ^—-^  =3iy-  X 

J2        _8 3g_ 

(2)      5-  ■*  "  jr-4  =JC  +  2 

Mensuration. 

I.  The  inner  diameter  of  a  circular  building  is  68|  feet,  and 
the  thickness  of  the  wall  is  if  feet ;  how  many  square  feet  does 
the  base  of  the  wall  occupy  ? 

Music. 

A  quarter  of  an  hour  alltnoedfor  this  paper ^ 

1.  "Write  the  upper  tclrachord  of  A  (Za)  minor  in  every  form 
with  which  you  are  acquainted.  Mark  the  pla:es  of  the  semi- 
tones and  augmented  intervals. 

2.  Wrire  under  each  of  ihe  following  pairs  of  notes  the  name 
and  quality  (major,  perfect,  diminishtd,  or  other)  of  the  interval 
ii  forms  : — 


•> 


T55 


X"^^ 


*=: 


I 


3.  Write  the  following,  at  the  same  pitch,  on  the  treble 
stave : — 


•e  M. 


B 


r  r  r  r  1^^ 


ANSWERS.^FOURTH  YEAR, 
Arithmetic. 

MALES. 

I.  (a)  4  p.  c.  gives  'A  of  principal  per  annum. 

;f457*5 
i8-3 

475*8    amt.  end  of  ist  year. 
i9'032 


49r832        i> 
1979328 


2nd 


f» 


514-62528    „  3rd    „ 

457 '5         principal. 


;^57 '12528  =  compound  interest. 

{p)    £47TS  X  3  X  T*Tr  =  A77S.X  ".  ^ 

=  £S7'3  simple  mt. 
57*12528  comp.  inL 

diff.  in  favour  of  (^)        '  17472 

20 


3'4944S. 
12 


59328 


2. 


•'.  B  gets  3s.  5'9d.  more  than  A. 
Interest  on  3689*45  dols.  at  7  p.  c.  for  4A  Tears  = 

3689  45  X  «  X  rk  =  36-8945  X  W  = 
14304-3825  s  1183  6985416  dols.  at  4s.  2d.  each. 


3s.  4d.  =iof;t 

lod.  =  }  of  3s.  4d. 

£ 


1183*6985416 


197*2830902^ 
49-3207725694 


246 '6038628472 
20 

1 2 '07725694s. 
12 

o'927083'i. 


37085 
/.  ;i'246  I2S.  <^W'    Ans. 

3.  In  selling  out  of  the  3  per  cents,  he  get  j  only  89^  p.  c. 

.'.  ;f  3  :  ;f  5  : '.  ;^89l^  .*  x  (price  of  Indian,  per  cent.). 
£H^  X  f  =  ^  =  ;f  148I  price  of  Indian  stock  to  get  same 
income  as  the  3  per  cents,  at  89^. 

£14^  -  i  for  brokerage  =  ;f  148I.    Ans. 

4.  The  ratio  of  the  two  kinds  is  5     :  3 

,,  „  prices  is  2s.  :  3s. 

,,      value  of  each  lot  is  10    :  9 
.'.  value  of  8  ducks  of  both  kinds  =  19s. 

f*  2  ,y  »f  ^     4tS« 

But  selling  the  whole  at  5s.  per  pair,  there  is  a  gain  of  5s.  -  4!?., 
or  ^s. 

The  gain  on  the  whole  =  90s. 
.*.  if  2  gain  3d.,  then  the  number  required  to  gain  loSod.  will 


be 


2  X  1080 


or  720  ducks. 


.*  I  of  720  =  450  at  2s.    Ans. 
and  f  of  720  =  270  at  3s.     Ans. 
The  gain=}s.  on  4|s,  =  ^  ot  whole,  or  Yv^  p.  c.  =  S-^^.    Ans 


12 


£ 

2 


XI 

13 
16 

19 
22 

24 
27 
30 


s. 


10  I 

5( 
o.) 

'5 1 

10  I 

If 

IS 
10 

5 


for  3  mos.  at  ^  per  £ 


19 


*9 


99 


99 


2651=;^!   2S.    14a. 

.*.  the  exact  sum  to  be  paid  after  the  12th  payment  is 
;£^33  +  £^  2s.  lid.  or  ;f34  2s.  ijd.    Aas. 


F£MALES. 


30gui.      £'^l  io».        - 

li         ^    2  X  7     =  ^^  5s-  spent  per  day. 

;fi7i9   18s.  _  f;^245  14s.)  X  2       £^S  2S. 


52x3^x7  13  X  4  X  7  26 

=  £1   7s.  saved  daily, 
.*.  he  must  have  a  daily  income  of  ^  i  7s.  +  £2  5s., 

or;^3  I2S.    Ans. 

a,  5men  :  7men  )  ..  ^g    , 

II  mo.  :  4mo.  j  *•  ^^^^^  '  * 

^1^4  X  {  X  A  =  /35  X  7  X  4  ^  ^326  13s.  4d.    Ans. 

3 

3.  2  yrs.  8  mo.  29  days  =  f  yrs.  +  29  days  =  ior2j  davs.  (?) 
Interest  of  ;f237'5  for  1002^  days  at  5  p.  c.=;f237-5  x  f^gj  x 

T*Tr  =  ;^2*375  x  ^W  =  £32  12s.  2f|d.    Ans. 
.*.  amt.  =  ;{^27o  23.  2^\,    A<\9. 

4.  ;^xoo  :  2is.  6d.  ::  j^i2o  :  jf  (pounds). 
;f  120  X  tHtt  =  £m  =  £^  5s.  9fd. 


Grammar. 

I.  (a)  The  participles  made  use  of  in  the  passage  are  verbal 
nouns,  from  their  taking  the  article  before  them  and  'of  (pre- 
position) after  them. 
The  following  are  examples  of  participles  and  nouns  : — 

Participits.  Nouns. 

A  man,  moving  a  stone.  The  moving  of  the  stone. 

Going  abroad,  we  sailed.  We  waited  for  his  going. 

Then  thundering  as  he  came.     They  heard  the  thundeiiog  of 

hoofs. 
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Kind  of 
Sentence. 

Subject. 

Predicate. 

1 

Completion. 

Exteostoo. 

Principal 

The  first 

is  to  re- 

that materiall 

byal 

remedy 

move 

cause  of  se- 

meanes 

dition 

possible. 

Adjective 

we 

spake 

whereof  {also 
connective) 

Adjective. 

which 

is  {iftcom- 
plete) 

Want  and 
Poverty  in 

the  estate 

ff)  The  passage  belongs  to  that  period  of  English  literature 
called  the  'Modem*  or  «  Age  of  Elizabeth '  (1575-1616).     It 
differs  from  the  English  of  the  present  in  idiom,  spelling,  and 
the  meaning  of  individual  words,  <>^,  *  whereof  vse  spake  ;*  Uo 
which  purpose  serveth  ;  *  materiall  for  Material,  mean's  for  means, 
tdlenesse,  soyle,  for  idleness  and  soil;  estate  for  state,  etc. 
{d\  materiall  means  very  important, 
whereof  mcsLQS  of  which 
serveth  means  is  of  use  to,  assists 
Cherishing-  mcAns  fostering- 

Banishing  of  tdlenesse  means  seeing  that  all  are  employed. 
Improvement  and  husbanding  of  tlte  soyle  means  improV" 

in^  and  tilling  or  cultivating  the  soil 
vendible  mesaisfor  sale 

moderating  '/axes  and  Tributes  mean^  re^lcUing taxes  and 
money  levied,  so  cu  not  to  be  excessive. 

Geography. 

1.  See  same  question  answered  under  TTtird  Year, 

2.  The  Mississippi  ri«ses  in  L.  Itasca  at  an  elevation  of  3.003 
^e*t.  It  receives  the  St.  Peters  River,  and  continues  south, 
receiving  in  succession  the  Wisconsin,  Jowa^  Des  Moines,  and 
Jlfinoif,  before  it  is  joined  by  the  Missouri,  which,  rising  about 
me  s*me  parallel  as  the  Mississippi,  unites  with  its  tributary  the 
Yello70ftone.  The  united  s'ream  flows  S.E.,  receiving  the 
Platte,  the  Kansas,  and  the  Osage,  At  the  junction  of  the  Mis- 
souri and  Mississippi  the  streams  are  about  half-a-mile  wide, 
and,  ^ith  the  s»me  width,  the  combined  stream  rushes  on  till 
joined  by  the  Ohio,  which  rises  in  the  Apalachian  Mts  ,  and  has 
for  branches  the  Wabash,  Cumberlani^  and  Tennessee,  The 
main  river  is  joined  by  the  Arkanscu  on  the  right  banW,  flows  on 
south  to  be  augmented  by  the  waters  of  the  Ped  Piver,  after 
which  it  enters  the  Gulf  of  Mexico.  The  area  of  its  basin  is 
estimated  at  a  million  and  a  quarter  square  miles.  The  prin- 
cipal towns  are  Iowa,  Jefferson,  St,  Louis,  Pittsburg,  Cincinnati, 
Natchez,  and  New  Orleans, 

3.  The  Arctic  Ocean,  comprising  the  whole  water-area  within 
the  Arctic  Circle,  is  almost  completely  closed  by  the  northern 
coasts  ot  the  Old  and  New  Worlds.  It  is  nearly  circular  in 
form,  and  communicates  with  the  Pacific  by  Behring's  Strait, 
and  with  the  Atlantic  by  Davis  Strait  and  the  wide  channel 
between  Greenland  and  Norway.  The  best  known  of  its  land- 
masses  are  Greenland,  Nova  2^mMa,  Spitabergen,  and  the  north 
coasts  of  Siberia  and  America.  This  ocean  was  early  brou^^ht 
into  prominence  by  the  attempts  made  to  find  a  'North- West 
Passage'  lo  India,  and  by  the  numerous  attempts  which  have 
been  made  to  reach  the  Pole.  To  achieve  the  former,  Sir  John 
Franklin  and  Sir  Edward  Parry  explored  far  into  the  Arctic 
regions.  Franklin's  last  expedition  was  made  in  1S45,  and  from 
this  neither  he  nor  his  companions  ever  returned.  After  ^eve^al 
expeditions  under  different  leaders  in  search  of  him,  in  the 
course  of  which  at  least  three  North- West  passages  have  been 
discovered.  Captain  McClintock  found  in  1857  a  piper  left  at 
Point  Victory  recording  the  death  of  Franklin  in  1S47.  In 
1875,  the  Alert  and  Discovery  were  sent  out  under  Captain 
Nares,  and  a  point  400  miles  from  the  Pole — the  highest  point 
yet  reached — was  attained.  The  Dutch,  German,  American, 
}ind  other  Governments  have  also  contributed  much  to  Arctic 
discovery.  A  North^East  passage  has  lately  been  made  by 
Nordenskiold  in  the  Vega. 

History. 

I.  With  the  death  of  Richard  II.  closed  the  fourteenth  cen- 
tury, during  which  England  made  great  steps  towards  civiliza- 
tion. At  the  beginning  of  ihe  century  the  people  had  just 
become  fused  into  one,  and  all,  from  the  greater  barons  to  the 
villeins,  were  considered  equal  in  the  eye  of  the  law.  This 
accounts  for  the  readiness  with  which  all  classes  united  during 


I 


the  century  against  the  encroachments  of  the  Crown.  Under 
the  Edwards  there  was  a  great  growth  of  constitutional  libertf, 
and  of  freedom  in  the  administration  of  justice.  Though  at  the 
end  of  the  century  villeinage  had  not  been  finally  abolished, 
yet  it  had  been  greatly  mitigated,  and  the  doctiine  of  man's 
right  to  personal  freedom  was  all  but  established.  During  this 
period  two  classes  had  been  quietly  asserting  their  power,  and 
these  were  a  new  order  of  tenant  farmers,  vmo  were  connected 
w  th  Tyler*s  agrarian  revolt,  and  the  craftsmen,  in  towns,  who 
won  great  privileges  from  the  older  burghers.  These  two 
classes  quietly  changed  the  whole  character  of  English  society. 

2.  In  Ireland,  Strafford  delivered  by  his  strict  govonment  the 
mass  of  the  people  from  a  hundred  masters,  that  is,  he  freed 
them  from  the  terrors  of  landlordism.  Justice  was  enforced, 
outrage  repressed,  the  condition  of  the  clergy  improved,  and  the 
sea  clearea  of  pirates.  But  his  good  government  had  other  ends. 
He  practised  his  system  of  'Thorough '  for  the  purpose  of  sap- 
porting  the  arbitrary  government  of  Charles  I.,  and  from  his 
subservient  parliament  he  obtained  the  means  of  keeping  up  an 
army  of  5,000  foot  and  500  horse.  For  furthering  his  designs  he 
set  Protestant  against  Catholic,  in  order  that  both  might  be  de- 
pendent on  the  protection  of  the  Crown.  He  has  the  credit  of 
originating  the  linen  trade  of  Ireland  by  introducing  the  growing 
of  nax.  His  career  was  cut  short  by  the  Long  Parliament,  which, 
in  its  first  session,  passed  a  bill  of  Attainder  against  him  for 
treason  against  the  liberties  of  the  people.  Charles  left  his  &ithfal 
servant  to  his  fate — a  weakness  for  which  he  ever  after  accused 
himself.  Strafford  was  executed  164T. 

3.  The  last  year  of  Anne's  reign  was  occupied  with  Jacobite 
intrigues  on  behalf  of  the  Pretender  calling  himself  James  III.,  and 
to  whose  succession  the  Queen  herself  is  said  to  have  been  favour- 
able. Lords  Oxford,  Boiingbroke,  and  Ormond  were  impeached 
by  the  Commons  for  high  treason,  but  the  last  two  fled  to  the 
Continent.  The  Pretender  arrived  in  Scotland  afrer  the  defeat 
and  surrender  uf  Lords  Derwent water.  Nithisdak,  Wintonn,  and 
Kenmure  (17 15).  He  and  his  general,  the  Earl  of  Mar,  did 
nothing  but  slink  away  to  ^t.  Gerraains.  By  the  Triple  Alliance 
the  Pretender  lost  the  support  of  France  and  Holland.  Another 
attempt  in  1745  by  the  Young  Pretender  ended  in  the  disastrous 
defeat  at  Culloden,  after  which  the  Stuart  cause  perished. 

Composition. 

THS  USB  OK  RAILWAYS. 

Lopg  ago  the  carrier's  cart  or  the  canal-boat  were  the  only 
means  of  transport  for  the  manufactures  of  the  country,  and 
trade  was  accordingly  very  much  hampered.  For  personal  inter- 
course, too,  the  mail  coach,  moving  at  the  rate  of  two  hondred 
miles  in  twenty-four  hours,  was  toUlly  inadequate.  By  means  of 
railways,  however,  commercial  intercourse  is  now  freed  fronn  the 
restraints  laid  upon  it  by  insufficient  means  of  transport.  This  is 
abundantly  proved  by  the  millions  of  tons  of  goods  carried  from 
the  places  of  production  to  those  where  they  are  consumed.  By 
the  use  of  railways  a  fondness  for  travel  has  been  raised  amon^ 
the  people.  In  coaching  days  men  had  scarcely  time  or  money 
to  spend  on  a  long  journey,  and  so  they  confined  their  travels  to 
visiting,  on  foot,  places  and  persons  within  easy  distance  of  home. 
From  this  reason  society  was  naturally  divided  into  mnltittides 
of  little  clans,  mutually  jealous  of,  and  unacquainted  with,  each 
other.  However  when  the  cause  of  separation  was  removed 
men  of  different  places  met  more  frequently,  commercial  inter- 
course extended,  errors  of  opinion  were  corrected,  and  the  nation 
became  more  united  and  assimilated  in  language,  manneis,  and 
customs. 

Euclid. 

1.  Prop.  5,  bk.  2. 
AW^.— From  A  let  fall  AE  perpendicular  to  6C.    Then 

BE=EC  for  AB»=AC«=AE*+BE»or 
AE*+EC*.  Take  away  the  common 
square  on  AE,  and  BE'^EC  or  BE= 
EC. 

Agwn,  AB«=BE«-hAE« 

=  BD'DC-hDE«-hAt? 

=  BD-DC+     AI>* 
B      L»     fi  C 

that  is,  AB"  is  greater  than  AD«  by  the  rectangle  BDDC.— 
Q.E.D. 

2.  Prop.  14,  bk.  2. 
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Algebra. 
45*  -  2jr» +i£?  .  i  +  A(^  -  *  +  i 

2         2 


2jc*-jr 


2jK3-2jr+i 


2 
-  2Jt"  +  JC* 


20* + 9*»  +  I44r + 3\6;f^ + 2a««  +  i8:c + 4/3 

/6jr*4-27j*+42Jf+9V 

ji*  -  24Jr  -  5  \  2jr* + 9jr«  +  I4jr + 3 /2jr + 9 
''2Jt*-48jr«-iar     \ 


9x*-t 
9^ 

■48jc»  +  24Jr+  3 
-2X6jr-45 

48  1  48jr*  + 240^  +  4^ 

jr*+     5j:+    I 

-5^>254:-5 
-5jr«-25x-S 


A  jr«+Sx+i=G.CM. 
3- 

(a)  filll  + -^^sjr- 7  or  (a)  3jr+22+5>- 20=3ar-2io 
10  6 

mi^li  -iLli  =3;f-*or(^)3jr+i5-7^+49=63y-2ijp 
7  3 

After  collecting  (a)  =  27jf-  5^=    223  or  378^^-70^=     3132 

(^)  =  24Jr -  7<^=  -   64  or    24Jr-70y=-     64 

354^  =     3>96 

JT  =        9 

and  by  substitution  ^  =        4 

5-jr       ;r-4       j:  +  2 

Reducing  3;r'  -  6jr  -  24  -  20  -  6r + 2jr*  =  72jr  -  8jr'  -  160 

arranging  and  cuDeciing  I3;c*  -  84^:  sa  -  1 16 

Completing  sq.  ;c'-«x+W.^  =  '^^^^^'^°    =  H» 

taking  root  jr  -  ff  =  ±  U 
*  =  H  ±  H  =  4A  o'  2.    Ans. 

Mensuration. 

Diameter  of  inner  circle  =68|  ft. 

„        „    outer    „     =68f+if+if  =  72jft. 
/.  required  area  —  \\\\  sum  of  diam.  x  3|diif.  of  diam.  x  7854 
*J*  X  V  X  7854  -»  518I  X  7854  =  407*01 173  sq.  ft.    Ans. 
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CANDIDATES. 

Thrtt  hours  and  a  kalfalicwed* 
Arithmetic. 

MALES. 

I.  Find  the  value  of  7  lbs.  6  oz.  7  drms,  2  scru.  7'gn.  at  £1 

^.°What  11  the  total  cost  of  IS»378  wtides  at  £7  198.  SJd. 
each? 


3.  If  ;f  22  108.  will  purchase  3  cwt.  24  lbs.  of  coffee,  what 
quantity  should  be  procurable  for  £7$  ? 

4.  The  rent  of  a  farm  of  42  ac.  1  rd.  is  £i$%  89.  9d.,  what 
could  39  ac.  2  roods  20  poles  be  rented  for  at  the  same  ra?e  ? 

5.  2  rabbits  are  worth  is.  5d.  ;  3  hares,  los.  7|d.  ;  how 
many  score  of  rabbits  would  be  equal  in  value  to  13}  dozen 
hares? 

FEMALES. 

1.  Make  out  the  following  bill : — 

21  lbs.  of  candles  at  7id.  per  lb. 
45    „  of  sugar  at  4id.      „ 
25}  If   of  plums  at  6jd.     „ 
2%  „  of  tea  at  2d.  per  oe. 
10  „   14  oz.  oi  rice  at  4d.  per  lb. 

2.  Find  the  cost  of  7,84c  articles  at  £26  14s.  8id.  each. 
3-  7.985*  at  £%  19s.  4id.  each. 

4.  What  is  the  value  of  90  qrs.  o  bush.  I  pk.  at  £7  lis.  4d. 
per  qr.  ? 

Grammar. 

1.  '  Down  sank  the  disappearing  band  ; 

tach  warrior  vanished  where  he  stood. 
In  broom,  or  bracken,  heath,  or  wood : 
It  seemed  as  if  their  mother  earth 
Had  swallowed  up  her  warlike  birth.' — ^ScOTT. 
Parse  all  the  verbs,  adjectives,  and  words  used  as  adjectives 
in  the  above. 

2.  Show  how  the  po  sessive  case  of  nouns  is  formed,  both  in 
the  singular  and  plural  numbers,  and  give  examples. 

3.  Give  the  past  tense  of  the  indicative  mood  of  the  verbs  do^ 
dare,  can,  shall. 

Geography. 

Answer  hvo  questions, 

1.  Trace  as  minutely  as  you  can,  the  course  of  the  River 
Severn  ;  showing  as  you  pioceed  how  it  supplies  yon  with 
examples  of  the  meaning  of  each  of  these  terms — viz.  : — 

Affluent,    C ty,    dm'^uence.    Estuary,    Mountain,    Plain, 
Source,  Tide,  Val  ry^  Watershed, 
N.B. — Thtse  terms  are  here  arran  ed  alphabetically.    You 
are  to  mention  each  example,  and  explain  each  term  in  its  proptr 
order, 

2.  Describe  the  course  of  a  vessel  sailing  from  Belfast  to 
Queenstown.    Or,  ^  you  can,  draw  a  map  of  the  coast-line. 

3.  Say  what  you  know  about  Inverness,  Skye,  Stafford,  the 
Solway  Firth,  Scarborough,  Yarmouth,  St.  Albans,  and  Maid- 
stone. 

Composition. 

Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
IttexhaustUfle, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting.  The 
Artisans*  Dwellings  Act,  1875. 

Music. 
A  quarter  of  an  hour  al*ffivedfor  this  paper, 

I.  Write  over  each  of  the  following  notes  its  pitch  name 
(C^  D,  Do,  Re,  or  other),  and  under  each  its  duration  name 
(crochet,  quaver,  or  other). 


^^mr-\—7r-l 


t 


:s: 


% 


J 


2.  Follow  each  of  these  notes  by  its  corresponding  rest. 


i 


w 


:sa-. 


I 


^m 


z 


^^ 


3.  How  many  tones  and  semitones  are  found  in  a  major 
scale,  and  what  places  therein  do  the  latter  occupy  ? 

CANDIDA  TES,— ANSWERS, 
Arithmetic. 


MALES. 


I. 


7  lbs.  6  OS.  7  drs.  2  scr.  7  gTS.s9i  o«. - 13  grs. 

91  oz.  at  £\  eachs  £^i  os.  od. 

Subtract   ( .*.  the  value  of  12  gTS.=tV  of  £^—^' 
lrom;£9i  (and         „  I  gr.  =A  of  6d.=  ^. 

— — "  64d. 

Z90  I9s»  S4d. 
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;t  S.        d. 

15378    o    o 
7 


s.  d. 

10  o  =i  ol£\ 

5  o  =  J   of  lOS. 

4  o  =i  Qi£\ 

o  8  =4  of4s. 

o  oJ=^3>jof8d. 


107646    o    o    price  at  £'J 

7689     00  „  108. 

3844  10  o  „  5^. 

3075  12  o  „  4s. 

512  12  o  „  8d. 

16    o  4^  ,,  ^. 


122783  14    4i 


>i 


£,1  194.  84d. 


I. 


;f22i  buy  3  cwt.  24  lbs.  or  360  lbs. 

I    buys  16   M  !>.»  \  cwt. 

.*.  ;^75  buy  lo  cwt  2  qrs.  24  lbs. 

42  ac.  I  ro.  :  39  ac.  2  ro.  20  po.  ::  ;f  i$8  8s.  9d.  : 

or  6760  po.  :  6340  po.  : :  38o25d. 

3802^1x6340^  ^225x317^^,^  ,».ioid. 
6760  2x240 

I  rabbit  =  S^d.,  and  x  hare  =  3s.  6}d. 
.*.  8id.  ;  3s.  6Jd.   : :  162  hares  :  x  rabbits, 

or  17  halfp.  :  85  halfp  ::  162  hares  :  x  rabbits. 
162  hares  x  f  f  =  810  rabbits,  or  40I  score. 

FEMALES. 


21    lbs.  at  7  Ad.  per  lb.  = 

45     »»  >»  43^.      tt  = 

25a   II  II  oju.      y,  ^ 

2^  „  ,,  2d.  per  oz.  = 

10  lbs.  14  oz.  „  4d.  per  lb.  = 


2  13     5i 


I        s.    d. 
7845    o    o 

26 


lOS.: 

4S.: 
8(1.: 

Jd. 


5       0f;fl 

\   oX£x 

\  of  4s. 
iV  of  8d. 
i    of  id. 


203970 

0 

0 

3922 

10 

0 

1569 

0 

0 

261 

10 

0 

16 

6 

xoj 

5I 

8 

5 

price  at  ;f  26 

108. 

4s. 
8d. 
fi. 
id. 


II 
•I 
II 
II 


II 


209747  10    3j    price  of  7845. 


£      s.    d. 

7985    o    o 
8 


IOS.=^  of  ;fl 


s.=4  of 

5.  =  J  of 


5<;.  =  ^  Of  I  OS. 

4S.  =  iof  i^l 
4d.  =  ',ij  of  4?. 
^.  =  4of  4d. 
\  oi  £%  19s.  4id. 


63880  0 

0 

3992  10 

0 

IW96  5 

0 

1597  0 

0 

133  I 

8 

16  12 

H 

7  13 

9 

71623  3 

ij 

price  of  7985  at  £% 


lOS. 

Ss. 

f  at  Z8 

4S. 

4d. 
id. 

19s.  4jd.  each 

II 


79851 


7 


s.    d. 

II    4 

90 


I  pk.  =  .^^j  of  I  qr. 


68x    o    o      price  of  90  qrs. 
4    8J  „         I  pk. 


681    4    8i 


Grammar. 


II 


90  qrs.  I  pk. 


I.  ja;//'— intrans.  verb,  strong  conj.,  sinKt  sank,  sunk,  indie, 

past,  3rd  pers.  sing.,  agr.  with  subj.  band, 
disappearing — verbal  adj.,  aual.  band, 
each — distributive  adj.,  qual.  warrior, 
vjnisAed-Hnirans.  verb,  weak  conj.,  indie,  past,  3rd  pen. 

sing.,  agr.  with  subj.  warrior, 
stood ^'iDXxzxiS,  verb,  strong  conj.,  sfand,  stood,  stood^  indie, 

past,  3rd  pers.  sing.,  agr.  with  subj.  he, 
seemed— \xi\x2X!&,  verb,  weak  conj.,  iodic  ,  past,  3rd  pers. 

sing.,  agr.  with  subj.  fV. 
their — pronom.  poss.  adj.,  qual.  earth. 


mother — ^nonn,  used  like  an  adj.,  aual.  eatth, 
had  iwaUcwed—Xx^sts.  verb,  weaic  conj.,  indie«  plnper- 
fect,  3rd  pers.  sing.,  agr.  with  snbj.  earth, 
or 
had—paalt  tense  of  the  verb  have,  had,  had.  fonning  with  the 

complete  part., 
swallowed— 9,  compound  tense. 
^«r— pronom.  poss.  adj.,  qual.  births 
warlihe—mA}.,  qual.  birth. 

2.  The  possessive  case  of  nouns,  both  in  the  singolar  and  pin* 
ral,  is  formed  by  adding  *s  to  the  nominative,  as — ^The  bir^s  wing ; 
The  meH*s  wages.  When  the  plur  j1  nominative  ends  in  /,  the  / 
that  should  follow  the  apostrophe — as  the  C)  is  called — ^is  omitted, 
as — The  merchant^  nmon,  instead  of  Merchant/ s  union.  When 
the  singular  ends  in  es,  forming  a  distinct  syllable,  or  in  ^^  when 
the  next  word  begins  with  x,  the  x  is  also  omitted,  as — Socrata 
philosophy;  For  conscience  sake. 

3.  The  past  tenses  of  the  given  verbs  are :  did,  dared,  or  durst 
(ventured),  could,  should. 

Geography. 

I .  The  Severn  rises — that  is,  has  its  source— in  the  east  side  of 
the  huge  hill  or  mountain  Plynlimmon.  It  flows  almost  due 
north  through  the  vale  of  Montgomery,  and  enters  the  plain,  or 
level  gronna  of  Salop,  where  it  is  joined  by  a  small  affluent  or 
branch  called  the  Tern.  It  now  turns  south,  flowing  through 
the  valley  or  hollow,  bounded  on  one  side  by  the  Wrelun  and  the 
Clent  Hills,  fonning  the  watersh  d  or  separating  range  be- 
tween the  basins  of  the  Severn  and  Uie  Trent,  and  on 
the  other  by  the.  Clee  and  Malvern  Hills.  It  is  now  increased 
by  the  Stour  and  Teme.  Soon  after  entering  Gloucestershire, 
it  receives  the  Avon,  which  joins  it  at  Tewkesbury,  and  this  town 
is  therefore  said  to  stand  near  the  confluence  or  meeting  of  the 
affluent  with  the  main  stream.  The  course  o**  the  river  is  now 
very  winding  as  far  as  the  ancient  city  of  Gloucester,  a  cathedral 
town,  where  it  meets  the  tide — that  is,  the  periodic  rise  and  fall, 
or  flowing  and  ebbing  of  the  waters  of  the  ocean.  It  Anally 
opens  oai  to  a  broad  estuary  or  river-mouth,  forming  the  arm  of 
the  sea  called  the  Bristol  Channel 

2.  Leaving  Belfast,  the  second  city  in  Ireland,  chief  seit  of 
the  linen  manufacture^  and  having  a  good  cross-chaimel  trade, 
we  pass  Carrickfergus,  a  bathing-place,  and  taming  sonth,  we 
enter  the  large  and  well-sheltered  anchorage  oi  Strang  ford  Lough, 
On  its  shore  stands  Downpattiek,  the  ancient  capital  of  the 
Ulster  kings.  We  reach  Dundalh,  noted  for  agricultural  ex- 
ports, and  Drogheda,  near  which  was  fonght  the  battle  of  the 
Boyne.  Passing  Swords  we  roimd  Howth  H  ad,  and  on  Dublin 
Bay  stands  King  ton,  the  port  of  Dublin.  Leaving  Dublin,  and 
beyond  Wichlew  we  come  to  Arhlow,  the  ancient  capital  of  the 
kings  of  Leinster.  Continuing  south,  we  pass  Wexford,  and 
leaving  the  Tuscar  light,  we  round  Camsore  Point  aixi  enter 
Waterford  harbour  with  the  city  of  Wateiford,  which  exports 
large  quantities  of  agricultural  produce.  Tramore  Bay,  to  the 
we'>t,  is  one  of  the  most  dangerous  places  on  the  Irish  Coast. 
Turning  south,  we  come  to  Kw^^lo/ harbour,  and  continuing  our 
course  we  come  to  Cork,  with  a  spacious  harbour  capable  of 
holding  the  entire  navy  of  England.  In  the  centre  of  this 
basin  is  Goat  Island,  on  which  stands  C^n^or  Queenstown.  called 
after  Her  Majes^  Queen  Victoria. 

/MfVfw^x— atthe  north  end  of  the  Caledonian  Canal ;  chief  town 
of  the  Highlands ;  near  it  CuUoden  Moor. 

Sfye-'dk  large  island  of  the  Inner  Hebrides,  beloneing  to 
Inverness,  separated  from  the  mainland  by  the  Sound  of  Sleat ; 
the  chief  hills  are  the  Coolin  Hills,  and  the  principal  town  is 
Portree. 

Stafford  is  a  small  but  neat  town  in  Staffordshire,  in  Eng- 
land, and  has  trade  in  boots  and  shoes. 

The  Solway  /WM— between  Cumberland  and  Scothmd ;  is 
remarkable  for  the  rapid  flow  of  its  tide. 

Scarborou^  is  a  tamons  ¥Fatering-place  on  the  coast  of 
Yorkshire. 

Yarmouth— cm  the  coast  of  Norfolk  j  noted  for  its  herrings,  or 
'  bloaters.' 

St,  Albans— in  Hertfordshire,  where  two  battles  dcriqg  the 
'  Wars  of  the  Roses '  were  fought. 

Maidstont—m  Kent,  is  in  the  centre  of  the  '  hop  country.* 
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3.  Five  tones  and  two  semitones,  the  latter  being  found  be^ 
Iween  the  3rd  and  4tht  and  7th  and  8th  notes. 


FIRST  YEAR. 
Pupil  Teachers  at  end  of  First  Tear. 

Three  hours  and  a  half  allowed. 
Arithmetic. 

MALES. 

1.  Compare  the  values  of  £'^^S^  and  775  shillings,  and 
r-jduce  their  difference  to  the  decimal  of  their  sum. 

2.  What  vulgar  fraction  of  a  guinea  is  £^,  and  what  vulgar 
frac.ion  of  a  mile  is  82  yards  I  foot  6  inches  ? 

3.  What  sum  must  be  added  to  ^  of  i|  guineas  to  make  that 
rr.cLion  equal  to  ^^  of;f  3I? 

4.  If  a  bar  of  gold  weighin<;  5  05  lbs.  be  worth  ;£'243,  what  is 
X\  c  value  of  3  oz.  of  the  m.tal  ?  Give  answer  in  decimals  and 
in  £  s.  d. 

5.  What  is  the  total  amount  of  a  rate  of  ;f '3822916  in  the  £ 
on  a  property  valued  at  ;f9.5i8  a  year? 

FEMALES. 

1.  If  a  bankrupt  owed  j£7,24i  5s.,  and  paid  13s.  6d.  in  the 
pound,  what  was  the  total  loss  to  the  creditors  ? 

2.  How  many  horses  can  be  bought  for  ;f  744  8s.  8d.  if  seven- 
teen horses  cost  ;£^790  19s.  24d.  ? 

3.  If  21  men  earn  £$2  lO'.  in  eight  days  of  10  hours  each,  how 
much  will  49  men  earn  in  10  days  of  5  hours  each  ? 

4.  If  12  men  eat  bread  to  the  value  of  ;f  1 1  12s.  3d.  in  28  days, 
wi.cn  wheat  is  52  shillings  per  quarter,  how  many  men  will  eat 
bread  to  the  value  of;f  17  8s.  4id.  in  21  days,  when  wheat  is  39s. 
ytx  quarter? 

Grammar. 

r.  'The  old  Sussex  tortoise  that  I  have  mentioned  to  you  so 
often  is  become  my  property ;  I  dug  it  out  of  its  winter  dormitory 
in  March  last,  when  it  was  enough  awakened  to  express  its 
re  entments  by  hissing ;  and,  packing  it  in  a  box  with  earth, 
ca  ried  it  eighty  miles  in  posi-chaises.*— White's  Natural 

II I  STORY  OP  SeLBORNE. 

Point  out  and  parse  all  the  pronouns,  prepositions,  and 
participles  in  the  above. 

2.  Is  it  ever  allowable  to  place  the  preposition  after,  instead 
of  before  the  word  it  governs?  Illustrate  your  answer  by 
examples. 

3.  The  possessive  cases  of  some  pronouns  are  used  as  adjectives. 
Give  examples  of  this. 

Geography. 
Answer  eiiher  Q.  i  ^  Q.  3,  m^  both, 

1.  Describe,  as  fully  as  you  can,  the  basin  of  the  Po,  showing 
bow  it  supplies  you  with  examples  of  the  use  of  the  following 
terms,  viz.  : — Affluent ^  *City^  Confluence^  Delta^  Gulf,  Lake^ 
4i  cuHtatHf  Plain t  Source,  Watershed. 

N.B. — These  tenrs  are  here  arranged  alphabetically.  You 
are  to  mention  each  in  its  proper  order, 

2.  Draw  a  full  map  of  Sicily,  and  another  of  Corsica  and 
Sardinia.     Insert  the  lines  of  latitude  and  longitude. 

3.  Say  what  yon  know  about  Astrakhan,  Archangel,  the 
Arctic  Circle,  North  Cape,  Nova  Zentbla,  the  Gulf  of  Finland, 
LfO  Aland,  Afemel,  and  ICiJ, 

History. 

T.  Write  out  a  list  of  names  and  dates  of  our  sovereigns  from 
1066  to  1 154. 

2.  What  sovereigns  reigned  between  Edward  IV.  and  Eliza- 
l>eili  ?    Give  their  dates. 

3.  Give  the  name  and  hereditary  title  of  the  first  king  of  the 
T  7  uuse  of  Hanover,  with  the  date  of  his  accession  to  the  English 
ihrooe.    What  relation  is  our  Queen  to  him  ? 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Inexhaustible, 

Write,   in  small  hand,  as  a  specimen  of  copy«setting,  The 
Artisani  Dwellings  Act,  1875. 
VOL.    L 


Composition. 


Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Music. 

A  quarter  of  an  hour  allowed  for  this  paper . 

I.  Write  in  a  the  scale  of  D  {Re\  and  in  b  the  scale  of 
B  flat  {Se),  placing  a  sharp  or  a  flat  before  each  note  requiring 
one.    Mark  the  places  of  the  semitones. 

a  b 

g3 


i 


2.  Place  its  second  over  a,  its  third  over  b,  its  fourth  over  c, 
its  fifth  over  d,  and  its  octave  over  e, 

a  b  c  d  0 


:a: 


-«>- 


I 


I 


I 


3.  How  many  semiquavers  are  equal  (in  length)  to  one 
minim  ? 

How  many  quavers  are  equal  (in  length)  to  one  dotted 
minim  ? 

How  many  crotchets  are  equal  (in  length)  to  one  semi- 
breve  T 


ANSIVERS.^FIRST  YEAR. 
Arithmetic. 

males. 

1.  £nS  ■■  '5'5s«  =■  two  times  77Ss. 

'•  775  «=■  their  difference,  and  iS'Ss.  +  7  75  «  2325  =»  their  sum. 

775  to  the  dec  of  23*25  =»  1^  =  J  =  -%.  Ans. 

23 '25 

2.  («<)  £ii  to  the  fraction  of  a  gui.  »  ^OL^  »  |iL5  „  i» 

*  32x21      8x7      "• 

Ans. 
(JH)  I  ml.  «  5280  ft.  and  82  yds.  i  ft.  6  in.  «  247I  ft 
.'.  247i  ft  to  the  fraction  of  5280  ft.  » 


2474 
5280 


tWv 


rffT=-A.  Ans. 


3.Aof^3l-Aofiigui.-4^-^l^il^ 
-;f«  =  ;f^^^  -  ;fW  -  j^a  15s.  3d. 

4.  5*05  lbs. :  3  oz. ::  £2^^  :  x, 

jf243XgJ-=;fViW=;f"d29^or;fi2  os.  7^^.  Am. 
5.  ;f-38229i6 

30583328 
3822916 
191 14580 
34406244 


;f3638-65i4488 
20 


I. 


13*0289769. 
/.  the  rate=;f3638  13s.  0'3476i2d. 


females. 

The  loss  per  ;£"  is  68.  6d« 
£     ».  d. 
7241    5    o 


5s.=Jof;f 
Is.  3d.=J  of  5s. 
3d.  =i  of  IS.  3d. 


1 810    6    3  loss  of  5s.  on  every /*• 
452  II    61    „     IS.  3d.    „ 
90  10    3}    „    3d. 


I* 


2353    8    i^  total  loss. 


2.  jf790  19s.  2}d.  :  ;f744  8s.  8d.  ::  17  horses  :  x  horses. 


or 


379661  halfp.  :  357328  halfp. 
17  horses  X  |Hflf-WW»  to  horses. 
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21  men    :  49  men    \ 
8  days   :  10  days  [•  W^^ik  ^  ^^ 
10  hours  :    5  hours  ; 

£1^  IIS.  3d.  Ans. 

£\\  I2S.  3d.  :  ;fi78s.  4l<i«» 
or 
5574  halfp.  :  8361  halfp.  ) 
21  days    :      28  days    [  ::  12  men  :  ;r  men. 

12  men  x  ||fi  x  H  x  \\  =  32  men. 


Grainniar. 


39'- 


1.  M^i/— simple  rel.  com.  gen.,  referring  to  iortoise.  3rd  peis., 

ooi.  gov.  by  mmiiotied, 
/— 1st  pers.  pron.  masc.  sing,  nom.,  subj.  oikave  wuniiontd. 
fnffitiontd— complete  part,  of  the  trans,  verb  mention, 

forming  with  have  the  pres.  perf.  indie. 
to — prep.,  gov.  obj.  case/vn. 
you — 2nd  pers.  pron.  masc  (?)  plural  form  sing,  meaning, 

obj.  gov.  by  (0. 
bfcome—aompXeie  part,  of  the  iotrans.  verb  comff  canu^ 

comff  forming  with  is  a  tense  «  has  come, 
«n;^— pronom.  poss.  adj.,  qual.  property  (or  poss.  case  sing. 

of  A 
/— 1st  pers.  pron.  {as  before),  subj.  of  oug, 
it — 3rd  pers.  pron,  ncut.,  referring  to  tortoise^  sing.  obj. 

gov.  by  </«f.     (The  3rd  pers.  pron.  neut.  is  used 

with  irrational  animals.) 
tf/^— prep.,  gov.  obj.  case  dormitory, 
its — pron.  poss,  adj.  (or  poss.  case  of  fV),  qual.  dormitory, 
in^prep.,  gov.  obj.  case  A f arch. 
it^(sameas  before)  subj.  oivjos. 
atvakened— complete  uixX.  o'  the  trans,  reth  atvahet  owoke, 

awakenedt  lenrring  to  it,  and  forming  with  ««u  the 

past  indcf.  tense,  passive  voice. 
its — {same  as  before)  qual.  resentment, 
/^— prep.,  gov.  the  verbal  noun  or  gerund  hissing, 
packing— ificomplete  part,  of  the  verb  pack,  referring  to  /. 
it — (same  as  before)  obj.  gov.  hy  packing, 
in — prep.,  gov.  obj.  case  box, 
with — ^prep.  gov.  obj.  case  earth, 
it — {same  asbffore)  obj.  gov.  by  carried, 
in — prep. ,  gov.  obj.  case  post'chaises. 

2.  In  interrogative  and  r/Zo/fv/ sentences  the  preposition  is  very 
often  placed  after  the  word  which  it  governs.  Wkai  did  that 
give  rise  tot  He  is  a  man  whom  I  have  some  acquaintance 
with.  The  preposition  never  stands  before  the  relative  that,  as — 
The  man  that  I  gave  the  letter  to  ;  never  The  man  to  that,  etc. 

3.  1  he  followipg  wcrds  are  examples  of  the  possessive  cases 
of  pronouns  being  used  as  adjectives,  namely — my,  thy,  our, 
your,  his,  her,  itSt  their  ;  as.  My  book. 

Geography. 

I.  1  be  Po  has  its  JMtffr^  at  Mount  Viso,  a  mountain  In  the 
Alps,  forming  the  wattnhed  which  separates  the  basin  of  the  Po 
from  that  of  the  Rhone.  Flowing  east  through  the  plain  of  Lom- 
bardy,  it  is  joined  by  these  offlwnts — the  Seua,  Tanaro,  T.cino 
(which  flows  through  Lake  Maggiore).  For  a  great  portion  of  its 
course  it  forms  the  boundary  between  Lombardj  and  Piedmont. 
Continuing  eastwards,  the  Po  is  joined  by  the  Trtbbia,  the  Adda, 
and  then  falls  by  several  mcuths  (which  form  a  dc/ta)  into  the 
Gu/f  of  Venice. 

Burine  this  portion  of  its  course  it  is  joined  by  the  Oglio  and 
Mincio  nom  the  north,  and  the  Secchia  and  Panaro  from  the 
south.     Its  total  lingth  is  about  300  miles.    The  basin  c.f  the 
Po  is  limited  by  the  Northern  Appenines,  and  the  Maritime, 
Cottian,  Graian,  Pennine,  Lcpootine,  and  Rhsetian  Alps. 

The  chief  towns  on  its  basin  are,  Turin,  Aosta,  Casale,  As  i, 
Afessandria,  Pavta,  Milan  (a  city  w  ith  a  beautiful  cathedral  of 
white  marble),  Piacenza  near  the  confluence  of  the  Trebbia  with 
the  Po,  Como^  Cremona,  Parma,  Mantua,  biithplace  of  Virgil, 
Modtma,  and  Ferrara, 

3.  Asftakhan,  a  seaport  of  Russia  on  the  Caspian  Sea,  and  at 
the  mouth  of  the  Volga.  It  has  great  trade  along  the  shores  of 
the  Caspian. 

Archangel  is  a  port  of  Russia  on  the  '^^'hite  Sea.  It  is  closed 
by  ice  a  great  part  of  the  year.  It  exports  com,  hemp,  flax, 
and  timber. 

The  Arctic  Circle  is  a  circle  concentric  with  the  Equator, 
drawn  on  the  artificial  terrestrial  globe,  about  23)"*  from  the  N. 
Pole.    It  encloses  the  North  Frigid  Zone. 


North  Cape  on  the  Isle  of  Biageroe,  1,200  feet  high,  is  the 
North  of  Lapladd.  Near  it  is  Hammerfest,  the  most  northerly 
town  in  Europe. 

Nova  Zemda,  an  archipelago  in  the  Arctic  Ocean,  consisting 
of  three  large  and  several  snialler  islands. 

The  eastern  arm  of  the  Baltic  is  the  Gulf  of  Fimland,  in  which 
is  the  strong  naval  arsenal  of  Cronstadi,  sixteen  miles  from  St. 
Petenbuig. 

Gothland  ia  the  most  fertile  dtvinon  of  Sweden*  and  also  an 
island  in  the  Baltic. 

Memd  is  a  town  on  the  Cnrtscfae  Hafl^  in  Prussia.  It  has 
great  exports  of  timber  and  com. 

Kiel  is  situated  on  the  canal  which  joins  the  Baltic  wiii  the 
German  Ocean. 

History. 

A.D. 

1.  Harold  II.,  began  to  rei^n  1066 
William  I.  „  ^    1066 
WiUiamll.        „            „     1087 
Henry  I.            „           „     iioo 
Stephen             „            ^     1135 

Henry  II.  „  „    11S4-S9,   ^       ^ 

2.  The  sovereigns  who  reigned  between  Edward  IV.  and 
Elisabeth  were :— 

A.D. 

began  to  reign  1483 

1483 
1485 
1509 

1547 
1553 

3.  The  first  kii^  of  the  House  of  Hanover  was  Ckoige, 
whose  hereditary  title  was  Elector  of  Hanover.  The  relation* 
ship  between  our  Queen  and  Geoige  L  is  best  shown  thiu  :— 

Geoige  I. 

I 
Son^  (George  II. 

Son—Frederick,  Prince  of  Wales 

I 
Son — George  IIL 

Son— Edward,  Duke  of  Kent 

Daughter — ^Victoria 
therefore    the   great-great-great-gxanddaii^ter  of 


Edward  V., 
Richard  III. 
Henry  VII. 
Henry  VIII. 
Edward  VI. 
Mary  I. 


>> 
II 
II 
>i 
II 


II 
II 
II 
If 
It 


She   is 
(Seoige  I. 


Music. 


3.  Eight. 

Six. 

Four. 


SECOND  YEAR. 
Pupil  Teadien  at  end  of  Second  Year. 

Three  hours  and  a  half  allowed. 
Arithmetic. 

MALES. 

1.  What  percentage  of  a  ton  is  (a)  i  cwt,  {b)  i  quarter,  \f) 
I  lb.,  (</)  I  oz.  ?    (Not  more  than  four  places  of  decimals.) 

2.  If  if43.542f  produce  at  simple  interest  in  i\  >ears  £(^1 
los.,  what  is  the  rate  per  cent,  per  annum? 

3.  In  a  school  of  250  children  all  examined,  70  fail  in  arith- 
metic, 50  in  writing,  and  20  in  reading ;  what  is  the  percentage 
oipatsa  in  each  subject  ? 

4.  A  sum  of  30s.  is  divided  among  foor  boys  in  the  proper* 
tion  of  35  per  cent,  to  A,  30  per  cent,  to  B,  23*3  per  cent,  to  C 
and  50  per  cent,  ol  what  C  receives  to  D.  How  much  moaey 
does  each  boy  receive  ? 

5.  In  what  time  will  29  half-sovereigns  amoimt  to  29  half> 
guineas  at  2^  per  cent,  per  annum  simple  mterest  ? 
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FSMALES. 

1.  A  regiment  returning  from  foreign  service  has  only  ff  of 
Its  original  number  of  men  ;  it  has  lost  %  of  its  original  number 
m  battle,  \  by  sickness,  and  36  have  deserted.  What  was  its 
ongiDal  number  ? 

2.  What  is  the  amount  of  a  bill  for  \  cwt.  of  sugar  at  4*5!.  a 
lb.,  i\  cwt.  of  rice  at  4|d.  a  lb.,  70  lbs.  currants  at  £^  6s.  8d.  a 
cwt.,  and  25  lbs.  of  tea,  1}  cwts.  of  it  costing  £^%  los.  6d.  ? 

3.  Simplify  31  off  of  ^r  of  49  of  i«.  ^ 

4.  11  It  take  li  oz.  of  shot  for  a  charge  of  a  gun,  how  many 
shots  can  a  boy  have  for  i  shilling's  worth  of  shot  at  ajd.  a  lb.  ? 
How  much  shot  will  be  lefk  in  his  poach  alter  the  last  shot  ? 

*  Qrammar. 

!•  '  It  is  the  first  mild  day  of  March, 

Each  minute  sweeter  than  before  ; 

The  redbreast  sings  from  the  tall  larch 

That  stands  beside  our  door. 

Afy  sister  I  ('tis  a  wish  of  mine) 

Now  that  our  morning  meal  is  done. 

Make  haste,  your  morning  tasks  resipt^ 
I  \  »T      ^'"^^/jrf-*,  and  feel  the  sun.'— Wordsworth. 
{a)  Wow  many  sentences  are  there  in  the  above  ?    Assign 
/«*^°  to  the  class  to  which  it  belongs. 
{0)  Parse  the  words  in  italics. 

than  ^^^^^  "*  corresponding  conjunctions  ?    Give  r  list  of 

Geography. 

rh^^^^i^^^^S^^^^  *^"^  ^^'rakhoH.  Arehangei,  North 
Cape,  Th^  Arcttc  Circle,  Nova  Zembla,  The  Bay  of  Bengal, 
Point  deCalU,  Auckland,  Dunedin,  Sui^rt  Islaml.  ^     ^ 

^^r,r^  ^'"•P  ^^  ^^  ^^  ^^  St  Lawrence,  with  Nova 
bcotia,  New  Brunswick,  and  Newfoundland. 

One  hour  allowed  for  Females. 
Two  hours  and  a  half  allowed  for  Males. 

History. 

1.  When  and  how  did  WiUiam  I.  die?    Who  inherited  hU 
dominions  ? 

2.  What  celebrated  Archbbhop  was  assassinated  hi   11 70? 
Descnbe  the  causes  of  that  event. 

3.  Who  ascended  the  throne  in  1216?    How  came  a  French 
army  to  be  in  England  at  that  time  ?    How  was  it  disposed  of  ? 

Penmanship. 

In^h^^  *5if^  ^*°^'  "  *  specimen  of  copy-setting,  the  word 

Write,  in  small  hand,  as  a  specimen  of  copy-settmg,  The 
Artisans*  Dwellings  jtct,  1875. 

Composition. 
Write  full  notes  of  a  lesson  on  Lead, 

Euclid. 

[All  generally  understood  abbreviations  for  wotds  may  be 
used,  but  symbols  of  operation  are  not  admissible.] 

I. ^  Upon  the  same  base,  and  on  the  same  side  of  it,  there  can- 
not  be  two  triangles  that  have  their  sides  which  are  terminated 
m  one  extremity  of  the  base,  equal  to  one  another,  and  likewise 
those  which  are  terminated  in  the  other  extremity. 

2.  The  angles  which  one  straight  line  makes  with  another 
upon  oneside  of  it  are  either  two  right  angles,  or  are  together 
equal  to  two  right  angles.  ^ 

The  lines  bisecting  an  internal,  and  the  adjacent  external 
angle  of  a  triangle,  are  at  right  angles  to  each  other. 

Music. 
A  quarter  of  an  hour  allowed  for  this  paper, 

i./Write  under  each  of  the  following  the  name  and  quality 
(major,  perfect,  or  other)  of  the  interval  it  forms. 


^ 


^ta: 


^^ 


2.  Write  in  a  two  meas  res  of     mm  n  time  s  and  in  h  two 
measures  of  triple  time.    .        ^ 

3 


W' 


i 


i 


i^\  .^"it?^^i?*  ???**^«  °^/,  (^*  in  ^  that  of  B  flat 
{Se)^  m  f  that  of  G  {Sol),  and  in  ^that  of  D  {He). 

J      I      I 


I    .  J 


ANSW£RS.^SECOND  YEAR. 
Arithmetic. 

MALES. 

I.    I  cwt.  is    ^    of  a  ton  W  of  loo  tons,  w.,  5  p.c. 


I  qr. 
lib. 

I  OS. 


If  Tsinr 


ft 


w 

Tonr 


f» 


ff 


ft 


^^^^%\/'^\::£€66i\:x. 


I '25 

'0446... 
'0027... 


;f^H"XTAVWxf=^4»p.C 

(250-70)  or  180  pass  m  arithmetic. 
(aso-50)  or  200      „      writing. 
(250-20)  or  230     ,,      readily. 

W  of  100  «-  H!**.  or  7*  p.  c.  in  arithmetic 
HJ  of  100  »  m  JA,  or  80      „      writing. 
IH  of  100  »  HH^  or  92      ,,      reading. 

^of3os.  =  3?!:^^«,o   6A'sshare 

100 

^of308.-3?Lii3?-  9   oB's 

100 


tf 


ls»^30.. 


ff 


ft 


3??i2^«   7    oCs 
300 

AVof?3iof3os.-3?Liii2iL7o_3    51)., 
100     •*  100x300 

5.  Interest  on  29  half  sovs.  »  29  half  guis.  —  29  half  sovs. 
a  14s.  6d. 

29  half  sovs.  :  209  half  sovs.  1  ..  --^  .  ^ 
5SS.  :z4|s.  f  ••  ^T^'*^* 

lyr.x^xiW—  'Ayr.  Ans. 

FSMALB8. 

I.  If  H  retarn  lh?n  if  must  have  been  lost. 
.'.  if  -  (I  +  i)  must  g  ve  36. 

or?i^  =  *^36. 
27 

If  36  is  ^  of  the  wholes  then  the  whole  must  be  36  x  27  or 

972  men.    Ans. 

£  s*    d* 

1.         I  cwt  at  4|d.  per  lb.  =1116 

li  cwt.  at  4fd.      „  =366 

70  lbs.  at  /2  6s.  8d.  per  cwt  =192 

25  lbs.  at  ^28  108.  6a.  for  I  i  cwt.     =  4    4  io| 

10  12    of 

3.  Voffof^of4^of«  = 

^  X  5  X  32  X  49  X  43  ^  ao.    Ans. 
8x7x301x1x29 

9  farths.  purchase  16  os. 
I       ti  ft         Voz. 

.MS.  or  48  ^^""^ 


4.  W 


ft 


ft 


oz. 


(*) 


i,e.  *j*  OS. 
ipoz.^  1^=^56  X  4  =  1^  ^  6g^  charges. 
3x5 

A  of  1}  oz.  =    ^  ^  ^  OS.  s  4  oz.  left  in  pouch. 
15  X  4  •  ^ 

Grammar. 


I.   {i)  */tis  thejirst  mild  day  ofMareh,  each  minute  sweeter 
than  hefore^    Principal  sentence. 

(2)  *  The  redbreast  sings  from  the  tall  larch.*    Principal 

sentence. 

(3)  '  That  stands  beside  our  door*    Adjective  sentence. 
^4)  '  Jiiv  sister  !  mahi  haste.*    Principal  sentence. 

(5)  *'  Now  that  our  morning  meal  is  done.*    Adverbial  sen- 

tence. 

(6)  '  Your  morning  tashs  resign*    Principal  sentence. 

(7)  '  Comffjrth*    Prindpal  sentence. 

H)  *  And f  ^l  the  sun*    Principal  sentence. 

(9)  ('  *7ij  a  wish  of  mine*)    Parenthetical  sentence. 
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iP)  «arA— distrib.  adj.  qoat  mmuU, 

mmttU^abitr,  naan,  neat.  mng.  nom.  abtoL  (Aan^.) 

/wne^— «dj.  comptf.  degiice,  qnaL  mmtUe. 

iAan — coDJ.  connrcfing  *  taeh  minute  {bdng^  aottUri  with 

\tke  one  which  was  swed)  before  (tV.)' 
Ag^Sw^— prep.  gOT.  obj.  case  {U,) 
my — ^pfxmom.  poo.  adj.  qnal.  sister, 
sister-'jiaaxk^  fenu,  siiig.  TOcatiTe  case  or  nom.  of  addres. 
resign — tians.  Tob,  weak  conj.,  imperatiTe  mood^  pros. 

2od  yen.  ung.  agreeing  with  subj.  {than.) 
«Mvr— mtrans.  Terb,  strong  oooj.,  come^  eame,  cjme,  imper. 

mood,  pres.  2nd  pen.  sing.  agr.  with  sabj.  (thou.) 
forth — adv.  of  pkoe  modif.  come. 
2.  Corresponding  conjunctions  are  those  which  go  in  pain,  or 
are  co-telatiTe  with  one  another,  thus : — Either  requires  or  itaec 
it  ;  neither^  nor  ;  whether^  or;  both,  and;  thouf^^  yet. 

Geography. 

I.  As&akhan  is  a  seaport  of  Russia  on  the  Caspian  Sea  and  at 
the  month  of  the  Vol|^  It  has  great  trade  along  the  shores  of 
the  Caspian. 

Archangel  is  a  port  of  Russia  on  the  White  Sea.  It  is  closed 
bf  ice  a  great  part  of  the  jear.  It  exports  com,  hemp,  flax  and 
timber. 

North  Cape,  on  the  Isle  of  Ifageroe,  1200  feet  high,  is  in  the 
north  of  Lapland.  Near  it  is  Hanunerfest,  the  most  northerly 
town  in  Europe. 

The  Arctic  Circle  is  a  circle  concentric  with  the  Equator, 
drawn  on  the  artificial  terrertrial  globe,  about  23}*  from  the 
North  Pole.    It  encloses  the  North  Frigid  Zone. 

Noua  Zemhla  an  archipelago  in  the  Arctic  Ocean,  consisting  of 
three  laige  and  several  smaller  islands. 

The  Bay  of  Bengal  is  a  lam  arm  of  the  Indian  Ocean 
separating  Hudostan  from  Further  India.  Its  north  shore  is 
about  250  miles  broad ;  its  side  next  the  ocean  about  1200  miles. 
This  bay  receives  the  Ganges  and  Sanpoo  on  the  north,  the 
Inawady  on  the  east,  and  the  Mahanuddy,  Godaveiyand  Krishna 
on  the  west 

Point  de  Gal'e  is  a  town  on  the  S. W.  coast  of  Ceylon.  It  is  a 
station  for  steamboats,  and  has  a  healthy  climate. 

Auckland  is  the  capital  of  New  Zealand,  and  a  place  of  con* 
siderablc  commerce,  favoured  with  a  salubrious  chmate. 

Duncdin  on  Otaeo  Harbour  is  the  capital  of  the  province  cf 
Otago  in  New  Zei£md. 

Stewart  Island  is  the  smallest  of  the  three  islands  which  form 
the  New  Zealand  group.  It  is  quite  unimportant,  being  unin- 
habited. 

History. 

1.  William  I.  was  laving  waste  the  borders  between  his 
Norman  dominions  and  those  of  the  King  of  France  on  account 
of  a  rude  jest  made  upon  htm  by  the  latter.  While  riding 
through  the  burning  town  of  Mantes  his  horse  stumbled,  and 
William,  being  pitched  forward,  received  injuries  which  led  to 
his  death  some  weeks  after. 

His  son  William  succeeded  him  in  England  and  Robert  in 
Normandy. 

2.  In  1 1 70  Thomas  a*  Becket,  the  &mous  Archbishop  of 
Canterbury,  was  assassinated  bv  four  knights  of  the  Court  of 
Henry  II.  His  murder  resulted  from  an  unguarded  expression 
let  fall  by  the  King,  who  had  long  had  a  grudge  against  the 
prelate ;  first,  for  leading  an  austere  life,  then  for  his  obstinacy 
m  holding  out  aeainst  the  Constitutions  of  Clarendon,  and  latterly 
for  his  so  hau^tily  suspending  the  Archbishop  of  York  from 
his  office  for  usurping  Becket's  rights  in  the  matter  of  the 
coronation  of  Henrys  eldest  son  as  Viceroy  of  England. 

3.  King  Henry  III.  ascended  the  throne  of  England  in  1 2 16. 
His  father  (King  John)  having  taken  the  field  against  his  own 
subjects  with  a  band  of  hireling  soldiery,  was  pillaging  and 
la^g  waste  the  country.  The  barons,  in  their  extremity,  ap- 
plied to  Philip  Augustus  of  France,  and  ofiered  the  crown  to  his 
son  Louis  if  he  would  come  over  and  take  it.  Louis  landed  in 
Kent  and  received  homage  from  a  large  number  of  the  barons. 
However,  the  barons  afterwards  rallied  round  the  young  King, 
and,  under  the  leadership  of  the  Earl  of  Pembroke  and  Hubert 
de  Burgh,  they  drove  the  French  intruders  from  the  countiy. 

Composition. 

Notes  of  a  lesson  on  Lead, 

Character, — Lead  is  a  metal  of  a  bluish-grey  colour,  some- 
what brilliant  when  freshly  cut,  easily  bent,  very  malleable,  very 
fusible  or  easily  melted,  soft,  marks  paper  and  soils  it  slightly, 
somewhat  after  the  manner  of  a  plumbago  pencil. 


How  obtaisud. — Got  firom  nunci  in  the  losm  of  ore  caDed 
galena,  combined  with  earthy  malten*  silver,  and  snlphnr. 

Masmfactmre. — ^The  ore  crushed,  washed,  imelred,  mdted 
metal  run  into  moulds,  forming  pig  lead  ;  silver  now  eitiarted 
from  it,  varying  firom  lot.  to  30  oz.  in  a  ton  of  lead. 

Usa. — ^Tlie  most  extensive  use  of  lead  is  in  thefionaof  dieels, 
pipes  or  tubes  lor  the  passage  of  fluids,  bullets;  making  of  lead 
shot  very  interesting — ^metal  mixed  with  arsenic,  melted  in  a 
furnace,  poured  through  a  perforated  plate  into  a  tab  cf  water  at 
the  bottom  of  a  lofty  tower  or  a  deep  pit ;  the  ^obnles  are  fismcd 
by  the  fidl  into  shot,  which  is  sorted  and  dried — roo6  of  houses 
covered  with  sheet-lead ;  Chinese  make  fine  sheets  for  finiog  tea 
boxes. 

Where  got. — Principally  in  Yorkshire,  Cnaiberkndy  FfintshiR^ 
Dnriiam,  and  ComwalL 

Badid. 

1.  Propw  7,  R^  ^ 

2.  Prop.  13,  Bk.  I. 

Rider. — Since  the  interior  angk^  along  widi  its  adiacent  ex* 
tenor,  is  equal  to  two  right  andes,  then  Uie  bisecting  lines  murt 
contain  one  attgle  equal  to  die  half  of /nv  ntj^oRi^&r,  and  there* 
fore  that  contained  angle  must  be  a  ri^  angle.    Q.  E.  D. 

Music^ 


I  >-    I  ,!i    I 


zz 


Perfect4Ui.    Imperfectstk.    Minor Tth.    Inperfects^    Major Ak 


i 


I 


I 


^^ 


THIRD  YEAR. 

Papil  Teachen  at  end  of  Third  Year,  if  apprenticed 
on,  or  after,  1st  May,  1878 ;  and  Pnpil  Teachen  at  end  of 
Fourth  Year,  if  apprenticed  before  that  date. 

Three  hours  and  a  haifaUewed, 
Arithmetic. 

MALES. 

1.  What  principal  put  out  for  6)  years  at  4I  per  cent  simple 
interest  will  amount  to  £\,oai  19s.  7)d.  ? 

2.  At  what  price  are  the  Funds  when  I  can  buy  ;f  500  worth 
of  Stock  for  ;f 401  13s.  4d.  ? 

3.  If  a  tradesman  gain  as.  9d.  on  an  article  which  he  sells  for 
IIS.,  what  is  his  gain  per  cent  on  his  outlay  in  procuring  the 
article? 

4.  What  percentage  is  (a)  |d.  of  3  half-crowns  ?  {b)  3  polei 
of  3  acres?    (0  3l  dajrs  of  a  year  (of  365  days)  ? 

5.  A  market  woman  in  the  morning  sells  her  butter  at  15  pet 
cent,  profit ;  in  the  afternoon  the  price  of  butter  rises  id.  per 
lb.,  and  she  then  makes  ao  per  cent,  profit  What  did  the  butter 
cost  her  to  buy? 

FKMALBS. 

1.  Divide  ;f870  between  A,  B,  and  C,  so  that  75  of  Cs  diare 
shall=  *5  of  A's,  or=*6  of  B's. 

2.  Multiply  3*456  by  *42S,  and  divide  2-4^^  by  3*4. 

3.  A  schoolmaster  divided  his  scholars,  consisting  of  221  boys 
and  143  girls,  into  the  largest  possible  equal  classes,  so  that  eadi 
class  of  boys  should  number  the  same  as  each  class  of  girls. 
Find  the  number  of  classes. 

4.  Express  9}d.  as  the  decimal  (i)  of  £\^  (2)  of  £i/XXK 

Grammar. 

I.  *  Picture  galleries  should  be  the  working  man's  paradise,  to 
which  he  goes  to  refresh  hb  eyes  and  heart  with  beanti  ul  shapes 
and  sweet  colouring,  when  they  are  wearied  with  dull  bricks  and 
mortar,  and  the  u^,  colourless  things  which  fill  the  town,  the 
workshop,  and  the  uurtory.'— Kingslby. 

{a)  Point  out  the  extensions  of  the  predicate  that  occur  in  the 
above. 
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Uf\  Analyse  the  adverbial  sentence. 

\cS  What  kind  of  sabordlnate  sentences  axe  connected  with 
principal  sentences  by  relative  pronouns?  Give  examples  from 
the  above  and  from  other  passages. 

2.  Paxse  each  word  in  tne  foUowing : — 

'  Make  me»  that  nothing  have,  with  nothing  grieved.' 

3.  With  what  Latin  prepositions  are  the  following  words  com- 
pounded : — acci^^  irrigate^  comfort  f  (N.B.— There  is  no  Latin 
preposition  or,  f'r,  or  com,) 

Geography. 

I.  Draw  a  full  map  of  Africa,  to  the  east  of  the  30th  meridian 
of  east  longitude— that  is,  to  the  east  of  Alexandria  on  the  north, 
and  Port  Natal  on  the  south. 

3.  Describe  fully  the  great  mountain  chains  of  Asia,  and  name 
the  principal  rivers  rismg  in  each,  with  the  direction  of  their 
cojrses. 

One  hour  allowed  for  Females ^  two  hours  and  a  half  allowed  for 

Males, 

History. 

1.  Who  were  the  parents  of  Edward  VI.  ?  Two  of  his  nndes 
were  beheaded ;  give  some  account  of  them. 

2.  Describe  the  government  of  Uiis  country  between  1649  and 
i66a 

3.  What  was  the  last  battle  at  which  an  English  king  appeared 
on  the  field? 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Ittexhaustible. 

Write,  in  small  hand,  as  a  specimen  oi  copy-setting,  The 
Artisan;^  JDwelUngs  Act,  1875. 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  yon 
by  the  Inspector. 

Euclid. 

[All  generally  understood  abbreviations  for  words  may  be  used, 
but  S3rmbol8  of  ^eration  are  not  admissible.] 

I.  If  a  side  ot  any  triangle  be  produced,  the  exterior  anple  is 
equal  to  the  two  interior  and  opposite  angles,  and  the  Qiree 
interior  angles  of  every  triangle  are  together  equal  to  two  right 
angles. 

In  a  right-angled  triangle,  the  angle  contained  by  the  line 
bisecting  the  right  angle,  and  the  line  drawn  perpendicular  to 
the  hypotenuse,  is  equal  to  half  the  difiference  of  ine  two  acute 
angles  of  the  triangle. 

3.  In  any  right-angled  triangle,  the  square  which  is  described 
upon  the  side  subtending  the  right  angle  is  equal  to  the  squares 
described  upon  the  sides  which  contain  the  right  angle. 

Algebra. 

I.  Divide  4:"+/«  by  4:*+>«,  and  **- V-«V  +  iJP/+4y*  by 
jr'  +  2jry  +  i/. 

a.  Take  r.^^^^.  from     ^^'^ 


3.  Solve  the  equations  : — 

X      X 

<«)    a-^l^' 

W    J(^-«)-A(i-3')=*-a(5*-^^) 

Music. 
A  quarter  of  an  hour  allowed  for  this  paper. 

I.  Complete  the  following  (by  inserting  the  necessary  sharps 
or  flats)  as  a  descending  and  ascending  diatonic  minor  scale  of 
F  sharp  (/^}.    Mark  the  places  of  the  semitones. 


ffi  <p 


zz 


za 


I     „  .. « 

B   rjf  ^  " 


zz 


J   " 


m 


2.  Write  a  measure,  of  rests  only,  in  each  of  the  kinds  of 
time  indicated  by  the  following  signatures. 


m 


m 


I 


3.  Write  over  eadh  of  the  following  the  name  of  the  major 
scale,  and  under  each  that  of  the  minor  scale  of  which  it  is  the 
signature. 


I 


m 


1 


m 


^^^ 


ANSWERS^^THIRD  YEAR. 


MALES. 


I. 


Interest  of  ;f  100  for  6}  years  at  4}  p.c.  ^£^  5s. 
Amount         „  „  „  =2i29  5s. 

.'.  ;f  129  5s.  :  ;f  1002  19s.  7id. ::  £\qo  :  x, 
or  3i02od.  :  24071  cid. 

;ffiooxWAVif=;f*^W=£776.    Ans. 

2.  The  question  is  this :— If  jf  500  cost  ;f40i},  what  will  jf  too 
cost? 

.-.  ;ff5oo  :  100  ::  401I :  x 
jfW*xm=H^=£8oJ.    Ans. 

3.  The  outlay  must  have  been  iis.  -  2s.  gd.,  t./.,  8s.  3d. 

.'.  99d.  gains  33d. 
Id.     „    ff=i 

100    „   ixioo 

*•'•!  33jP;£-    Ans, 

4* 
|d.      ss yIt  of  3  half-cro. .'.  the  percentage  is  i^H*  f-^**  I  or  *8 j. 
3po.  =Tivof3acres  „       „         H*.  f>    4»f'62S. 

3fdas.=Tl¥of36ScUiys  .*.         „       „        f»,  „  i^ 

or  i*0273**** 
5.       A  rise  of  id.  on  the  lb.  gives  a  rise  of  5  p.c. 

or  <|^  of  the  prime  cost. 
.'.  the  prime  cost  must  have  been  id.  x  aos  is.  8d. 


FSlfALIS. 

1.  75  of  Cs  =  "S  of  A's = -6  of  B*s. 

.*.  the  proportions  are  i  :  1*5  :  1*125= the  total  3*625. 
or  clearing  of  decimals  8  :    12:9        s      ,,       29 
.•.  A  gets  \\  01^^870,  or/360.    Ans. 

B    „    A         M         ?270.    Ans. 

C    „    \         „        £2\o,    Ans. 

2.  (tf)  '435 =tH .'. 3  456  ^ tH=  00384  X  383 

00384 

383 

I152 
3072 
1152 


I  •47072.    Ans. 

(fi)  3*4)2-47i(7i.    Ans. 
238 

92 

68 
3.    Find  the  g.c.m.  of  221  and  143. 


331 

78 

65 

The  greatest  number  of  classes  of  hoys  with 
13  in  each  class  s^  or  17 ;  and  of  girls  with 
=Wor  II. 


fi 


II 


I3=:G.C.M. 


total  28  classes. 


4.    (a)  9itothedec.  of  960 larths.==VM=-^^=  040625. 

12  X  o 

(3)  .-.  9itothedec.  of  iCiooo=HHP  ="'000040625. 

Qrsunman 

(a)  The  extensions  of  the  predicate  are :  {\)Uo  which  he  goes 

to  refresh  his  eyes and  the  factory '  extends  the  viotA  fctradise 

in  the  predicate  of  the  principal  sentence.    (2)  Uo  refresh  his 

eyes,    etc, colouring*    extends   the    predicate    'goes*      (3) 

*whm  they  are  wearied..,,,  factory'  extends  the  predicate  *  ^oesJ 

(4)  *wiih  duU  bricks,  etc factory*  extends  the  predicate 

'  are  wearied.*    (5)  to  which  extends  'goes^ 
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iff)  Analysis  of  adverbial  sentence  \r^ 
'  When* — connective. 
•£*47'— subject 
'  art  wearud  * — predicate. 

*with    dull   bricks f    etc, factory^ — extension    of   the 

predicate  {cause), 
(c)  SubordintUe  adjective  sentences  are  connected  with  princi- 
pal sentences  by  relative  prononns,  as :— (i)  '  to  which  he  goes^ 
iU.  (2)  *wh$chfilltketewnyth€Worksh4f,  the  factory:  (3)  'My 
spirit  flew  in  feathers  then  That  is  so  heavy  now.'  (4)  '  Make 
me,  that  fsothiug^have,  with  nothing  grieved.  (5)  '  Point  out  the 
extensions  of  the  predicate  that  occur  in  the  abwe' 

2.  Mahe'—inaM.  vert),  irreg.  010^,  made^  made,  imper.,  pres., 

2nd  pers.  sing.,  agr.  with  snbj.  {thou), 
me — ist«  pers.  pronoun,  com.,  sing.,  obj.  gov.  by  mahe. 
/Ao/— simple  rel.,  referring  to  me,  ist  pers.,  etc,  nom.,  subj. 

of  haife. 
uothing^mmDf  nen.,  sfaig.,  obj.  gov.  by  have, 
have — ^trans,  verb,  ineg.,  have,  had,  had,  indie,  pres*  indef., 

1st  pers.  sing.,  a^.  with  that  (=1). 
with — ^prep.,  gov.  ob^.  case  nothing  (or  showing  the  relation 

between  the  notion  of^rvvm^and  nothing), 
nothing— ^same  as  befori)  gov.  by  with, 
(to  be)  grieved— compl^t  part  ot  the  verb  grieve  referring  to 

me  (with  to  be  it  forms  ptes.  indef.  infinitive,  passive, 

the  to  be  being  omitted  after  make'). 

3.  Accept  is  compounded  with  ad,  'to' ;  irrigate  with  in, 
'into ' ;  and  comfort  with  cum,  '  with.' 

Oeography, 

I.  The  neatest  mountain  sptem  in  Asia  is  the  Himalayan 

2 stem,  which  occupies  a  position  not  very  fax  from  the  centre  of 
e  continent.  It  extends  nearly  a,ooo  miles  from  north-west  to 
south-east^  and  has  a  breadth  varying  from  one  to  five  and  six 
I  hundred  miles.  Difierent  names  have  been  given  to  difoent 
'portions  of  the  system,  such  as  Hindu  HTush  (the  N.W.  ex- 
tremity), ^arakorum,  and  KueU'lun,  while  Himalaya  is  more 
especially  confined  to  the  northern  barrier  of  Hindostan.  The 
Kuen-Lun  forms  the  northern  flank  of  the  mass,  the  broadest 
part  of  the  system  lying  between  this  and  the  Himalaya  proper. 
The  highest  peaks  in  the  world  are  found  in  this  system,  namely, 
'Mount  Everest,  29,002  feet,  and  Kunchinjunga,  28,156  feet 

The  rivers  whidi  rise  in  this  system  are : — The  Indus,  flowing 
W.  and  S. ;  the  Ganges,  flowing  eastwards ;  and  the  Brahma- 
pootra, flowing  east  and  south  to  join  the  Ganges, 
i  A  second  great  mountain  system  of  Centnu  Asia,  connected 
with  the  foregoing  by  the  plateau  of  Pamir,  b  the  Thian-Shan 
system,  continued  oy  the  Altai,  Sayansk,  the  Yabhnoi,  the 
Stanavoi,  and  Aldan  ranses  to  the  N.E.  point  of  the  continent 
at  Behrioff  Sts.  From  that  almost  unbroken  chain  spring  the 
Irtish  and  Obi,  the  Yenesei,  and  the  Lena  flowing  northwards ; 
whUe  the  Amoor  is  the  only  river  of  importance  flowing  east- 
wards. 

From  the  Knen-Lun  a  chain  extends  north-east  called  in 
various  parts  Nan  Shan,  In-Shan,  and  JCtn-ghan,  giving  rise  to 
the  Yanklsekiang  and  the  Hoangho  flowing  eastwards. 

From  the  Armenian  Mountains  in  Turkey  in  Asia  rise  the 
Euphrates  and  Tigris,  flowing  south,  and  joining  before  they  fall 
into  the  Persian  Gulf. 

History. 

I.  The  parents  of  Edward  VI.  were  Henry  VIII.  and  Jane 
Seymour.  His  two  uncles  were  Edward  Seymour,  Duke  of 
Somerset,  and  Lord  Seymour,  High  Admiral  of  England.  The 
latter  having  gained  over  to  his  side  many  nobles  jealous  of 
Somerset's  power  as  Protector,  planned  a  rising,  which  failed,  and 
he  was  beheaded  on  Tower  Hill.  The  Duke  had  endeavoured 
to  follow  up  the  polior  of  Henry  VIII.  regarding  the  marriage 
of  Edward  VI.  and  Mary,  the  young  Queen  of  Scotland,  but  he 
was  unsuccessful.  A  rebellion  in  Norfolk,  caused  by  the  oppres- 
sion of  the  peasantry,  made  him  still  more  unpopular,  and  his 
pride,  usurpation  of  all  power  in  the  statc^^  and  his  pullmg  down 
bishopks'  houses  to  buUd  a  mansion  for  himself,  led  the  Earl  of 
Warwick  to  head  a  partv  hostile  to  him.  He  was  sent  to  the 
Tower,  and  eventually  beheaded,  1552. 

3.  The  tost  battle  at  which  an  English  king  appeared  in  the 
fidd  was  at  Dettisigen,  where  Geoige  11.  led  the  English  and 
Germans  who  fought  In  the  cause  of  Maria  Theresa,  Queen  of 
Hungary  (1743). 


X.  Prop.  32,  bk.  I. 


Euclid. 


B 


Let  ABC  be  the  tri- 
angle, right  angled  at  B. 
Let  the  angle  at  B  be 
bisected  by  BE,  and  let 
BD  be  drawn  perpen- 
dicular to  AC,  the  hypo- 
tenuse; then  the  angle 
DBE  shall  be  equal  to 
half  the  difierence  be- 
tween the  angles  BAG, 
ACB,  or  twice  the  angle 
DBE  is  equal  to  their 
difference.  It  can  easily 
be  seen  by  I.  32  that  the 
angle  ABD  is  equal  to 
the  angle  at  C;  and  the 
angle  DBC  etnalUi  the  angle  at  A.  Now  the  angle  ABE  = 
angle  EBC,  and  the  angle  AB£=angles  ABD,  DBE.  .'.  EBC 
s  ABD,  DBE.  To  each  of  these  equals  add  the  angle  DBE, 
.-.the  angles  EBC,  DBE- ABD,  and  twice  DBE  ;  that  is,  DEC 
Qt  angle  at  A^KhDotangU  ate  9sA  twice  DBE;  that  is, /^ 
asigleatAS&mtJxtihMXithe  angle  at  C  hy  twice  DBE;  or  in 
other  words,  DBE  is  equal  to  hafftke  difference  between  the  two 
angles. 
2.  Prop.  47,  bk.  I. 


Algebra. 


I. 


(a)  ^•+y)  ^'^.^  f jr^ ~ :tV-f  Jgy - x^}^+^.  Ans. 


{b)  ^+2ry+b^)  Jt^-y;gV  +  tJr>>»-H/  (x'-ixy^y^.  Ans 

-  2jr*y  -ixy+\xj^ 


j^  +  iy* 


4J^+i3 


4-^-3    _ 


L.  C.  Denr.=25  (^x+2)  {x+i)  (jk^+i) 

2S(jr»+4*+4)('**+0 
4y»-H3jr'+4r+l3-(4ic'+i3x»+4jr-i2)^ 

2S(A*+4jf*  +  5j:»+4Jf +4) 
I 


(;c*+4**+5*'+4Jf+4) 


3.(0 


W 


X      X 

bx+ax=abc 
X      ssabc 

a  +  b 


L.CDenr.=is6- 
78*—  153  —  24+72*=  1561*  — 20ut+IO 

'73*—  156*  =  1^7 
I7;r=  187 
*8    II.  Ans. 


Music. 


-3« 


I. 
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^ 


:^=p: 


H 


m 


i 


P 


Aflat.  Bflat 


D. 


1 


1^ 


^ 


I 


G. 


C  ahaip. 


(Oiniig  to  the  great  pressure  on  our  space,  we  are  compelled  to  omit  the 
Puesdoos  for  the  Fouith  Year.  They  will,  however,  he  inserted  in  oar  next 
i  so&] 


The  British  Association   at  York. — Sir  John 
Lubbock,  M.P.,  President  of  the  British  Association 
for  the  Advancement  of  Science,  delivered  the  inaug- 
ural address  of  the  fiftieth  meeting  at  York  on  the  31st 
August     A  large  and  brilliant  company,  including 
Professors  Owen,  Huxley,  Roscoe,  Marsh,  Whitney, 
Carey,  Sir  J.  Hooker,  Sir  W.  Thomson,  Mr.  Spottis- 
woode,  the  Dean  of  York,  and  others  well  known  in 
the  scientific  world,  was  present    The  President  com- 
menced by  referring  to  the  fact  that  the  cathedral  city 
was  the  cradle  of  the  Association,  its  first  meeting 
being  held  there  in  1831,  and  went  on  to  review  the 
results  which  had  been  achieved  within  the  half-century 
in  the  various  departments  of  science.     He  said  that 
fiftv  years  ago  the  general  opinion  was  that  plants  and 
animals  came  into  existence  just  as  we  now  see  them. 
We  took  pleasure  in  their  beauty ;  their  adaptations  to 
their  habits  and  mode  of  life  coiUd  not  in  many  cases 
be  overlooked  or  misunderstood.     Nevertheless,  the 
book  of  Nature  was  like  some  richly-illuminated  missal 
written  in  an  unknown  tongue;   we  perceived  the 
beauty,  but  of  the  true  meaning  little  was  known  to 
us ;  indeed,  we  scarcely  realised  that  there  was  any 
meaning  to  decipher.     Now  glimpses  of  the  truth  are 
reviving  themselves ;  we  perceive  there  is  a  reason — 
and  in  many  cases  we  know  what  that  reason  is — for 
every  difference  of  form,  of  size,  and  of  colour.     He 
referred  to  the  antiquity  of  man,  and  reviewed  the 
evidences  of  the  race  having  passed  through  the  stone, 
bronze,  and  iron  age.    The  great  glacial  epoch  must 
be  fixed  three  hundred  thousand  years  ago,  and  the 
fact  is  established  that  man  inhabited  these  islands  in 
the  milder  periods  of  that  epoch.  The  right  honourable 
baronet  in  concluding  a  long  and  extremely  interesting 
speech,  summed  up  the  principles  which  have  been 
established  in  the  last  half-century,  and  mentioned  the 
innumerable  applications  of  science  to  practical  life. 
He  could  not  but  hope  that  fifty  years  hence  his 
successor  in  the  chair  would  have  to  record  a  series  of 
discoveries  even  more  unexpected  and  brilliant  than 
those  which  he  had  referred  to  that  evening,  for  one 
great  lesson  which  science  teaches  us  is,  how  little  we 
yet  know,  and  how  much  we  have  still  to  learn. 

The  Duke  of  Devonshire  on  Education. — The 
Duke  of  Devonshire  in  laying  the  foundation-stone  of 
a  new  Grammar-school  at  Carlisle  on  the  6  th  inst., 
took  occasion  to  refer  to  the  present  state  of  education 
He  said  that  public  opinion  in  this  country  had 
pronounced  itself  very  clearly  upon  the  question  of 
education,  and  undoubtedly  the  country  had  made  up 
its  mind  most  decidedly  that  it  intends  to  be  a  well- 
educated  country,  and  was  rapidly  taking  steps  towards 
the  completion  of  the  edifice  of  education.    So  far, 


indeed,  as  elementary  education  was  concerned,  the 
law  had  taken  the  matter  into  its  own  hands,  and  in 
all  probability  in  a  very  short  time  there  would  scarcely 
be  a  person  to  be  found  in  the  country  destitute  of 
such  elementary  knowledge  as  is  comprised  in  reading, 
writing,  and  arithmetic  As  to  the  provision  made  for 
education  of  a  higher  and  more  advanced  kind  than 
that  supplied  by  elementary  schools,  although  the 
Legislature,  for  very  good  reasons,  had  not  thought  fit 
to  insist  upon  the  systematic  establishment  of  such 
schools  throughout  the  country,  and  although  it  would 
be  going  much  too  far  to  assert  that  the  country  was 
adequately  supplied  with  such  schools,  yet  he  was 
happy  to  think  that  during  the  last  few  years  many 
and  important  steps  had  been  taken  to  meet  the 
requirements  in  that  direction.  We  now  possessed  a 
large  number  of  schools  of  this  kind,  differing  from 
one  another  in  many  important  respects,  but  all  in 
their  several  ways  contributing  to  meet  the  additional 
demands  of  those  who  needed  an  education  above 
that  supplied  by  elementary  schools. 

Education  in  Wales, — Mr.  Lewis  Morris,  author 
of  *  The  Epic  of  Hades,'  in  presiding  over  the  Welsh 
National  Eistedfodd,  made  some  remarks  on  the  sub- 
ject of  Welsh  Education  He  said  that  as  one  of  the 
members  of  the  Royal  Commission  he  felt  he  was  ex- 
pected to  make  some  statement  regarding  the  work  in 
which  they  were  engaged  In  the  course  of  their  in- 
quiry, which  embraced  the  whole  of  the  Principality, 
they  discovered  that  there  was  only  school  accommo- 
dation, other  than  elementary,  for  3,000,  although, 
taking  the  low  average  of  10  for  every  1,000  inhabitants, 
there  ought  to  be,  with  the  population  which  Wales 
possessed,  accommodation  for  15,700.  That,  however, 
was  not  the  worst  Not  only  was  the  accommodation 
deficient,  but  even  the  meagre  advantages  offered  wer  j 
not  utilised,  for  instead  of  15,700,  only  1,570  attended 
public  schools  higher  than  elementary.  This  was  in- 
creased, no  doubt,  by  the  number  who  attended 
private  and  preparatory  schools ;  but  until  these  schools 
were  brought  under  some  sort  of  inspection,  it  would 
be  unwise  to  count  on  them  giving  an  efficient  educa- 
tion. After  making  a  short  statement  as  to  what  the 
Commission  intended  lo  do,  Mr.  Morris  concluded  by 
saying  that  all  they  now  needed  was  the  co-operation 
of  the  Welsh  people,  and  he  believed  they  would  get  it 

National  Union  of  Elementary  Teachers. — 
The  first  meeting  since  the  recess  of  the  Executive 
Committee  of  the  N.  U.  K  T.  was  held  at  the  office 
in  Adam  Street,  Adelphi,  W.C,  on  Sept  3rd,  at 
II  a. m.,  the  President,  Mr.  J.  R.  Langler,  B.A.,  in  the 
chair.  After  the  minutes  of  the  last  meeting  had  been 
read  and  signed,  the  President  said  that  it  gave  him 
pleasure  to  congratulate  the  members  of  the  Executive 
on  the  resumption  of  their  labours.  The  evident  cheer 
fill  indications  of  renewed  energy  derived  from  a  well- 
earned  rest  at  home,  or  from  the  delights  of  travel,  were 
pledges  of  a  power  of  diligent,  earnest  attention  to  the 
very  heavy  work  that  seemed  to  lie  before  them.  After 
touching  upon  one  or  two  important  points  respecting 
the  New  Code,  and  referring  to  the  Goffin  case,  Mr. 
Langler  said  that  he  had  received  an  invitation  from 
the  Belgian  Teachers'  Union  to  attend  their  meetings 
at  Antwerp,  but  had,  however,  declined  the  acceptance 
of  it  He  trusted  that  the  Executive  might  have  a 
prosperous  session,  for  there  was  much  work  to  be 
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done,  and  some  of  it  in  a  short  time.  The  Report, 
which  gave  particulars  of  the  Parliamentary  work  done, 
and  referred  to  the  New  Code,  Organisation,  etc,  was 
then  read.  The  Secretary  said  that  in  entering  on  a 
new  session  he  would  urge  upon  the  Executive  the  im- 
portance of  completing  as  quickly  as  possible  their 
consideration  of  the  Government  proposals  of  the 
Code.  A  communication  on  the  subject  would  at  once 
be  made  to  the  local  associations,  and  their  final  de- 
cisions on  the  proposals  should  be  in  hand  by  the 
middle  of  October,  in  order  that  the  Executive  may 
again  approach  the  Department  with  any  further 
criticisms  or  suggestions  which  might  be  deemed 
necessary.  After  some  business  of  minor  importance, 
and  the  appointment  of  the  President  and  Secretary  as 
a  deputation  to  attend  the  Social  Science  Congress  in 
Dublin,  from  October  3rd  to  loth,  the  Executive  rose. 
A  vote  of  thanks  was  given  to  the  Chairman. 


^000111. 

The  National  Society  has  done  good  service  in 
issuing  their  *  Form  of  Agreement,*  which  we  print  in 
another  columa  As  it  can  be  easily  adapted  to  par- 
ticular cases,  we  advise  both  managers  and  teachers, 
where  no  agreement  already  exists,  to  draw  one  up. 
A  legal  contract  is  far  more  satisfactory  than  trusting 
to  each  other's  *  honour.'  The  engagement  of  a 
teacher  is  a  matter  of  business,  and,  as  such,  should 
be  done  in  a  business  manner.  We  mention  the 
above  because  a  painful  case  of  misunderstanding — 
the  result  of  a  lerbal  arrangement — has  just  been 
brought  under  our  notice.  We  hope  all  whom  it  may 
concern  will  take  the  hint 

Once  a  year  there  is  issued  for  the  benefit  of  *  the 
people  called  Methodists '  an  interesting  volume  en- 
titled, *  Minutes  of  Conference.'  All  loyal  members 
of  that  ilk  read  this  book,  as  it  contains  a  digest  of 
the  year's  work.  Teachers,  and  others  interested  in 
educational  matters,  who  have  already  perused  their 
copies,  will,  we  venture  to  say,  have  been  both  sur- 
prised and  annoyed  at  some  of  the  remarks  which 
appear  under  the  heading,  *  Transactions  of  the  Educa- 
tion Committee.^  Part  of  the  paragraph  is  so  mani- 
festly unfair  to  the  staff  at  the  Westminster  College 
that  we  cannot  let  it  pass  unchallenged.  Allusion 
having  been  made  to  the  late  Mr.  Sugden's  valuable 
services,  we  are  informed  that — 

*  Subsequently  the  Committee  considered  what  measures,  in 
connection  with  the  staff  of  the  Westminster  College,  would  be- 
come necessatv  in  consequence  of  Mr.  Spgden's  death.  They 
decidtd  as  follows: — That  Mr.  Cha  les  Mansford,  B.A.,  should 
be  designated  Vice-Principal  of  the  College;  that  no  one  of  the 
Tutors  should  be  designated  Head  Master ;  but  that  a  Tutor 
should  be  appointed  upon  the  staff  who  had  had  the  advantage 
of  an  Oxford  or  Cambridge  University  training,  and  who  would 
be  able  io  advance  the  classical  and  mathemaiical  instruction 
givcit  in  the  College,  In  accordance  with  this  decision,  the  Com- 
mittee have  appomted  Mr.  James  Sugden,  B.A.  (Cantab),  son 
of  the  late  Mr.  William  Sugden,  to  be  a  Tutor  of  the  College 
after  Christmas  next.* 

We  print  the  above  extract,  not  so  much  to  draw 
attention  to  the  bad  grace  with  which  Mr.  Mansford's 
well-merited  appointment  is  recorded,  as  to  the  part 
we  have  taken  the  liberty  to  put  in  italics. 

We  enter  our  emphatic  protest  against  this  non- 
sense, and  regret  that  those  responsible  for  the  para- 
graph should  have  gone  so  far  out  of  their  way  to 


insult  the  present  able  staff.     It  is  ridiculous  to  talk 
of  '  advancing  the  classical  and  mathematical  instruc- 
tion in  the  College '  by  importing  a  youth  raw  from 
his  University,  while  such  men  as  Mansford,  Kinton, 
Reatchlous,  and  Langler — ^men  of  the  ripest  scholar- 
ship and  experience — ^are  retained.     These  men  had 
earned  their  laurels  long  before  Mr.  James  Sugden 
was  in  his  swaddling  clothes.     It  would  have  been  far 
better  to  have  told  the  simple  truth.     The  facts  of  the 
case  are  these  : — The  late  Mr.  Sugden  rendered  excellent 
service  as  the  Head  Master  of  the  College.    Respect 
for  his  memory,  and  a  desire  to  mark  their  apprecia- 
tion of  his  life-work,  prompted  the  committee  to  do  a 
generous  act — they  invited  the  son  to  fill  a  subordinate 
place  on  the  staff.     But  to  allege  that  the  appointment 
of  this  young  man,  who  has  not  distinguished  him- 
self either  in  classics  or  mathematics,  will  improve  the 
quality  of  the  instruction  given  at  Westminster,  is  not 
only  '  playing  it  low  down '  (as  our  American  friends 
would  say)  on  the  present  devoted  staff,  but  reveals  a 
state  of  ignorance  on  the  part  of  some  one — if  they 
are  sincere  —  that  we  certainly  never  looked  for. 
Against  Mr.  Sugden  we  have  not  a  word  to  say :  we 
wish  him  a  long  and  prosperous  career  at  West- 
minster.    He  knows,  as  every  one  does,  that  when  he 
enters  upon  his  new  duties  he  will  have  to  be  taught 
how  to  do  his  work  by  the  very  men  who  years  ago, 
to  our  knowledge,  taught  him  classics  and  mathe- 
matics. 


We  are  glad  to  see  that  the  Crystal  Palace  Com- 
pany have  again  made  arrangements  for  their  winter 
clashes.  These  are  a  great  boon  to  the  young  ladies- 
gentlemen  are  only  admitted  to  the  school  of  en- 
gineering and  the  school  of  gardening — ^resident  in  the 
neighbourhood.  Students  wishing  to  join  should 
write  to  Mr.  F.  K.  J.  Shenton,  superintendent  of  the 
Literary  Department,  who  will  be  happy  to  supply 
any  information  desired. 


* 


A  new  feature  has  just  been  introduced  into  their 
scheme  of  practical  education.  The  large  house  at 
the  north  end  of  the  Palace,  formerly  tenanted  by  Sir 
Joseph  Paxton,  the  designer  of  the  world-famed  glass 
house,  has,  for  the  present,  been  converted  into  a 
school  of  gardening.  Mr.  Edward  Milner  is  the  chief 
instructor  in  landscape  gardening,  and  Mr.  W.  G. 
Head  in  practical  gardening  and  floriculture. 


Here,  also,  at  short  intervals,  some  of  the  most 
accomplished  specialists  of  the  day  lecture.  The  last 
course  was  delivered  by  the  Rev.  G.  Henslow,  M.A-, 
F.L.S.,  Professor  of  Botany  at  Queen's  College.  The 
next  course  begins  on  October  5  th. 


4»   « 


We  may  also  mention  that  the  Directors  of  the 
Crystal  Palace  Aquarium  Company  have  taken  into 
consideration  the  establishment  of  an  Entomological 
Department  for  the  study  of  the  development  of  animal 
life  as  exemplified  in  the  insects. 
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Technical  Education  has  been  well  represented  by 
the  International  Wool  Exhibition.  This  has  proved 
a  pleasant  and  valued  means  of  instruction  to  the 
many  thousands  who  have  watched  the  machinery  in 
motion ;  and  scores  of  youngsters,  who  this  year  or 
next  will  take  up  the  new  class  subject, '  Elementary 
Science,'  have  been  astonished  at  and  delighted  with 
the  eUctric  railway. 


*  • 


Chief,  however,  among  the  Palace  attractions  for 
the  young  this  summer  has  been  Mr.  Percy  Williams' 
admirably  conducted  circus.  It  is  seldom  so  good  an 
all  round  troupe  is  retained  at  one  establishment  The 
various  members  of  the  talented  Madigan  family  form 
a  valuable  host  in  themselves.  These,  together  with 
the  clever  and  daring  horsemanship  of  Mr.  Bell,  the 
pleasing  and  graceful  performance  of  the  Delavanti 
children  on  the  wire,  the  carefully  trained  horses  in- 
troduced by  Mr.  Antony,  the  wondrous  acrobatic 
feats  of  M.  Lavon,  and  the  drolleries  of  the  two 
merry-andrews — Rozner  and  Rice — make  up  an 
excellent  performance.  If  any  sad,  dyspeptic  friend  is 
out  of  jomt  with  the  world  we  advise  him  to  go  and 
see  Rozner  in  his  stilt  act — one  of  the  funniest  bits  of 
harmless,  laughter-provoking,  comic  business  we  ever 
witnessed.  It  is  a  thing  to  laugh  at  in  one's  dreams. 
We  have  pleasure  in  adding  that  the  hour's  enjoyment 
is  not  marred  by  the  least  vulgarity  or  breach  of  good 
taste.  On  the  afternoon  we  were  there  we  noticed  the 
veteran  journalist,  Mr.  Russell  (of  the  Schoolmaster) 
and  family  enjoying  themselves: 


•  * 


We  learn  that  considerable  progress  is  being  made 
in  Persia  as  regards  the  spread  of  knowledge.  Up  to 
the  present  time  education  in  that  country  has  been 
confined  to  religious  and  clerical  learning.  A  univer- 
sity, however,  is  now  being  established  in  Ispahan,  at 
which  European  and  Asiatic  languages,  together  with 
arts  and  sciences,  will  be  taught  The  professors  will 
be  selected  from  European  seats  of  learning. 


«  « 


The  last  volume  of  the  letters  of  the  late  Charles 
Dickens  is  now  nearly  ready  for  publication,  and  will 
be  issued  very  shortly  by  Messrs.  Chapman  and 
HalL 


•  * 


The  two  preceding  volumes  were  very  interesting, 
and  the  genial  spirit  of  the  great  novelist  breathed 
through  every  page  of  them.  The  Letter  to  a  Little 
Boy^  who  had  written  to  Dickens  expressing  his 
opinion  as  to  the  winding-up  of  Nicholas  Nicklebyy 
was  of  its  kind  perfectly  unique,  and  showed  what 
a  kindly  heart  its  writer  possessed. 


•  * 


Miss  Jane  Lee,  well  known  as  an  authority  in 
Shaksperean  matters,  has  just  commenced  a  most 
stupendous  task,  that  of  translating  the  Mahabarata. 
This  great  Sanskrit  epic,  which  contains  about  80,000 
lines,  has  never  yet  been  rendered  into  English  as  a 
whole,  though  fragmentary  versions  have  been  issued 
Miss  Lee,  however,  intends  giving  us  the  entire  work. 


Professor  Seeley,  who  is  this  year  President  of  the 
Birmingham  Historical  Society,  will  deliver  an  address 
on  *  The  Study  of  History '  before  the  members,  in 
October,  in  which  he  will  probably  state  his  opinions 
on  the  subject  These  are  known  to  differ  very  much 
from  those  commonly  held 

«  * 
We  hear  that  Mr.  Richard  Grant  White  is  engaged 
upon  an  exhaustive  history  of  the  music  of  the  United 
States.  Portions  of  the  work  will  shortly  appear  in  the 
pages  of  Scribner^s  Monthly^  the  journal  which  will 
soon  be  known  as  2'/te  Century. 

Mr.  Elliot  Stock  is  about  to  publish  a  fac-simile  of  the 
*  Scottyshhe  Kynge,'  said  to  be  the  first  printed  English 
ballade.  It  will  be  introduced  by  a  copious  historical 
preface  and  notes. 

«  * 

Messrs.  Griffith  and  Farran's  announcements  for  the 
coming  season  include,  amongst  others,  the  following 
works; — ^An  edition  of  Gibbon's  *  Decline  and  Fall 
of  the  Roman  Empire,'  in  four  volumes ;  *  Half-Hours 
of  English  History,'  in  four  volumes ;  *  Shaksperean 
Tales  in  Verse';  new  volumes  in  the  Boys*  Own 
Favourite  Library ;  a  revised  and  enlarged  edition  of 
the  *  Boy's  Own  Toy-Maker ' ;  and,  with  other  books 
for  children,  •  Little  Loving  Heart's  Poem  Book,'  by 
Margaret  Eleonora  Tupper,  with  forty  illustrations  and 
frontispiece  by  T.  Pym. 

*  * 

The  present  generation  of  literary  men  have  reason 
to  feel  thankful  that  their  lot  is  not  cast  in  the  times 
*when  George  the  Third  was  king.'  There  has  come 
down  to  us  some  record  of  how  William  Taylor,  of 
Norwich,  the  foremost  critic  of  his  day,  was  paid  for 
his  contributions  to  Phillips^  Monthly  Magazine.  For 
his  translation  of  Burgess's  Leonore  he  received  6s. ; 
for  a  lengthy  paper  on  so  learned  a  subject  as  Anti- 
nomianispty  iis. ;  and  for  a  translation  of  Klopstock's 
Ode  to  Recovery^  the  large  sum  of  2  s.  We  do  not  know 
whether  his  profession  as  a  litterateur  ever  led  him  to 
riches. 

*  « 

We  hear  that  Messrs.  Griffith  and  Farran  have 
arranged  to  publish  the  American  magazine,  'Our 
Little  Ones,'  in  this  country.  This  periodical,  which 
has  attained  much  popularity  during  its  twelve  months' 
existence  across  the  Atlantic,  is  designed  to  suit  the 
tastes  of  the  very  youngest  children. 

We  have  recently  received  the  prospectus  of  the 
Browning  Society,  which  has  just  been  formed  for  the 
purpose  of  studying  the  poet's  works.  The  inaugural 
meeting  will  be  held  on  the  28th  October,  at  University 
College,  Gower  Street,  W.C,  when  the  Rev.  J.  Kirk- 
man,  M.  A.,  will  read  a  paper  on  *  The  Characteristics 
of  Browning's  Philosophy  and  Poetry.* 

*  « 

It  is  understood  that  Mr.  Tennyson  is  engaged  upon 
a  new  dramatic  poem,  the  title  of  which  is  not  yet 
knowa 
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•  % 


«*  Cammunuatians  for  this  column  must  reach  the  OffUi  not 
later  than  the  i$th  inst,,  and  should  be  addressed,  '  Thb  Qubky 
Editor  '  of  the  Practical  Teacher,  Pilgrim  Street,  Ludgate  Hill, 
London,  E.  C .  Correspondents  must  in  all  cases  remember  to  give 
their  true  names,  not  necessasily for  publication,  but  as  a  guarantee 
of  good  faith,  and  for  facility  t^  reference. 

We  are  now  receiving  so  many  Queries  that  we  shall  be  obliged 
for  the  future  to  limit  each  correspondent  strictly  to  one  ques* 
tion, 

IVe  should  be  much  obliged  if  correspondents  who  send  numerical 
or  algebraical  questions  for  solution,  and  are  able  from  any  source 
to  give  the  required  answer,  would  do  so.  It  would  save  much 
time  at  present  spent  on  tferification. 

When  a  correspondent  wishes  us  to  recommend  books  for  any 
(other  than  the  ordinary  Government)  Examinations,  or  to  answer 
any  questions  concerning  thai  Examination,  he  must,  in  all  cases ^ 
accompany  his  query  with  a  copy  of  Regulations  up  to  date, 

1.  John  Anderson,  Hexham,— See  Practical  Teacher 
No.  I.  for  Eolations  to  yoar  queries. 

2.  C.  Hunt,  Newark.-- Solve  the  equation 

2»  +  2«+»  =  16896 
Since  2*+*  =  2»x2'  =  4x2* 
and  2»,  =  (2*)*,  put  2*  =  y 

y'  +  Ay     =  16896 
.*.  0+2)*  =  1690J  =  (i3o)« 
.•.^+2=130  rejecting  the  negative  value  as  irrelevant 
/  y=  128 .-.  2*= 2»  /. x=  7 

3.  Assistant-Master,  Henley-on-Thames.— I  row  from 
Henley  to  Marlow  (8  miles)  in  i  hour  4  min.  (neglecting  stop- 
pages at  locks),  while  it  takes  me  2f  hours  to  return.  At  what 
rate  do  I  row  ?  and  what  is  the  rate  of  the  current  ? 

Let  X  be  rate  of  rowing,  v  of  current,  in  miles  per  hour  rate 
going,  for  then  he  evidently  has  current  with  him,  is  ;c+y 
miles. 

He  does  jr+i'  m.  per  hour. 


m 


8    in 


8 


x-^y 
8 

x+y 


hr. 


=  hV=H.'.2(jr+^)  =  l5 


x+y 

SimUoTly  -±--='J:,2[x-y)  =  7  4^=22  x=si  4>'-8 
y^2 

4.  Seagan,  Leeds. — (i)  Specially  marked  questions  are  set  for 
acting  teachers.  They  are  easier  than  those  set  to  second-year 
students.  (2)  Standard  books  on  the  subjects  you  name  are  ;— 
Music,  see  former  number  of  Query  Column.  Political 
Economy,  by  Mr.  Fawcett ;  a  more  elementary  manual  by 
Marshall,  called  Economics  of  Industry,     Mechanics,~yLz.^Ms. 

5.  'DiEu  ET  Mon  Droit,'  Chobham.— We  cannot  say  for 
certain.  You  had  better  drop  a  line  to  Messrs.  Novello,  and 
ask. 

6.  E.  H.  S.,  ^yX&ti^^M<Qxtit.—Science  and  Art  Examination, 
Books  Recommended,  Third ^  Stage.— UonoMis,  Algebra— Tod^ 
hunter  s  larger  work,  Macmillan.  7s.  6d.  Geometry— ToAhanltt's 
Euclid,  MacmiUan,  3s.  6d.  THgonometry—TodhMXA^es  larger 
work,  Macmillan,  5s.  6d.  In  the  Algebra  there  would  be  several 
chapters  which  could  be  safely  omitted.  The  Regulations  are 
sufficiently  definite  on  this  point.  Fourth  Stage,— Use  all  the 
above  books  and  in  addition,  Geometry— Wilson's  Solid  Geome- 
try, Macmillan,  not,  however,  adopting  his  treatment  of 
Geometrical  Conies.  Descriptive  Geometry— W^  believe  there 
is  a  book  in  Weale's  Series  (Crosby,  Lockwood  &  Co.)  on 
Geometrical  Drawing.  If  not,  we  cannot  give  a  reliable  recom- 
mendation.    Geometrical  Conies— Dttis,  Macmillan. 


7.  H.  A.  M.,  Clapham. — A  was  owner  of  ^  of  a  Tesd, 
and  sold  ^^  of  |  of  his  share  for  £^ ;  what  was  the  value  of 

-r-  off  of  the  vessel?  (Barnard  Smith,) 

A  of  {  of  ^  of  a  vessel  is  worth  £^ 

X  SO 

.-.the  vessel  is  worth ;fi!^  x  i^   x   ?2  x  ^ 

B        ^        t^         3Z 


4i 


.'.the  vessel  is  worth  £%S^ 

iox#      ^       10 
t  U    worth   ;f^x//'^  7  ^fi^ 

X 
i.e,  ;f  100 


8.  H.  A.  M.,  Clapham. — ^The  circumference  of  a  drde  is  to 
its  diameter  as  3.  1416  :  I ;  find  (in  feet  and  inches)  the  circum- 
ference of  a  circle  whose  diameter  is  22^  feet.  {Bernard 
Smith.) 

Answer  evidently  is  22.  5  x  3.  1416 

22.5 

157080 
62832 
62832 

70.68600 
12 

8.232 
Answer  70  feet  8  232  inches. 

9.  Irving,  Senior,  Earlsheaton.— A  farmer  mixes  wheat  at 
38s.  6d.,  40s.  6d.,  42s.  9d.,  45s.,  and  47s.  together  so  as  tofonn 
78  qrs.  of  a  mixture  worth  44s.  per  qr. ;  how  much  must  he  Uke 
of  each  ?    (Pupil  Teachers,  Third  Year,  Didsbury.) 

Suppose  him  to  take  a,  b,  c,  d,  e  qrs.  of  each  respectively. 
Then       a-^-b  +  c  +  d  +  e^^yS 

fl  (38|)  +  *  (iok)+c  (42i)+^(45)+*  (47) 
=(a  +  *+r+</+0x44 
=  78x44=3432 
Thusthenf  a+b+c+d+e=7S  ,. 

Ii54ii+ 1623+ 171^+180/+ 188^=13728.  ^^^ 
These  are  all  the  equations  obtainable  from  the  i^tta  of  the 
problem,  so  that  they  are  indeterminate. 

Eliminating  a  by  multiplving  the  first  equation  by  154,  and 
subtracting  from  the  second. 

8^+17^+26^+34^=1716    (2) 
An  infinite  number  of  solutions  can  now  be  deduced,  c,  d  t 
being  chosen  perfectly  arbitrarily  under  the  conditions  that  all 
should  be  positive,  and  that 

c+d-¥e<j%  \    .  . 

i7^+26rf+34/<i7i6j    ^^' 
b  is  found  from  (2)  and  a  from  (i). 
These  limitations,  which,  of  course,  are  simply  the  Algebraical 
expression  of  the  fact  that  the  values  of  a  and  b,  deduced  fron 
the  values  of  c,  d,  e,  must  be  positive,  may  be  further  simplified. 
Evidently  c  must  be  less  than  78. 

Evidently  also  d  and  e  have  their  greatest  values  when  c  and 
e,  and  c  and  d  respectively  are  simultaneously  zero— i./.»  ibe 
greatest  values  of  ^  and  e  are  given  by  ^\\^  and  ^W. 

Hence  a  systematic  process  for  solution  is  roughly  as  follows  : 
Choose  for  e  any  value  less  than  ^f^.  Substitute  this  value  in 
the  two  inequalities  (3).    Suppose  that  the  second  of  these  thus 

becomes  I7c+26d<x,    Choose  for  d  any  value  less  than  -r 

'  20. 

Substitute  this  value,  and  suppose  that  we  thus  get  I7^</- 

Choose  for  c  any  value  less  than  -^    Substitute  these  values  in 

•7« 
(2)  and  we  have  (8),  in  (i)  and  we  have  a, 

10.  R.  B.,  Prudhoe. — A  bankrupt  has  book-debts  equal  ia 
amount  to  his  liabilities,  but  on  >^oooo  of  them  he  can  only 
recover  13s.  4d.  in  the  pound,  and  the  expenses  of  the  bankruptcy 
&<%  5%  ^^  the  book-debts;  if  he  pay  13s.  in  the  pound,  what  is 
the  amount  of  his  liabilities  ?    {Barnard  Smith.) 

Suppose  the  liabilities  are  ;f  2000. 

Then  bankruptcy  expenses  are  ;£^ioo. 

Also,  as  he  pays  13s.  in  the  £,  he  pays  £1300, 

.*.  Assets  are  £1400, 

Also  his  book-debts  are  £2000,  and  these  are  divided  into  tvJ 
parts,  on  one  of  which  he  gets  only  j  (i.e,  13s.  4d.  in  the/). 

Hence  |  one  part + other  part=:^i400. 
one  part + other  part=i£*200a 
.'.  i  first  part =/ 600. 
first  part»^i8oo. 
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BstinthesamtliefiistpAxt  isj£6ooo   /.  instead  of  ;^2000  the 

1000 

liabilities  are  actually  -pg-g  x  20^^=;^ 6666  13s.  4d. 

3 
It  is  usual  to  remember  that  this  method,  which  may  be  called 
the  'method  by  trial,*  is  always  available  when  the  problem 
results  in  a  simple  equation  if  the  sum  contains  merely  ratios  and 
percentages. 

11.  Bona  Fidb,  Kidsmve. — I  bought  paper  at  the  rate  of 
3s.  7id.  for  5  quires,  and  sold  it  so  as  to  gain  as  much  on  the 
cost  of  32  quires  as  3  quires  were  sold  for.  At  what  rate  did  I 
sell  the  paper  per  quire  ? 

Referring  to  the  rule  at  the  end  of  last  question,  we  see  that 
the  method  by  trial  is  available  here.  Let  us  then  suppose  that 
we  sell  the  paper  at  8d.  per  quire. 

32  quires  sell  for  256  pence. 

3     »»         »»         ^4    t» 

But  we  gain  the  selling  price  of  3  on  32 .'.  32  quires  are  bought 
for  232  pence. 

29 

^x5  pence. 

4  /.A  H*  pence. 

But  actually  5  (juires  are  bought  for  V  pence  instead  of  being 
sold  at  8d.  per  quire   .'.  they  are  sold  for 

e.3 

8x?_.   „liU?=9|d. 
Ut^        5 
/fa 
We  can  make  our  original  assumption  as  large  as  we  like — 
/i, 000,000 per  quire, say — and  the  answer  willalwap  be  the  same. 
You  ask  for  a  mention  of  improvements  in  writing,  style,  etc., 
necessary  for  Civil  Service.     Care  will  remedy  all  your  writing 
errors,  for  at  present  your  hand  is  scarcely  clerkly ;  but  excuse 
our  su^esting  that  it  is  customary  to  use  inverted  commas  for 
quotations  from  standi^  authors,  etc,  and  therefore  the  sentence 
*  Caa  you  favour  me  with  the  answer  this  month  ? ' — though,  alas  I 
it  is  all  too  familiar  to  us — is  scarcely  worth  the  distinction  of 
commas. 

12.  Magister,  Dudley.— We  do  not  know  whether  there  is 
any  foundation  in  fact  for  the  'Wreck  of  the  Hesperus.'  We 
should  think  it  probable  that  some  such  event  as  is  detailed  in 
the  last  verse,  not  uncommon  in  the  history  of  wrecks,  suggested 
the  poem. 

We  know  of  no  reason  which  induced  the  owner  of  the  ship  to 
christen  it  Hesperus.  The  word  of  course  is  the  same  as  Vesper 
(v  =  h),  the  evening  star. 

The  sea  round  the  coasts  of  South  America  was  called  the 
Spanish  Main,  more  especially  that  part  near  Peru,  and  the 
Ouibbean  Sea. 

Your  next  question  we  cannot  answer,  owing  to  '  ignorance, 
pure  ignorance.'  Nor  can  we  tell  definitely  what  is  meant  by 
the  '  Reef  of  Norman's  Woe.'  Cape  Norman  is  a  headland  on 
the  W.  coast  of  Newfoundland,  at  the  W.  entrance  of  the  narrow 
bay  of  Manco,  twenty  leagues  from  Cape  Ferrol,  in  N.  lat. 
51°  40'.  There  is  also  Norman's  Island  in  the  W.  Indies, 
eighteen  miles  E.  of  St.  John,  in  N.  lat.  18°  20'.  Also  a  river 
falling  into  the  Hudson,  two-and-a-half  miles  S.  of  Albany,  is 
called  Norman's  Creek.  All  these  would  be  well  known  to  an 
American,  and  may  have  suggested  the  name.  Or  there  may 
actually  be  a  dangerous  reef  near  the  first,  known  by  the  name 
of  Norman's  Reef.  This  is  the  most  probable  suggestion  we 
have,  taking  into  account  the  sleetstorm  which  is  mentioned. 

13.  R.  K.  S.,  Clapton. — In  query  No.  22,  September,  the 
following  passage  occurs  : — 'To  get  your  answer,  £z  los.,  by 
conjecturai  emendations  would  be  waste  of  time.'  John  Wilson, 
Esq.,  M.A.,  F.R.S.£.,of  Bannockbnrn  Academy,  has  been  kind 
enough  to  do  the  conjectural  part  for  us.  His  suppositions, 
whicti  contain  nothing  in  themselves  improbable,  make  the  com- 
pletion of  the  problem  as  folic  ws  : — 

342f  by  sea     at  |d.  per  mile  =  £\     I     5f 
I02f  by  rail    at  2d.  per  mile  =    o  17     1} 
34I   by  coach  at  4d.  per  mile  »    on    5f 
Total  cost  of  journey  2100 

We  shall  always  be  ready  to  give  sincerest  thanks  to  any  who 
will  help  Qs  in  this  maimer. 


We  have  since  received  information  that  the  problem  was 
originally  set  as  emended  by  Mr.  Wilson,  in  the  Cambridge 
Local  Examination  for  1875. 

R.  K.  S.  should  have  been  more  careful. 

14.  H.  G.,  Wigan. — When  is  the  time  past  noon  |  the  time 
to  midnight  ? 

In  other  words — '  Divide  12  into  two  parts  which  are  in  the 
ratio  of  4  to  5.'  Now  9  thus  divides  into  4  and  5  ;  I  into  \  and 
S  ;  12  into  ^  X  12,  and  i  x  12.  Hence  the  answer  is  V  hours 
past  12,  or  5  hours  20  minutes. 

15.  A.  H.,  Brighousi. — Further  is  the  comparative  of  forth  \ 
farther  is  the  comparative  of  far^  the  th  having  crept  in  from 
false  analogy  with  forth.  The  uses  in  English  are  in  some  cases 
fairly  well  marked,  in  other  cases  very  confused.  Examples, — 
*■  Further  than  this,  I  cannot  say  anything'  {farther  is  not  cor- 
rect here).  '  Furthermore.'  There  is  no  general  rule  to  guide 
you  in  the  choice. 

16.  M.  Evans,  Machynlleth. — I  can  travel  187  miles  by  rail 
and  15  miles  by  coach  in  11  hours  ;  or  88  miles  by  rail  aiiid  6 
miles  by  coach  in  5  hours.  Find  the  rate  of  traveling  by  rail 
and  by  coach. 

Suppose  X  miles  per  hour  by  rail,  y  by  coach. 

X  miles  in  i  hr. 


i» 


187 


i> 


Ihr. 

X 

187 


Henoe  easily 


187+15=,'    (I) 

X        y 

88    6 


Multiply  (i)  by  8        (2)  by  17  and  subtract 

120^102^33,3        .18^        ^         g 
y  ^         y     ^         -^ 


88 
Substituting  this  value  in  (2)  --^^ 


j:=22 


This  is  therefore  not  a  quadratic,  but  a  simple  simultaneous 
equation. 

17.  Nero,  Pontypridd. — Find  the  value  of^  when  the  fraction 

jg»— (2y— I)  jcS+   jf-n 

J^  +  («r  +  i)jr'  +  3x+l 
admits  of  reduction  and  reduce  it. 

When  two  expressions  have  a  common  factor  it  is  obvious 
that  it  must  also  be  a  factor  of  their  difference.  Thus  if  these 
two  have  a  common  factor  it  must  also  be  a  factor  of 

{jr»+(2^+l)j:*  +  3jr+l}-{4:*-(2jf— i)jc8  +  j:+i} 
or  ^J^•'^^x,    Hence  it  is  obvious  that  if  they  have  a  factor  it 

is  2xy-^  I.    As  this  divides  both  expressions  x^ ^  must  be  a 

root  of  Jc*  -  (2^  - 1 )  jr* + X  + 1 -sso 

8^*  4Jr         2y 

/.  -i-2^(2y-i)-4)^+8y"=o 
.'.  -i-iy^  +  2y-4y»  +  8>»=o 
.•.8y-8ji^+2>/-i=o 
This  gives  the  three  values  for  y,  y^i  is  not  a  root  of  this 
equation.    Nor  does  the  fraction  admit  of  reduction  when  y*  r, 
so  that  the  book  (Stewart's  Exercises  in  Algebra)  is  entirely 
wrong. 

To  solve  the  equation  (i)  put  2^ a 2 

s*-2«'+«-  ir«o 
(2)  put  «=./  +  ! 

-  at/  -  1/  - 1 
-  I 


(3)  P^t/  e»  r  +  J  and  r j  «  i 
r*  + j"  +  3''-f  (r  +  j)  -  i(r+x)-lt-0 
f»  +  ^^\^  =0 

•     »  •       '      -!f-0 


729f* 
This  is  an  equation  for  r',  whence  r 

and  y^i  {  r  + 


^-*1 


4o8 
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It  is  thus  sufificiently  obvious  that  y  has  no  integral  valne. 
One  real  root  lies  between  i  '5  and  2. 

We  rather  suspect  that  the  sum  itself  is  a  misprint    for 
^  -f  (g^  -  1)  jr^  +  JT  +  I    ....  .      .„.     -       ,,.    , 

j^  jfX^y  ■>t  i)  x^  -V  IX  -^l.  "*  "^^^^  cas«  »*  "^^  ^  ^'^^"^  "**^ 
y  has  only  one  value,  unity,  and  x  +  i  is  the  «ommon  &ctor. 

18.  P.  T.y  of  2nd  year,  who  sends  some  remarkable  queries, 
needs  to  be  remind e  \  that  we  never  answer  any  unaccompanied 
by  real  name  and  address  of  sender. 

19.  W.  Boyd,  Irvine. — Both  your  letters  reached  us.  As  the 
first  was  dated  Aug.  22nd,  you  reed  scarcely  have  been  surpri^ 
at  not  being  answered  in  the  Sept.  '  Practical  Teacher/ 

Harmonic  Vibrations  is  a  wide  term.  It  \\  used  of  the  oscil- 
latory motion  of  a  particle  moving  in  a  straight  line  under  the 
action  of  a  force  (emanating  from  a  fixed  point  in  that  line) 
which  varies  inversely  as  the  distance  of  the  particle  linom  that 
point.  This  we  rather  suspect  is  the  meaning  here — not  musi- 
cal vibrations  at  alL  We  cannot  tell  for  certain  until  we  see  a 
specimen  of  the  papers  under  the  altered  regulations. 

20.  Julia  Grey,  St.  Helen's. — ^Your  best  plan  is  to  write 
to  the  Secretary  of  the  College  you  wish  to  enter.  He  will  be 
happy  to  give  you  any  information. 

21.  F.  S.,  Romford. — What  is  the  price  of  meat  now  when  we 
get  4  lbs.  less  isx  £\  than  we  did  when  meat  was  2d.  a  lb. 
cheaper  ? 

We  do  not  think  an  arithmetical  solution  of  this  is  possible. 
By  Algebra,  of  course,  it  is  inslMitaneous,  for  we  have,  if  meat 
was  jrd.  per  lb., 

-^=-^^  +  4     .-.  jr  (JT  +  2)  =  120 

X  X  +  2 

.'.  jt*  +  2Jf— 120  =  o    (jr — io)(jr  +  I2)s=0    jc=ioor-i2 

Hence  answer  is  is.  In  this  we  note  that  the  problem  leads 
to  a  Quadratic  Equation.  We  should  thus  be  led  to  draw  the 
d  priori  inference  that  there  is  no  fair  arithmetical  method  of 
doing  it.     Of  course  we  may  be  mistaken  in  this. 

22.  W.  R.  H.y  Dorset. — At  an  Agricultural  Show  131  horses 
compete  in  9  classes ;  the  numbers  entered  in  each  class  are  18, 
13«  I5>  i6f  xo,  II,  12,  15,  21  respectively, and  the  corresponding 
prizes  are  20,  18,  16,  15,  14,  12,  IQ,  8,  6  pounds  respectively. 
Assuming  the  average  value  of  the  horses  in  each  class  to  be 
proportional  to  the  prize  offered,  and  the  average  value  of  those 
in  the  fourth  class  to  be  £60,  find  the  average  value  of  each  of 
the  131  horses. 

What  the  average  value  oieach  of  a  certain  number  of  horses 
means,  we  are  unable  to  conjecture.  Allowing  for  our  ignorance, 
the  working  of  the  sum  is  as  follows : — 

Value  in  fourth  class  is  ;f  60. 
Prize  in  fourth  class  is  ;^I5. 
.'.  to  get  value  in  any  class  multiply  the  prize  by  f^,  1  ^.,  4. 
Hence  values  are  80,  72,  64,  60,  56,  48,  40,  32,  24, 
and  numbers  are  18,  13,  15,  16,  10,  11,  12,  15,  21. 
.*.  average  value  of  tf//  the  131  is,  by  the  ordinary  rule  for 
averages — 

80  X  18  +  72  X  13  +  64  X  1$  +  60  X  16  +  56  X  10  +  48  X  II 

+  40  X  12  -f  32  X  15  +  24  X  21 

131 

A  fraction  which,  simplified,  will  give  the  answer  in  £.  Those 
are  at  liberty  to  do  this  series  of  multiplications  who  have  time 
at  their  disposaL 

23.  P.  P.,  Bow. — Determine  the  points  whose  co-ordinates 
satisfy  the  pair  of  equations 

^+f=i  (I) 

a    o 

0    a 

As  a  general  rule,  the  intersections  of  the  curves  0(jr,  y)=o, 
and  ^  (jf,  ^) =0  are  given  by  solving 

0  {x,y)-o\ 

as  simultaneous  equations.    Proceeding  then  in  the  ordmary  way. 

Subtracting  (2)  from  (i)  and  cancelling — Z^  we  get — 

ab 

,    X  ,  X      ,    .  ab 

x=y     :.   -  +  .-=1    .'.  x=  —  - 

a     b  a  +  b 


24.  R.  Gibbons,  Stockport— If  set  at  the  Popil  Teacher's 
Examination,  your  problem  will  appear  in  the  back  nnmlen. 
Look  carefully,  and  if  you  fail  to  find  it,  write  again. 

35.  D.  PxNN,  Oxford. — ^In  how  many  diflferent  ways  can  a 
first  and  second  prize  be  given  among  10  boys,  no  boy  to  bold 
both? 

This  is  a  problem  in  Permutations,  and  not,  as  you  th'nlc,  a 
conundrum. 

The  first  prize  may  obviously  be  given  in  10  ways,  because 
each  of  the  10  boj^s  is  eligible.  This  being  assigned,  there  are 
9  bojTS  left  to  whom  the  second  may  be  given.  Hence,  altogether, 
the  two  may  be  given  in  10  x  9  or  90  ways.  Thus  your  answer 
(10+9  or  19)  is  wrong. 

The  answer  you  give  to  your  second  sum  is  incomprehasible 
nonsense.  Your  author  would  do  well  not  to  tackle  a  sabjeciso 
remarkably  difficult  as  this  last  sum  proves  Permutations  to  be. 
It  is  against  our  rule  to  work  the  sum,  as  it  b  your  second.  It 
is,  however,  no  harder  than  the  last,  and  the  right  answer  is  6  x  $ 
or  30. 


Hence  the  answers  you  give  are  entirely  wrong. 


26.  Wheatlby,  Cotmanhay.—  Find  the  value  of 


^^{^- 


10"         I 


X  4 


X  2       10^      I 


3x4x5 


X  2  X  3 

expressing  it  (i)  as  a  decimal,  (2)  as  a  fraction. 

I  = 

3x4    X    ^      =s    -^     = 
1X2  10*  10* 

3x4x5    X  -i     =  -1 
1x2x3  IC>*  10* 


lOV 


1*000 

*ooo6 

=    'OOOOI 


_3 
io« 


1*00061 
=    '03 


•97061 
Hence  answers  are  '00097061,  ».a,  — 972^ 


100,000,000 

27.  Romeo,  Airdrie. — (We  answer  only  one  of  your  two. 
If  I  sell  a  horse  for  £62,  and  a  cow  for  £26^  I  gain  10  per  cent. 
on  the  original  cost  of  the  two ;  but  if  I  sell  the  hors:  for  1^63, 
and  the  cow  for  its  original  price,  I  lose  10  per  cent.  Find  the 
original  cost  of  both. 

In  first  case,  selling  price  ;^62  +  26,  f.^.,  £%%  is  a  gain  of 
10  7o  o*^  buying  price     .'.  buying  price  is  \i%  of  ^88,  «>.,  iff^ 

In  the  second  case,  10  7o  is  lost  on  the  two. 

.*.  they  are  sold  at  ^  of  >f  80,  i.e,,  £^2.  But  the  horse  is 
sold  for  ^63  .'.  the  cow*s  original  value  is  £^2  -  £6^  =  i^ 
.*.  the  horse's  original  value  was  £Zo  -  £g  =  £yi, 

28.  W.  BosTOCK,  Chester.— (We  answer  the  harder  of  yoor 
queries.)  A  train  140  feet  long,  travelling  at  the  r  te  of  40  miles  ao 
hour,  passes  another  train  125  feet  long  travelling  in  an  oppo- 
site direction  in  4  seconds.  At  what  rate  did  the  second  train 
travel  ? 

We  advise  you  to  refer  to  back  numbers  for  a  few  other  illus- 
trations of  the  method  of  doing  these  'train -sums.'  Tbeyare 
best  considered  as  an  example  of  re/ative  moii&n,  i.e.f  imagine 
one  train  at  rest,  and  the  other  moving  with  a  velocity  equal  to 
the  sum  of  the  velocities  of  the  trains  (the  difference  if  they  are 
travelling  in  the  same  direction).  Hence  140  4-  125  feet  are 
passed  over,  at  this  total  rate,  in  4  seconds. 

66}  feet  per  second. 

.*.    — f  X  60  miles  per  hour. 
00 
But  the  other  train  moved  at  40  miles  per  hour   .*.   the  seooed 
train  moves  at 

66} 


or 


~?  X  60  ~  40  miles  per  hour 
00 

3975  -  3520   or  ^  or    5H  mUes  per  hoof. 


88 


88 


29.  Inquirer,  Tunstall.— With  regard  to  your  second  quoT* 
we  may  say  that  henceforth  no  advertisement  will  be  inserted 
in  the  body  of  the  journal. 

A  man  bought  a  horse  and  carriage  for  if  100,  and  sold  the 
horse  at  a  gain  of  50  per  cent  on  its  prime  cost,  and  the  car- 
riage at  a  loss  of  25  per  cent,  thus  gainiujg  5  per  cent.  00  ito 
whole  outlay.  What  were  the  buying  prices  of  the  boise  and 
carriage  respectively? 
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The  following  method  of  doing  such  sams  is  practically 
Algebra,  but  we  know  of  no  other. 

Horse's  value  +    carriage  value  =  £ioQ. 

m  u         +  iWr  X    „  =  4105. 

or  i  M  +     i         •»  =  ;$I0S. 

or   2  H  +  »f  =  4*40. 

But  ti  +  t»  =  Aioo. 

.'.  horses's  value  is  £^0 

and  carriage's  value,  i^io, 

30.  Undergrad.,  Walham  Green  —Por  Mathematics  for 
the  1st  B.  A.  Examination  at  London  use  as  follows : — Algebra 
and  Trigancmttry,  Hamblin  Smith.  Conic  Sections ^  Tod- 
hunter,  selected  chapters.  Geometry^  Todhunter.  Study 
carefully  the  appendix,  and  work  as  many  of  his  600  examples 
as  you  can;  also  Wilson's  Solid  Geometiy.  Omit  all  about 
the  Geometrical  treatment  of  Conies.  See  also  advertisement 
on  third  page  of  our  cover. 

3T.  Incognito,  Liversedge. — A  triangular  space,  which  is 
also  isosceles,  is  traversed  by  a  fence  parulel  to  the  hypotenuse 
which  divides  the  triangle  into  two  equal  parts.  The  length  of 
the  fence  is  30  yards;  find  the  sides  of  the  triangle  {Certificate 
Examination^  1880). 

The  area  of  the  large  triangle  is  donble  the  area  of  the 
smaller  triangle  formed  by  the  fence  •*.  as  areas  are  as  2  :  i, 

corresponding   sides  are   as    \/2 :  i  (Euc.  vi.  19).     But  the 

fence  is  30  yards  .*.  the  base  of  the  triangle  is  30\/2 
yards.  We  cannot  find  the  other  sides  without  having  some 
angle  given.  We  rather  suspect  that  you  were  told  that  the 
vertical  angle  is  a  right  angle,  otherwise  it  is  strange  to  use  the 
term  hypotenuse.     If  so,  if  x  be  the  other  side,  we  have  by 

i.  47,    **  +  j:»  =  30^  X  2 
.-.  4f«  =  30* 
.-.  jc  =  30 

32.  G.  FosTfR,  Anthorpe.  —  Wiite  to  the  Tonic  Solfa 
Agency.  Warwick  Lane,  London,  E.G.,  for  their  catalogue  of 
musical  pubiicati  ms. 

33.  F.  E.  S.,  Reading  — Refer  to  the  advertisement  at  the 
top  of  page  315  in  our  last  issue.  Mr.  Quick's  book  is  all  you 
need. 

34.  A  Constant  Reader,  Chwilog. — You  surely  cannot 
expect  us  to  answer  all  your  six  questions.  Your  best  plan,  in 
answer  to  N3.  IV.,  is  to  take  the  advice  previously  f;iven  to 
G.  Foster  (32),  and  also  to  write  to  Messrs.  Novella  We  have 
previously  answered  you  in  part  by  recommending  a  book  on 
Musical  Composition. 

35.  James  Macintosh,  Bervie. — We  have,  unfortunately, 
mislaid  your  Query. 


} 


Oeography  and  Hifitory. 

7%ree  hours  allowed  for  this  paper* 

MALE  AND  FEMALE  CANDIDATES. 

(Candidates  must  not  answer  more  than  one  question  in  any 

Section.) 

Geography. 

Section  I. 
Draw  a  map  of-^ 
(jo)  England,  south  of  the  Mersey  and  Humber,  showing 
ttie  chief  river  basins ; 
Or^  (3)  The  Iberian  Peninsula ; 
Or,  (/)  North  America. 

Section  II. 

1.  Give  the  full  meaning  of  the  terms  tropic,  meridian,  longi- 
tude, solstice,  coral-reefsy  with  appropriate  diagrams  in  each 
case. 

2.  Name  the  chief  bays,  capes,  river-mouths,  and  sea-ports 
between  the  mouths  of  the  Forth  and  the  Thames. 

Section  IIL 

t.  Describe  the  po -it ions  of  Iceland,  Chios,  Heligoland, 
Minorca,  and  Cyprus,  and  name  the  country  to  which  each 
belongs. 


2.  Into  which  of  the  British  and  Irish  ports  would  flax,  jute, 
cotton,  wool,  hemp,  and  hides  be  chiefly  imported  ?  Discuss  the 
convenience  of  the  ports  for  the  districts  of  manufacture. 

^.  Enumerate  the  chief  commercial  towns  of  France  and  the 
chief  rivers  of  Germany,  and  give  a  full  description  of  one  of  the 
latter. 

Section  IV. 

1.  Describe  the  position  and  state  briefly  any  remarkable 
events  in  history  connected  with  Delhi,  Quebec,  St.  Helena, 
Plassy.  and  Mecca. 

2.  Name  the  chief  articles  of  commerce  supplied  to  Great 
Britain  by  Canada,  Jamaica,  Ceylon,  Newfoundland,  and  New 
South  Wales. 

Section  V. 

1.  Enumerate  the  mountain  systems  of  America,  and  give  a 
full  description  of  one  of  them. 

2.  Name  the  chief  native  races  in  the  British  Colonies  and 
possessions,  and  describe  the  habits  and  character  of  one  of 
these  races. 

3.  Give  a  full  description  of  the  North  Pacific  Ocean. 

History. 

Section  I. 

Arrange  in  chronological  order  and  give  the  dates  of  the 
following  events  : — The  death  of  Mary  Queen  of  Scots  ;  the 
battles  of  Cresy,  Flodden,  and  the  Boyne  ;  the  death  of  Canute 
and  Henry  VII.;  the  introduction  of  Printing;  the  peac;  of 
Amiens  and  of  Ryswick  ;  the  abolition  of  the  Slave  Trade  ;  the 
signing  of  Magna  Charta  and  of  the  Solemn  League  and 
Covenant. 

Section  II. 

1.  What  do  you  know  o**  Norman  influence  in  Great  Britain 
before  tbe  Norman  conquest  ? 

2.  What  feudal  relations  existed  between  England  and 
Scotland  under  Edward  the  Elder  ? 

Trace  these  relations  in  subsequent  reigns,  and  show  what  use 
Edward  I.  made  of  them. 

3.  In  what  reign  were  English  possessions  on  the  Continent 
most  widely  extended  ?    Sketch  briefly  their  gradual  loss. 

Section  IH. 

1.  Enumerate  briefly  the  chief  historical  events  connected 
with  the  Tower  of  London  or  Holjrrood  House,  and  give  a  brief 
account  of  one  of  them. 

2.  In  which  of  the  Tudor  and  Stuart  reigns  were  England  and 
Spain  brought  into  political  connection,  and  how  ? 

3.  Name,  with  dates,  the  principal  events  connected  wiih 
Naseby,  Derby,  Plymouth,  Worcester,  Canterbury,  and  Stirling. 

Section  IV. 

1.  Explain  briefly  the  terms  Lollards,  Roundheads,  Regicides, 
Pilgrim  Fathers,  the  Cabal ;  and  name  the  reigns  to  the  history 
of  whidi  each  belongs. 

2.  Write  a  brief  account  of  one  of  the  great  statesmen  under 
the  Brunswick  dynasty. 

3.  What  important  consequences  followed  upon  the  battles  of 
the  Nile  and  Quebec?  Name  some  of  the  chief  differences 
between  the  weapons  of  war  employed  in  these  battles  and  in 
modem  warfare. 


ANSWERS,— GEOGRAPHY  AND  HISTORY. 

Geography. 
Section  II. 

I.  Tropic. — From  Greek  trepo  (TptTiit)^  I  turn.  The  parallels 
at  23**  28'  on  each  sidj  of  the  Equator  are  called  Tropics ;  the 
one  N.  of  Equator,  the  Tropic  of  Cancer;  the  one  S.  of  Equator, 
the  Tropic  of  Capricorn.  They  are  so  called  because  the  sun 
recedes  from  its  vertical  position  above  the  Equator  till  it  reaches 
these  lines  and  then  turns  back  and  approaches  it  again. 

Meridian. — From  meridies,  mid-day.  All  places  directly  N. 
01  S.  of  each  other  have  their  noon  at  the  same  time.  An 
imaginary  half-circle  drawn  from  pole  to  pole  and  passing  through 
aU  such  places  is  called  a  meridian. 
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Lonsiiude, — Length.  Distance  from  a  given  place  £.  or 
W.  The  places  which  have  noon  at  the  same  time  are  said  to 
be  in  the  same  longitndc,  and  the  meridians  are  called  meridians 
of  longitude.  Different  countries  select  different  places  from 
which  to  reckon.  England  takes  the  meridian  wnich  passes 
throogfa  Greenwich,  and  all  meridians  which  do  not  pass  throngh 
it  are  therefore  £.  or  W.  of  Greenwich,  and  are  said  to  be  in  £. 
or  W.  longitude. 

Solstice. — Sol^  the  sun  ;  sto^  I  stand.  The  time  when  the  sun 
reaches  the  Tropics,  and  seems  to  stand  still  before  it  again 
approaches  the  f^juator,  is  called  a  Solstice. 

Coral  reefs, — Coral  reefs  are  chains  of  rocks  projecting  above 
the  water  in  a  jagged  ridge,  and  are  due  to  the  growth  of  coral 
either  on  submemd  land  or  on  land  nearly  at  the  level  of  the 
sea.  They  are  of  two  kinds,  barrier  and  fringing;  the  former 
being  at  a  distance,  the  latter  close  and  parallel  to  the  shore. 
Other  coral  islands  are  Atolls, 

2.  ^a^j— Firth  of  Forth,  Bridlington  Bay,  Wash,  Mouth  of 
Thames. 

Ca^.—St  Abb's  Head,  Flamborough  Head,  Spurn  Head, 
Lowestoft  Ness,  the  Naze,  Foulness. 

JSiver  moHtAs.—Forih,  Tweed.  Tyne,  Wear,  Tees ;  Humber, 
receiving  the  Onse  and  Trent ;  Thames.  Less  important  River 
mouths  i  Coquet,  Witham,  Welland,  Nen,  Gt.  Ouse,  Yare, 
Stoar,  Chelmes. 

Ports. — Leith,  Granton,  Berwick,  Blyth ;  Tyne  ports,  includ- 
ing Newcastle  and  North  and  South  Shields  ;  Sunderland,  Sea- 
hun,  Hartlepool,  Stockton,  Whitby,  Hull,  Grimsby,  Yarmouth. 

Section  HI. 

1.  Iceland. — An  island  in  the  N.  Atlantic  Ocean,  between  64* 
and  68**  N.  lat.  and  12"  and  26"  W.  long.  A  small  portion  is 
within  the  Arctic  Circle.    Belongs  to  Denmark. 

Chios. — Island  off  W.  coast  of  Asia  Minor  in  Grecian  Ardii- 
pelago.    E.  long.  26**,  N.  lat.  38^°.     Belongs  to  Greece. 

Helieoland.^l^LajiA  about  thirty-six  miles  N.W.  of  the  mouth 
of  the  River  Elbe,  and  off  the  coast  of  Denmark.  Belongs  to 
England. 

Minorca, — One  of  the  Balearic  Isles,  in  the  Meditarranean 
Sea,  off  the  east  coast  of,  and  belonging  to  Spain.  N.  lat  40**, 
E.  long.  4^ 

Cytfus. — Island  in  the  Mediterranean  Sea,  south  of  Asia 
Minor.    N.  lat.  35",  E.  long.  32"  to  35*'.    Belongs  to  England. 

2.  Fhx. — Into  Dundee,  Hull,  Belfast.  Linen  is  manufactured 
largely  in  Dundee  and  Belfast,  and  Hull  is  the  nearest  port  for 
the  West  Yorkshire  towns — Leeds,  Barnsley,  etc. — where  it  is 
manufactured  in  England. 

Cotton. — Glasgow,  Liverpool.  In  Scotland  the  manufacture 
is  carried  on  chiefly  at  Glasgow  and  Paisley,  and  Liverpool  is 
the  nearest  port  for  Manchester  and  the  other  manufacturing 
towns  of  Lancashire. 

Jute  and  Hemp. — Needed  for  ropes,  etc.  Manufacture  carried 
on  at  nearly  all  the  ports,  and  imported  into  the  principal  ports, 
Glasgow,  Belfast,  Dundee,  Newcastle,  Portsmouth,  Plymouth, 
Hull.    Jute  principally  to  Dundee. 

ff^/.— Largely  imported  from  Australia,  New  Zealand,  and 
Cape  Colony.  Ships  arrive  principally  at  London  and  South- 
ampton from  these  places,  both  considerable  distances  from  seats 
of  manufacture.    German  wool  landed  at  Hull. 

Hides. — Prindpally  London,  tanmng  being  canied  on  in 
Bermondsey  (South wark). 

3.  Commercial  Tmtms  0/ France. — The  ports  are  Marseilles, 
Havre,  Bordeaux,  Nantes,  Rochelle,  Boulogne,  Dunkirk.  The 
inland  commercial  and  manufacturing  towns  are  Lyons,  Nismes, 
Paris,  Rouen,  St.  Quentin,  Lille,  Troyes,  St.  Etienne,  and 
Cambray. 

Rizfers  of  Germany. — Niemen,  Pregel,  Vistula,  Oder,  EUbe, 
Weser,  Ems;  Rhine,  with  tribs.,  Neckar,  Mayn,  Lalin,  Ruhr, 
Lippe,  Moselle ;  Danube,  trib.  Isar.  The  Rhine  does  not 
belong  wholly  to  Germany,  iis  source  and  upper  course  being  in 
Switzerland,  and  its  mouth  in  Holland.  It  enters  Germany 
near  Basle,  and  flows  northwards  between  the  Vosges  an(>  the 
Black  Forest.  Its  course  is  impeded  by  islands,  and  its  declivity 
being  great,  the  river  is  very  rapid.  Several  rapids  are  formed 
by  the  narrowing  of  its  course.  At  Mentz  its  course  is  W.  to 
Bingen,  and  then  N.W.  to  the  North  Sea.  Before  it  leaves 
Germany  it  reaches  a  flat  country,  and  is  half  a  mile  in  breadth. 


Its  scenery  is  very  beautiful,  its  banks  presenting  every  vaiietj 
of  landscape.  Strasbourg,  Wiesbaden,  Leyden,  Utrecht,  Stutt- 
^fix^.%  Frankfort,  and  Heidelbeig  are  other  towns  on  the  river  and 
Its  tributaries. 

Section  IV. 

1.  Delhi — On  the  river  Ganges,  in  the  division  of  India 
called  the  Punjaub.  Formerly  the  capital  of  the  Great  Mogal 
Empire,  and  celebrate^  in  the  modem  history  of  India  for  the 
revolt,  siege,  and  capture,  in  1857,  during  the  Indian  Mutiny. 

Quebec. — On  a  small  promontory  near  the  junction  of  the 
Clandiere  with  the  St.  Lawrence.  Founded  by  the  French  in 
1608,  and  belonged  to  them  till  captured  by  General  Wolfe, 
in  1759.  The  capture  was  renuukable,  owing  to  the  strength 
of  iu  fortress,  and  its  inaccessibility. 

St,  ^^i^no.— Situated  in  S.  Atlantic  Ocean,  in  S.  lat.  16*,  and 
W.  long.  6",  about  1,200  miles  from  the  W.  coast  of  Africa. 
Celebrated  as  the  residence  of  Napoleon  I.  from  181 5  to  1821. 
His  body  was  removed  in  184a 

^Aiix>r.— Eigh^  miles  north  of  Calcutta,  on  a  trib.  of  the 
Hoo^hly.  Great  victory  of  Clive  over  Snrajab  Dowlah,  after 
the  mcarceration  of  the  English  in  the  Black  Hole  of  Ctl< 
cutta,  1757. 

Mecca, — About  sixty  miles  from  the  Red  Sea,  in  the  W.  of 
Arabia.  N.  lat.  21^  E.  long.  2I^  Birthplace  of  Mahomet. 
Flight  of  Mahomet,  622  A.D. 

2.  Canada. — ^Timber,  wheat,  flour,  potash  and  pearlasb,  p^^ 
served  meats  and  fish,  skins,  cattle. 

Jamaica. — Sugar,  rum,  coffee,  logwood,  allspice,  arrowroot, 
ginger. 

Ceylon. — Coffee,  cinnamon  and  other  spices,  cocos-nat  (ofl 
and  fruit),  precious  stones. 

Newfoundland.— "Drat^,  fish,  fish  oil.  herrings,  cod,  salmon, 
and  other  fish. 

New  South  Wales, — Gold,  copper,  wool,  hides,  taUow,  pre- 
served meats. 

Section  V. 


1.  In  S.  America :  the  Andes,  Brazilian  Mts.,  Mts.  ot 
Guiana.  In  N.  America  :  the  Rocky  Mountains,  the  Cor- 
dillera of  Mexico,  the  Alleghanies,  the  Ozark  Mu.,  Cascade 
Mts.,  and  Maritime  Range.  The  Andes  extend  from  the  ex- 
treme S.  of  the  continent  of  America  to  the  N.,  where  they  are 
connected  with  the  mts.  of  Central  America.  They  fonn  in  the 
S.  the  W.  coast  line,  and  are  never  more  than  100  miles  inland. 
In  19**  S.  lat.  the  range  subdivides^  the  E.  part  being  called  the 
Eastern  Cordillen,  and  the  W.  fMrt  the  Western  Cordillera. 
Mt.  Sorata  and  Mt.  Illimain,  the  highest  mts.  in  the  New  World, 
are  in  the  E.  Cordillera.  Numerous  volcanoes  are  found  in  the 
range,  especially  near  the  Equator,  near  which  also  b  the 
tableland  of  Quito.  The  range  is  here  further  sobdivided,  and 
sometimes  goes  under  the  name  of  the  Mts.  of  New  Granada. 
The  Andes  contain  the  sources  of  the  Amazon  and  the  Orinoooi 
forming  together  the  largest  fresh-water  system  in  the  world. 

2.  Malta. — Maltese. 

India. — Hindoos,  although  not  strictly  aborigines,  are  re- 
garded as  such  by  English. 

Ceylon. — Singhalese. 

Hong  Kong. — Chinese. 

Cape  Colony. — Hottentots,  Bushmen,  Kaffirs,  and  Fingoes. 

Aatal, — Kaffirs. 

Western  Africa. — N^roes. 

Mauritius. — Coolies,  Negroes,  and  Malays. 

British  N,  America. — Red  Indians. 

Australia. — ^Australian  Negroes. 

New  Zealand. — Maories. 

The  Maories  belong  to  the  Malay  variety  of  the  hnoafl 
family,  and  are  strong,  well-built,  and  muscnlar,  resembling  ifi 
appearance  deeply-coloured  gipsies.  Till  New  Zealand  «as 
coloiuzed  by  the  English,  they  were  cannibal  savages,  eating 
their  prisoners  and  those  slain  in  battle.  Since  1843  they  have 
made  great  progress  in  civilization,  and  Itfie  and  property  are  as 
safe  with  them  as  in  England.  They  have  all  embraced  Chris 
tianity,  and  voluntarily  placed  themselves  antler  British  rule 
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Most  of  tHem  are  engaged  in  agricultural  porsuits,  residing 
principally  in  North  Island.  Their  numbers,  howeveri  are 
gradually  decreasing. 

3.  The  Pacific  Ocean  is  the  largest  expanse  of  water  on  the 
globe,  covering  an  area  estimated  at  50,000,000  sq.  miles.  Of 
3iis,  the  N,  Pacific  occupies  twenty  millions.  At  the  Equator 
it  is  12,000  miles  across,  and  on  all  the  other  sides  it  is  sur- 
rounded by  land,  with  the  exception  of  the  opening  into  the 
Arctic  Ocean  at  Behring's  Strait,  which  is  thirty-six  miles  across. 
On  the  £.  it  is  bounded  by  N.  America,  and  on  the  W.  by 
Asia.  Its  chief  branches  are  on  the  W.,  the  Sea  of  Kamts- 
cbatka,  the  Sea  of  Okhotsk,  Sea  of  Japan,  Yellow  Sea,  and 
Chinese  Sea  ;  and  on  the  American  side  there  are  the  Gulf  of 
California  and  the  Gulf  of  Panama.  On  the  £.  the  land  is 
high,  and  furnishes  no  large  river  to  the  ocean  ;  while  in  Asia 
the  mountains  are  a  considerable  distance  from  the  coast,  and 
the  Amoor,  Yang-tse-kiane,  Hoang-ho,  and  Meinam,  four  of 
the  largest  rivers  of  the  Old  World,  run  into  it.  A  marked 
feature  of  the  W.  Pacific  also  is  the  large  number  of  islands 
which  are  spread  over  its  surface.  The  principal  groups  lying 
nearest  to  Asia  are  the  Kurile  Islands,  Saghalicn,  Japan 
Islands,  Formosa,  Hainan,  Philippine  Islands,  Caroline  Islands. 
The  Alentian  Islands  and  Vancouver  Island  lie  near  America, 
and  the  Sandwich  Islands  are  midway  between  the  two 
continents. 

History. 


Section  L 

Death  of  Canute      

Signing  of  Magna  Charta 

Battle  of  Crecy        

Introduction  of  Printing     

Death  of  Henry  VII.  

Battle  of  Flodden 

Death  of  Mary,  Queen  of  Scots     

Signing  of  Solemn  League  and  Covenant... 

Battle  of  the  Boyne 

Peace  of  Ryswioc 

Peace  of  Amiens      

Abolition  of  Slave  Trade 


Section  II. 


A.D. 


If 

%% 
•» 


103s 
121C 

1348 

1471 
1509 

1513 

1587 

1638 
1690 
1697 
1802 

1833 


1.  Ethelred  the  Unready  married  Emma,  the  daughter  of 
Richard  I.,  and  sister  of  Richard  II.,  the  reigning  Duke  of 
Normandy.  Ethelred's  cruelty  caused  an  invasion  by  the  Danes, 
who  were  so  successful  as  to  cause  him  to  flee  to  Normandy. 
From  this  time  dates  the  influence  of  Normandy  in  England. 
After  the  death  of  Edmund  Ironsides,  Canute  tried  to  strengthen 
his  position,  and  to  ward  off  the  hostility  of  Richard  by  many- 
ing  Kthelred's  widow,  whose  children  were  now  being  brought 
up  in  Normandy.  One  of  these,  Edward  the  Confessor,  became 
King  of  England  on  the  death  of  Hardicanute,  1042,  and  he 
alienated  the  affections  of  his  Saxon  subjects  by  the  favour 
which  he  showed  to  the  Nomans  whom  he  had  brought  over 
with  him  when  he  ascended  the  throne.  Norman  warriors  were 
stationed  in  the  fortresses,  Norman  priests  were  appointed  to 
vacant  benefices,  the  court  was  surrounded  by  Norman  cour- 
tiers, and  a  Norman  chancellor  was  also  at  the  head  of  affairs. 
WilUam  of  Normandy  also  paid  a  visit  to  the  king,  making  him* 
self  known  to  many  of  the  nobles.  It  is  said,  too,  that  William 
had  obtained  from  Edward  a  promise  of  the  crown,  and  that 
Harold  also,  the  son  of  Godwin,  the  chief  of  the  Saxon  nobles, 
had  acquiesced  in  the  arrangement  by  which  the  throne  should 
be  given  to  William. 

2.  The  Scots,  the  inhabitants  of  Strathdyde,  are  said  to  have 
chosen  Edward  the  Elder  as  '  their  father,  lord,  and  protector.* 

In  the  reign  of  Edmund  I.,  Nortbumbria  was  lost  to  the 
Danes,  but  afterwards  recovered  and  given  to  Malcolm,  King  of 
Scotlaiid,  on  condition  that  he  should  become  his  vassal,  and 
aid  him  in  defending  the  country  against  all  invaders.  Scotland 
refused  to  acknowledge  this  relationship  when  Canute  became 
king,  and  consequently  he  advanced  with  an  army  to  subdue 
it,  succeeding  in  his  efforts. 

In  the  reign  of  William  Rufus,  Malcolm  made  two  unsuccess- 
ful atten^pts  to  free  himself,  but  after  the  first  he  was  compelled 
to  do  homage,  and  in  the  second  he  was  killed.  In  1174  Wil- 
liam, Kin^  of  Scotland,  was  made  prisoner,  and  only  released 
on  confessing  himself  a  vassal. 


It  will  thus  be  seen  that  on  several  occasions  from  the  time 
of  Edward  the  Elder  the  Scots  had  voluntarily,  or  by  compul- 
sion, acknowledged  the  King  of  England  as  their  feudsLl  superior. 
Edward  I.  made  use  of  this  when  he  refused  to  arbitrate  between 
Bruce  and  Baliol  till  his  claims  had  been  allowed. 

3.  In  the  reign  of  Henry  II.  Anjou,  Maine,  Touraine,  Nor- 
mandy, Poiton,  Saintonee,  Auvergne,  Perigord,  Limousin,  An- 
goumois,  and  Guienne  then  belonged  to  Engbmd. 

The  death  of  John's  nephew,  Arthur,  was  made  a  pretext  by 
the  King  of  France  for  the  invasion  of  John's  French  dominions, 
an  i  in  1204-5  Normandy,  Anjou,  Maine,  Touraine,  and  Poiton 
submitted  to  him.  At  the  truce  which  followed  shortly, 
Guienne  was  the  only  province  left  to  him  of  all  the  continental 

Fiossessions  left  him  by  his  fiither.  In  the  time  of  Henry 
II.  attempts  were  made  to  recover  these  possessions;  but 
ultimately  all  claim  to  these  provinces  was  waived  by 
Henry,  although  Limousin,  Perigord,  and  Querci  were  restored 
to  the  English.  Guienne  was  temporarily  lost  to  the  English  in 
1294,  l>ttt  soon  restored.  Calais  was  captured  in  1347,  and 
several  other  successes  increased  English  power  in  France ;  but 
at  the  close  of  Edward  III.'s  reign,  Calais,  Bayonne,  and  Bor- 
deaux were  the  only  English  possessions  on  the  Continent. 
Henry  V.'s  successes  in  France  seemed  to  place  the  Frendi 
crown  once  more  within  the  reach  of  the  English  king,  bat  on 
his  death,  principally  through  the  instrumentality  of  Joan  of 
Arc,  every  place  was  lost  except  Calais,  and  that  town  was 
eventually  lost  in  1558,  since  which  time  England  has  had  no 
possession  in  France. 

Sbction  III. 

I .  The  Tower  of  London  was  built  by  William  the  Conqueror; 
Henry  III.  fonified  himself  in  the  Tower,  1261 ;  Edward  V.  and 
his  brother  the  Duke  of  York  were  murdered  in  the  Tower, 
1483;  formerly  a  royal  residence,  then  used  as  a  State  prison; 
among  others  confined  there  were  the  Princess  Elizabeth,  Lady 
Jane  Grey,  Anne  Boleyn,  the  latter  being  beheaded  within  the 
walls.  Sir  Walter  Raleigh  wrote  his  '  History  of  the  World' 
during  his  thirteen  years'  c^finement  here. 

Holyrood  House, — A  ro^al  residence  till  the  union  of  the  two 
kingdoms,  and  still  sometimes  used  for  this  purpose.  DamW 
and  Mary,  Queen  of  Scots,  were  married  in  its  private  chapd, 
1565  ;  and  Rizzio,  the  Queen's  private  secretary,  was  murdered 
in  the  Queen's  antechamber,  1566.  Charles,  the  young  Pretender, 
1745,  took  up  his  residence  in  Holyrood. 

The  Murder  of  the  Prifices.— One  of  the  first  acts  of  Richard 
III.  after  his  coronation  was  to  rid  himself  of  the  possibility  of 
the  return  of  Edward  V.,  his  nephew,  to  the  throne.  The  Con- 
stable of  the  Tower,  Sir  Robert  Brackenbury,  was  commanded 
to  put  the  young  king  and  his  brother  to  death,  but  he  replied 
that  '  he  knew  not  how  to  dip  his  hands  in  blood.'  He  had,  in 
consequence  of  his  refusal,  to  deliver  up  the  keys  and  custody  of 
the  Tower  for  one  night  to  Sir  James  Tyrrel,  who  hired  Foster 
and  Deighton  to  smother  the  princes  during  their  sleep.  Tlie 
skeletons  of  two  bodies  were  found  undemeaih  the  stairs  during 
repairs,  and  these  are  supposed  to  have  been  the  remains  of  the 
two  princes. 

Tudor.    Mary, — The  Queen  married  Philip,  son  of  the  Emperor 
Charles,  and  afterwards  King  of  Spain,  in  1554. 
Elizabeth, — Offers  of  marriage  were  made  by  Philip,  but 
refused.    The  Spanish  Armada  was  one  of  the  conse- 
quences. 

Stuart,  fames  I,  endeavoured  to  secure  a  marriage  between  his 
eldest  son  Charles  and  the  Infanta  of  Spain.  Charles 
visited  Spain,  but  the  match  was  never  completed. 
Anne,^'l\i!t  War  of  the  Spanish  Succession  took  place 
in  Qaeen  Anne's  reign;  Gibraltar  was  taken  from 
Spain  by  Admiral  Rooke  and  Sir  Cloudesley  Shovel, 
and  the  Earl  of  Peterborough  won  several  battles  on 
land. 

3.  A^<iu«^^.— >Battle  fought  in  1645,  in  which  Charles  I.  was 
totally  defeated. 

Derby, — The  Pretender  advanced  as  far  as  this  town  in  1745. 

Plymouth, — Burned  by  the  French,  1403.  French  and 
Spanish  fleets  appeared  off  Plymouth,  1779. 

Worcester, — Total  defeat  of  Charles  II.  by  Cromwell,  August 
22nd,  165 1. 

Canterbury. — Primacy  conferred  on  it  in  597 ;  murder  of 
Becket,  11 70,  and  Henry  II.'s  subsequent  penance,  1174 ;  oppo- 
sition of  monks  to  Stephen  Langton's  appointment,  1207,  the 
interdict  afterwards  following  John's  action. 
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SHrlinj^. — ^Victory  of  Wallace  over  English,  1296 ;  conqnest 
of  Scotland  completed  by  Fdward  I.  on  taking  Stirling  in  1304; 
victory  of  Scots  oyer  English  at  Bannockbani,  near  Stirling, 
1314. 

Section  IV, 

1.  Lollards:  a  name  given  to  the  followers  of  John  WjcUfTe. 
Richard  H.,  and  following  reigns. 

Raundheads:  the  name  given  to  the  national  party  by  the 
Cavaliers  in  the  time  of  Charles  I.,  because  they  general.' y  wore 
their  hair  short. 

Regicides  :  the  name  given  to  those  who  had  been  concerned 
in  the  death  of  Charles  I.     Time  of  Charles  II. 

Pilgrim  Fathers :  the  Puritans  who  emigrated  to  America  to 
escape  from  the  persecution  of  LAud  were  so  called.  A.D.  1620, 
reign  of  Charles  I. 

The  Cabal:  the  ministry  of  Charles  IT.,  composed  of  Lord 
Clifford,  Earl  of  Arlington,  Duke  of  Buckingham,  Lord  Ashley, 
and  Duke  of  Lauderdale.  The  initial  letters  of  their  names 
make  the  word  Cabal. 

2.  Sir  Robert  Feel  was  the  son  of  a  large  cotton  n^anufacturer, 
and  was  born  at  Bury  in  1788.  He  was  educated  at  Harrow 
and  Oxford,  where  he  greatly  distinguished  himself.  In  1809 
he  was  elected  Member 'bf  Parliamen  for  Cashel  and  was  soon 
mnde  an  Under-Secretary  of  State.  In  1812  he  was  made 
Chief  Secretary  for  Ireland — an  office  which  he  resigned  In 
1S18.  In  1S22  he  became  Secretary  of  State  for  the  Home  De- 
T'arment.  In  1834  he  became  Prime  Minister,  but  held  office 
f -r  only  a  few  months.  He  returned  t^  office  in  1842,  and  re- 
niained  Premier  till  1846  His  career  is  chiefly  remarkable  f  r 
clie  change  of  opinions  «  hich  he  at  different  times  confessed,  on 


being  convinced  that  the  measures  he  had  opposed  were  for  tbe 
benefit  of  his  coantiy.  He  had  been  educated  as  a  strict  Tory, 
to  oppose  reform  of  the  currency.  Catholic  emancipatioD,  aod 
the  repeal  of  the  Com  Laws,  and  yet  he  belonged  to  ministries 
which  carried  out  the  whole  of  these  reforms.  He  wai  a  suc- 
cessful financier,  a  friend  to  science,  art,  and  literature,  distin- 
guished by  a  love  of  truth  and  justice,  and  ready  to  sacrifice 
personal  considerations  where  the  welfare  of  his  country  wa«  at 
stake.     His  death  was  caused  by  a  fall  from  his  horse  in  1850. 

3.  The  destruction  of  the  French  fleet  in  the  BaitU  of  the 
Nile  prevented  Buonaparte  from  carrying  out  his  threat  of  con- 
quering India.  It  caused  his  return  to  France,  where  by  skilfal 
management  he  overthrew  the  existing  government,  and  became 
First  Consul.  In  England  the  news  of  the  victory  roosed  the 
national  spirit,  while  throughout  Europe  hopes  were  eotertained 
that  the  power  of  France  would  be  completely  broken.  Mev 
alliances  were  formed  against  her,  the  Sultan  declared  war  against 
her,  and,  by  the  aid  of  Sir  Sidney  Smith,  the  French  were  driven 
completely  out  of  Syria. 

The  Battle  of  Quebec  destroyed  the  power  of  France  in  Canada, 
and  the  whole  of  British  America  was  lost  to  France  m  the  fol- 
lowing year,  the  Treaty  of  Paris  giving  Canada,  Nova  Scotia, 
and  Cape  Breton  to  England. 

Ships  were  then  sailing  vessels,  boilt  of  wood :  now  they  are 
steam  ves'^els,  built  of  iron  and  steeL  The  guns  of  that  period 
were  small,  and  muzsle-loading :  now  the '  are  large,  and  gene- 
rally breech-loading.  Then  torpedoes  were  unknown :  now  ihey 
are  a  recognized 
place  to  rifles. 


ins'rument  of  war;  and  muskets  have  given 
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CATALOGUES. 
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parts  in  One  Volume,  price  as.  6d.,  cloth. 


ESTABLISHED    1851. 

BIRKBECK  BANK.— Southampton  Buildings,  Chan- 
cery Lane. 

Current  Accounts  opened  according  to  the  usual  pnictioe  of  other 
Bankers,  and  Interest  allowed  00  the  mmimum  monthly  balances  when  noC 
drawn  below  £9^    No  commission  charged  for  keeping  Accounts. 
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Mansford'B  School  Arithmetio.    Price  4s.  6d. 

The  entire  subject  is  logically  arranged ;  and  the  explanations 
given  indicate  the  proper  methods  of  teaching  the  rules,  and  also 
present  a  convenient  summary  of  the  principal  points  to  be 
remembered  by  the  pupiL 

The  best  methods  of  working  are  fully  explained  and  illustrated, 
and  the  rules  are  printed  at  length  and  in  different  types.  Most 
of  the  examples  are  taken  from  the  Papers  set  by  the  Education 
Department  during  the  past  twenty  years. 

The  SckoolmuuUr  fay»— '  We  can  strongly  reoommend  it  to  the  atteataoo 
of  our  readers.' 

The  School  Board  CkromkU  says—'  The  commercial  part  is  as  good  from 
the  practical  pomt  of  view  as  the  theoretical  is  from  the  scientific  standpoint. 
It  is  a  capital  Arithmetic ;  novel,  without  being  lar-fetched  or  over-ingenious.* 


Just  issued,  contaming  Christmas  Papers,  1879. 

Mansford's  Mental  Arithmetio  for  Sohoola  and 
Training  Colleges.    Price  is.  6d. 

The  rules  and  examples  are  systematically  arranged  and 
graduated.  Each  page  contains  a  single  rule,  with  its  proper 
illustrations  and  accompanying  examples. 

The  miscellaneous  examples  contain  a  complete  set  of  the 
Certificate  Examination  Papers  in  Mental  Arithmetic,  both  for 
Male  and  Female  Candidates,  from  the  beginning.  The  answers 
at  the  Old  may  be  relied  upon. 


Mansford*6  School  Euolid.     Books  L  and  II.   Price  IS. 

In  this  little  Manual  the  propositions  are  so  arranged  as  to 

bring  out  the  relation  of  the  several   parts.     Ezercisei  and 

explanatoiy  noles  are  appended  to  ea^h  proposition,  and  the 

.. ^^  htcn  specially  engraved  to  show  the  distiDctioa 


between  the  constructive  parts  and  the  data.  A  series  of  one 
hundred  miscellaneous  exercises,  classified  ttccortUng  to  thipt^ 
siUoHS  OH  whtch  they  depend,  is  given  at  the  end. 

Nem  ready,  price  2s.  6d. 

Mansford's  Solution  of  (Geometrical  EzerdseB 

Explained  and  Illustrated.  With  a  Complktk  Kit  to 
THE  School  Euclid,  and  100  Addlitioiial  FTr""r^^ 
This  Key  has  been  prepared  specially  for  Teadien  who  oe 
the  School  Euclid.  It  contains  the  Sdlnttoii  of  all  the  Enoiplcs 
hi  the  Text  Book,  and  also  of  100  Additional  K*««"pl'^  «w 
are  so  arranged  that  a  Teacher  can  sdect  a  anitaUe  ezoctse  fcr 
any  proposition. 

Mansford's  School  Algebra.    Price  is.   New  Edlte 

Is  specially  adapted  for  Pupil-Teachers,  and  contains  >iS^  ^ 
plafuUioHsofthe  points  likely  to  prove  difficult  to  bes^nners.  Tboe 
are  numerous  original  examples,  especially  in  problems,  which  aie 
carefully  classified  and  graduated.  The  relatiom  eftktsidmdt* 
Arithmetic  is  kept  constemtly  in  view  and  ilieutrated  tkrei^kM* 

Adopted  by  the  London  SchoolJBotte^    Nem  Editieeu 

Meuisford's  Al^rebra  for  Elementary  Schodfl. 

Price  6d. 


%*  The  New  Editions  of  Mr.  Mansford's  Algebras  contain  Additional  Chapters,  with  numerous  Ezamplei  oa 
FACTORS.    These  Algebras  will  be  found  thoroughly  adapted  to  the  most  modem 
requirements  both  of  Elementary  and  Middle-class  Schools. 
(^  Specimens  sent  post  free  on  receipt  of  published  pric€  in  statf^. 

JOSEPH  HUGHES,  Educational  MMer,  Pil^  Street,  Lndgate  ffill,  E.C. 
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JO  PUBU8HERS,  AUTHORS,  ETC. 


Messrs.  AUSTING  &  SONS, 

BOOKBINDERS 

JOHNSON'S  COURT,  FLEET  STREET, 

LONDON,  E.O., 

TXrOULD  lespectfoUy  intimate  that  they  Estimate  or 
Contract  for  every  description  of  WHOLESALE 
Cloth  Bikdino  (Both  Plain  and  Fancy),  and  that  tbey 
an  prepared  to  execute  Large  or  Small  Orders  without 
delayi  at  the  Lmreat  Trade  Prices.  - 

Having  been  eitablished  neady  half  a  ceatny,  Oey 
caa  gire  TCty  tatiafactory  references  if  reqnired. 


A  Large  Atsortraent  of  Ornamental  Dealgna 
in  Stock  for  Covera. 


«.  f.  f tara's  Stl^ool  Bents, 

2,  EOBTON  BOAD,  BBU)FOSD. 

Thii  Seri«i  ii  now  optatd  (a  Leodoa  and  PnvtDcU  pUmun  vim 

Hnsn.  GEO.  GILL  ft  SONS. 
ft)     P.  Bmmdmle't  ArlOmiattoal  BramlnatlQn  Teat  Booka. 

StamUidi  II.  ta  VII.,  id.  ew:h. 
(i)      B.  H.  Feun'i  'Viry'  OopTbOOks.    ObJcmi  4to.  'S  >fo*-.  K  u 

())      E.  H.  Peua'i'si'ud  A'DrswbwBookS,  wlthOapieB,bii 

{4>      E.  H.  Pom'i  'Vsy'  DrKwlnc  Books  (InitrDiiiiE  copiaX    > 

(5)     E.  H.  Pwca'i  '  BeKlotmd '  Heedlewcrk  Labels,  51.  par 

Room,  3d.i  Clau,  «!,; 
m  Bohsdules.    1<I. 


E.H.P»itt'i'ViiT'Tlm«T«blea.    Mii 

P.T.i,  .d. 
E.  H.  Poict'i  aovenimaiit  Bzamlnat 


quilad  br  quIiCT- 
(k>)    E.H.PcunV  No.  & 'V«j' Blank  Drawlnc  Book,  id.— the 

batAi  thspncfr 
<ii)    E.  H.  Paica'i  No.  7  BulM  a«ometry  Dnwlng  Book,  ad. 

(ti)   E,  H.  Peucc'i  'Vdt'  Uopybook  Protector  mad  Blottaro, 

<id    E.  II.Pnna'iOoTen)meiitaohMtillBNo.TlokMa(cTdatttd 

■Dd  tiptd),  ISO  for  b. 
(14)    E  H.  PwcE'i4ioBoUfrbTeet  Examloatloii  PuMTBiinlcd, 

liHnUd.    Standirdi  11.,  III.,  etc,  loo  Sd. 
<is)    E.  H.  Paica'iCkrtTldBS  Teat  Papers,  140  f«  F.H,,  or  ikiI« 

M.    Qu;.irtv<rXj^:(')";M.kjd, 

■-  —  "-'c  P.S.  DrawlD«  Oords. 


(16)    E.  H.  Pcun' 
07)    E.H.P.1 
(iS)    E.  H.  Fcua' 


OpacliMi,!! 


S>E  I.  Qoometry  (ihick  piper)  Teet  Papers,  so, 
■•  -  looi  If.  Bd.:  >oo,  u.  prft. 

I.    n . ^„| im .^ . 


yty  7d.;  ino,  !■■;  x»^*«,  6d. 
19)    E.  H.  Peun'i  Set  II.  FraebAnd  Teet  Papere.    jo,  7d.;  no, 

(k)    E.  H.  Parce'i  m'Gruie  Modal  Teat  Papnra.    iso,  ii.  sett. 
(91)    E  H.  Pwa'i  'Siadlord'  Test  Oarde (Anihmeiic),  ILioVI., 

,1    E.  H.  p™™-!' Triple'  Teet  Oarda  (F.H.)  mi  (Suodudi  IL 

ud  III  ,  Arilhmelk),  48  a  id.  nelL 
■    — iHiBiin'i'Ooae'  Tern  OardB  in  Ariihm-'-     "--'     '   " 


f>3)  

^14)    WollDuui't  ArlUuneUoB.    31  pp.,  <nt)wui  covn,  3,aeo  ammpla^ 

'  "  VII.,T^euh:  ^ 

(lO    WoIlnWB'i  Arlitametlce  (ja  pp.,  tnd  ■  eonr  pM^    Cloth,  I.  te 

VII,,  id.  eu&I 
(37)    Wollmin'i  Arl'.hmMlcml    'Deniler  Keeaort.'     Own  tn, 

^  Looioi:  GfiOMIwrinlckLaoo  -^ 


Small  Crvam  Svo,  fria  3J1  6J. 
THE 

HISTORICAL  SCHOOL 
GEOGRAPHY. 


CHARLES  MORRISON,  H.A..  PIlD.* 

laie  Principal  o/Artu^d  College,  Hadeney. 
Author  of  the  '  Ordei  of  Creadon,*  etc 


London  :  SIMPKIN,  MARSHALL,  &  Ca 


HOWARD'S  MIRACULOUS  FORMULA  Kill  retaiiu  iti 
title  of  NEVER  FAILING,  »ndc«n  be  used  wilh  con- 
fidence (■fterevei7thiiigeluhubiled)uaPn>dDcer  of  Whisker*, 
Monstacbioa,  Evebrows,  and  Carer  of  Scanty  Paningti,  Hair 
FallinK  OfT,  aod  Baldnen.  Perfectly  haimless.  Javaliuble  to 
Ladie*  and  Cbildren  for  itrengthenlng,  promoting  tbe  Eiowth, 
and  reitoring  giey  and  faded  luiir  to  iti  naEoral  colonr. 


Frit  from  ebserTXitiim,  and  post  paid,  ij  stamps, 
iJon.  Name  and  Address  : — 

DANIEL    HOWARD, 
331  HIGH  HOLBORN,  GRAY'S  INN,  LONDON,  W.C 


H' 


PHY,  on  ui  imprpred   p 


^nible  inlbrmuion  on  virioni  n^ecii.    New  Ediiion,  ti.  ML 
HOPKINSS  EXERCISES   IN  COMPOSITION.    New 

Edibm.  >•■  «d.    A  KEV  TO  THE  ABOVE,  ti  «d. 
HOPitlNS'S  PUPILS  MANUAL  OF  EXERCISES  IN 

MENTAL  ARITHMETIC,  cooainim  IS.00D  Qmtinu,  with 

du  Kalei  lor  Iheir  Celcotnticni,  a. 
HOPKINSS  TEACHERS'  MANUAL  OF  EXERCISES 

IN  MENTAL  ARITHMETIC  fcnniiii  a  Key  u  the  ibon. 


|taqUD,U«riaiDftC<>.,L 


sua!: 
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OH  MY  POOR  CORN  I       WE  ORY  OF  THOUSAm. 

The  Wdr,  Hinlifitld,  Km  CMppailiuii,  A^  ijih,  iDi, 

Kldiidl7iBidiiiauKABy»c''li>BiCgniSalTC.:  I  luHBickiKd  ii.  jd.    I  hin  had  tst  gsinlul  Conn  fbrmiiat  numbs  o(  ran,  ud  br 
fv  hnw  fanod  fnst  nUcfl,  uid  Ssfj*  bycaitinDBig  to  uh  it  4v&  Hioo  irlifld  Aej  maybe  qohccnivd.    I  wiD  RctemDeadTgwGiintoDi' 


Kn.  Bum.' 


II),  BtmforA  StiMl,  JcTKT,  April  sli.  iMi. 
"  MoVf.  VoDd  A  Cd^ — GentloDaii— PUw  mod  me  two  bovn  of  tout  Cdtd  Cure.     Hkvt  oeulT  cured  Biv  nni  vilh 
mlBiuotbin  UtttrEM6nar>~--V0DntnIy,  W.  H.  Buowh.- 

IS,  ladtnlull  Sont,  E.C,  June  md,  lUi. 
"  Sin,— Kiodly  •end  me  i  box  of  ToarCoin  Sdve.     I  iDcloHnuups  (oruine.    I  lUTe  already  had  ok  bu  bi  m^ 
ind  cu  lotily  to  tu  EoodiKB.— Venn  mly,  H.  G.  Mqkbu." 

City  Tcinpaun  Hotel,  Leadil,  V«9l 
"Hi.  Baod^Sk,— WiU  jan  kmdiy  KDd  ne  mnotbei  box  oT  yoor  Coni  Salve ;  1  ihaD  tir  anotiitr  am.  as  jmr  lu  ba 
[ntlj  nlieved  mir  iHt.— Youn  Indr.  Josvh  Babku." 

BOND'S  MARVELLOUS  CORN  CURE 


Gives  immediate  relief  from  pain,  and  in  a  few  days  entirely  removes  Bunions,  Corns, 
Wilts,  Chilblains,  Swellings,  Buins,  Blisteis,  etc.     See  Press  Opinions.     Use  no  other. 

Plaisttrs  exttrefy  a^tnakd, 
rhe  Genuine  in  Pink  Wrappers,  and  bear  the  Government  Stamp.  Sold  by  all  Chemisti 
i&  1  jd.  and  as.  gd.  per  box,  or  sent  post  free,  is.  3d.  and  as.  i  id,  by  the  Proprielot, 
331,    ^IC^H    ^OXjBOK/ISr,     rCOlSTDOlS",   "W-.O. 

B  O  L  3D 

UND   WRITING. 

COX'S  COX'S 

Copy  Books  Copy  Books 


Children's  Teacher's 

Favourites.  Time. 

NOW  READY,  IN  15  PARTS,  PRICE  2d!  EACH. 

0g-  A  craM  (asfoncd)  of  these  popnler  Copy  Books  will  be  sent  CARRIAQB  PAID  to  >iiy  eildrese  in  Eostud. 
Beotlaod,  or  Welee,  upoa  receipt  of  P.O.O.  for  iSs. 


London:  JOSEPH  HUGHES,  PUgrim  Street,  Ludgate  Hill,  E.C. 
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W.    &    R.    CHAMBERS'S    NEW    BOOKS. 

GEOGRAPHICAL    READERS.     By  Professor  Mkiklejohn,  SL  Andrews. 

OEOGRAPHIOAL  READER,   BOOK  I*      How  people  Uve  on  the  Earth,  and  a  Journey  Round  the 

World,  with  Test  Qnestions.    Containing  40  Reading  Lessons,  5 jWoodcntt  and  Diagxaxns «.^.^|to0Bs,  cloth Price  8d. 

GSOORAPHIOAL  READER,   BOOS  II.      The  World-Its  general  features,  with  Test  Questions  and 

Revised  Lessons.    Contaming  40  ReadiogLcssoiu»  54  Woodcuts  and  Diagrams  138  pages,  cloth. .  ..Fripe  iqd 

OEOQRAPHICAL  BJSAD&R,  BOOK  III.      England  and  Wales,  with  Test  Questions.    Containing  40 

Reading  Lessons,  with  Haps,  Woodcuts  and  DJagrams 128  pages,  cloth. . .  .Price  lod 


BL&BLBOBOUOH  ABITHHBTIGAIj  TEST  OABDS. 

FOR  STANDARDS  //.  TO  y/. 

By  T.  B.  SllbkiTi  Head  Master,  St.  Peter's  Boys'  School,  Marlhorongh. 

In  Five  Packets,  Price  la  each,  In  Cloth  Oasa 

EackPatktt  ccniattu  Thirty-six  Cards,  with  Six  EjisrcisespntfwjfCani, 

and  h»o  copies  qf  Card  0/ Answers, 


BTANDABD  ABITHMBTIQAXf  BZBBCIEIB& 

Standards  LII.  IIL  ea.,prioe  ad.  3d. 

■  —  Answers 4d. 

Standard  IV ad.  3d. 

Aaiwers 4d. 


CL 

Standard  V prioe  3d.  4d. 

——Answew ......  3d. 

Standard  VI 4d.  sd. 

■  ■     '  ■■         Answers 3d« 


8TANDABD  QBAMMABS*    By  PtaC  MBiXLBjoim,  St.  Andrews. 

ENGUSH  GRAMBCAR,  Book  I.,  for  Standard  II. 

With  xoo Exercises.  3a pages.. Price  ad. 
ENGLISH  GRAMMAR,  Book  II.,  for  Standard  IIL 

With  zoo  Exevdaes.  48  pages..Prica  ad* 
ENGLISH  GRAMMAR,  Book  III.,  tor  StandardrV. 

With  90  Exercises.  48  pages.. Price  3d. 


DOME8TIO  ECONOMY,  pok  thx  nbw  cods  (r88x>. 

Stnud*    CMA, 

Part    L  for  First  Stave— Qochiiur:  Food ad.    3d. 

„     11.  for  Second  Stage— The  towelling :  Pood   ad.    3d. 

Ill   for  Third  Stage— Rules  for  Health :  Income :  Pood    3d.    4d. 
Complete,  in  one  volume,  cloth,  price  rod. 


tt 


DOMESTIC  ECONOMY  TEST  CABD8. 

In  Three  Packets,  Price  1&  each,  In  Cloth  Case. 

Tkirty  Cards  in  sack  PackH^  and  each  Cardeeniains  Six  Questions. 


STANDABD  PHYSICAL  GEOOBAPHY. 

With  Examination  Questions,  and  Maps  of  the  Physical  Features 
of  England  and  Scotland.  New  and  Enlarged  Edition.  64 
Pages Price,  sewed^  3d. ;  cloth,  4d. 

STANDABD  ANIMAL  PHYSIOLOGY. 

Part    I.  For  First  Year  .  .price  ad.    |    Part  III    For  Third  Ycar..price  yL 
„    n.  for  Second  Year.    „    3d.    |   In  One  Vohuna,  cloth    .. 


n 


rs. 


ENGLISH  CLASSICS. 

Wordsworth's  Ode  to  Duty,  Ode  on  Immortality,  and  Poems  on 

Liberty,  Part  I.^with  Notes Prioe  ad. 

Byron's  Siege  of  Connth.  with  Notes ,,     ad. 

Cowper's  Task,  Book  IV.,  with  Notes   ,     ad. 

Blacaubty's  Essay  6q  Moore's  Life  of  Byron ,     4d. 


CHAMBEBS'S  ENGLISH  BBAOERS. 
Edited  by  Professor  Mbiklsjoun,  St  Andrews. 

ENGLtSH  PMMKR  I ^"^.'!'':.,!!T* 

ENGLISH  PRIMER  II ^8 64 

"^"^ .  96 

.xa8 

.'als 

.384 
.4«6 


ENGLISH 
ENGLISH 
ENGLISH 
ENGLISH 
ENGLISH 
ENGLISH 


READER 
READER 
READER 

READER 
READER 
READER 


I. 
IL  . 
IIL 
IV. 
V.  . 
VI. 


•37. 
•37- 
.40. 

.48. 
•S4- 


K.CiKrl^lZ3I\    tS^E^AUrstS,    VI , 63 

ILLUSTRATED  READING-SHEETS,  bong  reprinu  in 
large  type  of  pages  in  Chamben's  English  Primer. 

In  14  Sheets,  size  30  by  n  indies etich 

Or,  on  J  Boards ,, 

HOME  LESSON  BOOKS,  for  English  Reader,  Book  I 

for  English  Reader,  Book  II 


Price. 
ad. 

6d. 

8d. 

r«. 
IS.  6d. 
as.  od. 
as.  6d. 


3<1. 
IS.  6d. 

....Hi. 

....Id. 


W.  AND  R.  CHAMBERS,  LONDON  AND  EDINBURGH. 


APPROVED  EDUCATIONAL  WORKS. 


0".     O- 

Principal  of  the  jyainiftg^  College^  Borough  Roady  London^  and 
Mr.  Curtis  will  supply  Principals  of  Schools  with 
A  Short  Manual  of  English  History,  with  Genea- 

logical  Tables.     8th  Thousand.     Price  6d7 
'  One  of  the  best  summaries  of  English  Hbtory  which  has  yec  been 
pablished.' — Educational  Times. 

A  School  and  Colleere  History  of  England, 

containing  copious  supplementary  Chapters  on   ReligioD, 

Constitutional  History,  Literature,  Commerce,  etc.    23rd 

Thousand.     Price  Js.  6d. 
*  Excellent.'— iV/M^MW.     '^A  very  capital  school  history.'— ^^o^^. 
'  A  most  admirable  general  oanatire  is  given  of  political  events.'— Cirf/ 
Set  vice  due  tie. 

Chronoloffioal  and  Genealoffioal  Tablesi  illustra- 
tive of  English  History,    iith  Edition.     Prioe  2s. 
'  The  most  sensible  and  nseral  historical  tablet  we  are  acgnsinted  with.' 
— Museum. 

Outlinee    of  Enfflieh  History,    suth    Thousand. 

Price  6d. 
'  As  an  introduction  to  Englbh  history,  we  know  of  none  equal  to  it.'— 
Quarterly  Journal  ^Education. 

Outlines   of   Scriptore  History.   38th  Thousand. 

Price  6d. 
'Concise,  comprehensive,  and  well    arranged.'— CAwfrA    attd   School 
Gaxette. 

An  •Blpglimb  Qrammar  for  SohoOls,  with  numerous 

Exercises*    Examples   of  Parsing,    Analysis,    etc.      13th 

Thousand.    Price  is. 
'  The  definitions  are  plain  and  exact,  the  illustrative  passages  are  mainly 
derived  from  our  standard  authorities,  and  the  explanatory  notes  are  most 
dear  and  iot^d^Ai^'-^choolnuuter, 

Outlines  of  Encrlish  Grammar,  with  Cophms  Exer- 
cises.    194th  'I  hottsand.    Price  6d. 
'  Remarkably  clear  in  iu  definitions,  copious  in  its  facts,  and  rich  in  the 
examples  it  gives  for  exercise.'— FfVMuni. 


omofthi  Exctminirs  in  History  in  ike  CeUtgt  c/  Prec^ors. 

Specimen  Copies,  at  half  the  price,  in  stamps. 

A  First  Book  of  Grammar  and  Analysis,  with 

Copious  Exercises  and  Questions  for  Examination.     42nd 
Thousand.     Price  3d. 

'A  handy  and  thoroughly  well  got-tip  little  manual. * — Schelnsttc 
Register, 

A  Manual  of  Granmiatioal  Analysis,  with  Copious 

Exercises  for  Analysis  and  Composition.     59' h  Thousnnd. 
Price  6d- 
'  A  very  clear  and  excellent  uianoaL'— S<cA««f  Beard  Chronicle, 

A  Manual  of  Etymology,    ijih.  Thousand.   Price  6d. 

*  Ably  executed ;  the  notes  are  especially  valuable.' — Educational 
Review, 

Outlines  of  Geography.     149th  Thousand.    Price  6d. 
'  A  most  excellent  little  manual.' — Court  Circular. 

A  First  Book  of  Gteofifraphy,  with  Questions  for  Ex- 
amination,    nth  Thousand.     Price  3d. 
'  Comprehensive  and  reliable.    The  infonnation  is  corrected  to  the  present 
time. ' — Educational  Register, 

The  Geography  of  Great  Britain  and  Ireland. 

15th  Thousand.     Price  6d. 
'  An  excellent  little  treatise,  which  we  can  cordially  recommend ;  it  is 
full,  accurate,  and  concise.' — Educational  Reporter. 

The  Poetioal  Reader.    Il6th  Thousand.    Price  IS. 

'  Just  such  a  selection  of  spirited,  genuine,  and  accredited  ballads  and 
pieces  as  we  should  wish  our  children  to  have  at  their  tongues'  end.' — 
Patriet, 

The  New  Poetical  Reader.  24th  Thousand.  Price  is. 

'  We  congratulate  Mr.  Curtis  on  having  made  so  good  a  selection.  It  is 
sure  to  be  a  favourite  wherever  introduced.'— AaiibMMttf  Scheolmmater. 

The  Complete  Poetioal  Reader.    Being  the  Poedcal 

Reader  and    the  New  Poetical   Reader  in  One  Volume. 
Bxtm  cloth,  gilt  lettered.    Price  2s. 


Ibftdon ;  SIMPKIN,  MARSHALL,  &  Ca,  and  all  Books^ers  in  Town  and  Country. 


ccccxviii 


THE  PRACTICAL  TEACHER  ADVERTISER.        [October,  1881. 


GEORGE  PHILIP  ft  SON'S  EDUCATIONAL  PUBUGiTIOE 


ADOPTED  BY  THE  LONDON  SCHOOL  BOARD. 

PHILIPS'   SERIES 

OF 

LARGE  SOHOOL-ROOM  MAPS. 

NEW  EDITIONS,  REDUCED  IN  PRICL 

With  the  Physical  Features  boldly  and  distinctly  delineated,  and  the  Pblitical 
boondanes  caiefolly  ooloured.  Siae— s  foet  8inches  by  4  feet  6  hichea. 
Mounted  on  rollen  and  ▼arniafaBd. 

LIST  OF  THE  MAPS. 

Price  14s.  each. 


THE  WORLD,   IN    HEMI- 
SPHERES 
EUROPE 

ASIA 

AFRICA 

NORTH  AMERICA 

SOUTH  AMERICA 

AUSTRALIA     AND      NEW 


ENGLAND  AND  WALES 

SCOTLAND 

IRELAND 

PALESTINE 

INDIA 

NEW  ZEALAND 

OCEANIA 


ZEALAND 

Price  xSi.  eadu 

THE  WORLD,  ON  MERCA- 1  THE  BRITISH  ISLANDS 
TOR'S  PROJECTION       I 

Sopplementary  Maps  to  the  Series. 

S^HSQiwWALL^MAP  OF  THE  WORLD,  ON  QALL'S 
CYLTHDRICAL  PROJECTION.  By  John  Bi5tholoioew,TR.G.S. 
Siee    6  feet  6  inches  by  4  feet  7  inches.    rnot£ts^ 

PHILIPS'  INDUSTRIAL  MAP  OF  ENGLAND  A  WALES. 

wkh  nut  of  SCOTLAND.    ^  William  Hughes,  F.R.G.S.    Size- 
6  feet  by  4  fe«t  9  hiches.    Price  £\  5s. 


Standard  School  Atlases. 


CxmAWtML  Bdirions.    The  whole  of  thejpfaUes  hare  beca  care- 
to  date,  and  Uw  Atlases  are  ooofidentfy  offieitd  as  the  But 


hatrboBod, 
[x(a.6d. 


H 
fidly 

AMD 

PHILIPS'  COMPREHENSIVE  ATLAS 

Of  Andent  and  Modem  Geography,  containing  60  Maps(Forty>t«o  Moden 
and  Kightfim  AndentX  carelbUv  printed  m  coloun,  with  Indo.  Stm 
EJiiiffM,  nvuid  tmd  mimrgita.    Imperial  8vo, 

PHILIPS' STUDENTS  ATj 

Coatalning  48  Maps  (Fcv^-three  Mxlr.ni  and  Tvn 
orinted  m  coloors,  with  Index.    AVa;  «df///V.«.  rn 
la^erial  8vo,  strongly  boond  in  cloth 

PHILIPS'  SELECT  AT^S, 

CV***^"^  36  coloured  Maps  of  the  Principal  Countrip  of  the  Wotli  With 
a  oopMOS  oonsultin|[  Index.  N§w  uUHotu  rAiud  mad  fakffiL 
Impoial  8iro,  bound  u  doth        ..      ..  sl 

PHILIPS'  INTRODUCTORY  ATU8, 

f>H»t*mtngr  ^  coloured  Maps,  with  Index.  New  editwm,  nvitedmidtamiti. 
Impenal  8vo,  bound  in  doth         3fc6d 

PHILIPS'  SCHOOL  ATLAS  OF  PHYSICAL 

GEOGRAPHY, 

Coaqprislng_a  series  of  Maps  and  Dtagrams.  illnst/-.-.  .^  tbe Nsnral Fer 
tOMCIimates,  Various  Productions,  and  Chief  N  a;;nl  Pbeooaettcf 
the  Globe.  Ntw  tmdrtvUed  edUUH^  Imperial  E\v,  oU^oglyboiudQ 
doth S^ 


PHILIPS'    SCHOOL  ATLAS   OF  wl^S- 
8ICAL   GEOGRAPHY: 

A  series  of  Eighteen  Maps,  printed  in  ookmrs.  with  a  carefuIlT  ooopSed 
Consulting  Index,  in  which  is  giren  the  modem  as  well  as  the  smms 
names  of  places.  New  and  cheaper  ediHen,  Medium  410,  booad  a 
cloth         V'^ 


London:   GEORGE    PHILIP   &   SON,    32,    Fleet   Street,    E.C 

LivBXPOOL :  Caxton  Buildings,  and  49  &  51,  South  Castlb  Strbxt. 


ADAIR'S 

EXCELSIOR  COPY-BOOKS. 


Acknowledged  to  be  the  most  beautiful  style  of  Writing 
of  any  Copy-books  in  the  Market. 


Fcap.  4to,  x6  pp. 
94  pp. 


ff 


xd.  each, 
ad 


»t 


The  Series  consists  of  nine  numbers,  cavefullygiadoated 
principle  to  fiualiute  the  easy  progress  of  the  Pnptls. 


on  the  most  skilful 


1.  Introductory    -    Letters  —  Easy 

Words,  without  Long   Letters. 
Double  Line. 

2.  Easy  Words,  with  Long  Letters. 

Double  Line. 

3.  Easy  Words  snd   Long  Letters. 

Double  Line. 

4.  Cspitsit— Words  with  Capitals^ 

Figures.  Double  Line. 


I 

9- 
A 

B 


Short  Sentences,  With  Capitals. 

Double  Line. 
Small  Hand — Sentences.  Double 

Line. 
Small  Hand— Sentenees. 
General  Finishing  Hand. 
Commercial  Finishing  Hsnd. 
Invoice  and  Account  Forms. 
Letters  and  Commercial  Forms. 


Books  A  and  B  are  in  course  of  preparation,  and  will  be  ready  shortly. 

The  Writing  is  natural,  elegant,  and  free — the  £u:-similes  of  the  writing 
of  a  Teacher  who  has  made  the  teaching  of  writing  a  special  study  for 
upwards  of  thirty-six  years,  and  is  acknowledged  by  H.M.I,  as  one  ot  the 
most  successful  writing  masters  of  the  day. 

'  The  writer  and  engraver  put  their  whole  trust  in  the  graceful,  attiactive, 
clear,  and  easy  style  ofcaligraphy.  It  is  certainly  an  exceedingly  desirable 
style  for  school  children  to  acquire,  and  it  has  the  merit  of  being  really 
adapted  to  pen-and-ink  work,  and  not  merely  a  good  piece  of  engravins  to 
look  at'— T-Ar  School BoardCkrotwU,  London, 

'  This  seria  of  copy-books  extends  from  Letters  to  "  Cmnmercial  Finishing 
Hand."  It  is  skilfully  graduated,  and  presents  the  vei^  best  models  ^ 
writing.      The  combinatsoos  of  letters  fpvcn  for  imitation  in  the  earlier 


can  highly  recommend  the 
Edwemtiomal  Newi. 


acquire  a  very  good  style  of  writing, 
to  teachers  in  search  otcapy-hoc^aT—'TAe 


London :  GEORGE  GILL  ft  SONS,  33,  Warwick  Lane,  Paternoster  Row. 

Manchester:  THE  MANCHESTER  AND  DISTRICT  SCHOLASTIC 
TRADING  COMPANY,  43,  Dcansgate. 

Lb«ipoQl:THS  NORTH-WESTERN  EDUCATIONAL   TRADING 

CO.,  Limited,  44a,  Renshaw  Street. 

HUGH  ADAIR,  Publisher. 


W.  SWAN  SONNENSCHEIN  &  Co. 


Cheap  Edition,  in  Four  Parts,  of  thb 
Royal   Relief  Atlas  of  all  Parts  of  the  Eardi 

Thirty-one  Maps,  accurately  embossedy  eadi  Map  goinic-i 
and  framed  in  a  new  style. 

Just  published  in   four  Parts,  for   the  use  of  Element^ 
Schools,  etc.,  or  complete  in  one  nandsome  volame,  21s. 

'  Every  teacher  of  geography  should   purchase   the  atlas.'— /wnw*'  i 
Education, 
'  It  comes  as  a  revelation.' — Teacher, 

*  No  recommendation  is  required  for  the  Royal  Relief  Atlas.*— i>«»^  AV»- 
'  Unique  in  its  kind.' — Scotsman. 

Full  Prospectuses  on  application,  or  of  all  booksdkis. 


FOURTH  EDITION. 

Sonnenschein's  Number  Pictures.    ArithmctK 

for  the  Nursery,  Infant  School  and  Kinderrarten.  Foartrm 
large  folio  Coloared  Sheets,  repzcsentiDg  Familiar  Objc.i.s 
illustrating  the  Numbers  I — IGl.  qtl  rollers,  7s.  6a.;  &•' 
boards,  varnished,  168.    DescriptiTe  pamphlet,  fire,  6d. 

Sonnenschein's   Linear   Blackboard   Maps. 

Outline  Wall  Maps^  with  Blackboard  Surface,  on  ^^^7 
prepared  fabric,  takmg  chalk. 

x6s. 

ata. 
Shortly. 
Shortly. 

^^  Adopted  by  the  London  and  many  other  School  Boaidi. 

*  Meet  a  praaical  need  in  a  practical  way No  school  shoeld  b:  *^^ 

ont  them.* — Teacher, 


England  and  Wales,  4  ft.  9, in.,  by  4  ft.  ^  x6 
Europe  s  ft*"  iQ*«^by  4R.6  in. 

Two  Hemisphc 
Afirica 


I. 


JUST  PUBLISHED. 

Prantl-Vines.    Elementary  Text-Book  of  Bouny. 

Second  Edition,  Greatly  Revised,  275  Cats,  9s. 


W.  SWAN  SONNENSCHEIN  &  CO.,  PAl 

NOSTER  SQUARE. 
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THE  PRACTICAL  TEACHER  ADVERTISER. 


lesleyan  Methodist  Simday-ScM  Union, 

2,  LUDGATE  CIRCUS  BUILDINGS,  LONDON,  E.C. 

Depdt  Business  Hours— ^  a.fn.  to  jpM.;  Saturdays,  2  p.m.  Reading  Roam  and  Reference  Library 

open  from  10  am.  to  10  pM. 


TBB IHTHOBIST  SXrVDAT-SOHOOL  HYXIT 

BOOK%8o  Hymns.    Ffw  Indent.    Dak.  SdioUn',  ud  Combintd 
Editioop^TweDty'Mven  Hww^li^gt^     From  40.  to  131. 

DV£8L«r^AN  1CBTHODI8T   SUVDAY- 

SCHOO V  MAGAZINE,  48  pp.    Moothly,  ad. 

OUR  BOTS  AND  QIKLB*  Monthly,  fl.    Scholars' 

Tablbts,  for  every  Sandsy.    Lbt  or  Lbssons,  Amiod ;  S.S.  Racis- 
TSBS  AMD  RsceiiDS,  ft  ooiijjJete  Set,  and  all  other  S.S.  Rbquuitss. 

SOBIPTTJBE    BEADING     BOOKS    AND 

SHEETS.  — Lift  of  Jcmis,  ad.  to  nt. ;  Words  of  Jems,  ad. ;  Bible  Nar- 
latives,  ad. 

Fall  lisU  and  Catalognes,  inclnding  the  Ptthliartfciiaof  tin  Coofereooa  Oflioe,  nay  be  had  on  appUcalioa  to  Mr.  William  BInns,  AuiMimmi  SiCfwUmy, 

The    Methodist    Sunday-School    Tune-Book, 

A  Collection  of  T>uies  for  the  Hymns  and  Spiritnal  Songs  contained  in 

"THE   METHODIST  SUNDAY-SCHOOL   HYMN-BOOK." 

EDITIONS  AND   PRICES. 


ZLLUSTBATBD      BBADINOa  ^  LEPB      OV 

JESUa-eiL,  and  «.  Sd.  eMdL    Se(a,;(a,;Cam,aiid/az}k4d. 

BIBLB     OABTOOHa— XiIFB     OT     JX8TT8.— 

iMe  ^  zs.  to  10^  each;  Complete  Sets,  an.  toj^S Jkj  MinialM 

ft/SJft J^J    ^  "^  f"-  •'I  ***     ^^«»<>»  ACTS  OF  THE 
APOSTLES.— 8d.  and  ja.  4d.  each :  Sets,  31.  6d.  and  z8s.    Dittos 

BOOK  OF  DANIEL,  Rail-^fii  to  zaiuS.  ^^ 

WALL  TBZT8  (LESSON  TEXTS),  In  Coloiiia.-ON 

Cloth,  BannoM,  Ribbons,  Shields,  and  Scrolls,  za.  6d.  to  aza.  each. 
On  Papm,  ad.  each ;  any  13,  as. ;  Set  of  53,  7s.  6d.  and  ztfa.,  ^^ 


XX.-Staff  NotaUon  >- 

331. — Limp  doth,  red  edfes •        ••        ..      je/o 

33a. — QotK  boards  „        ..         ..         , ^- 


333.— Coth,  bevelled  boards,  red  edges,  gilt 

334. — Limp  roan 

335  — fenuan  Calf        „ 

336.<— Limp  morocco 

337.—  Morocco  M 

338. — Calf,  soft  cushion 

339. — Morocco  antiqne 


•• 


If 

II 

n 

»f 

*i 

II 

304  pp^  lai)gaorowB  Svo. 

ffiL— 'TonJo  801-lla  :^ 

34Z.— Limp  doth,  red  edgei 

34a. — Ooth  boaros        „ 

343.— Ooch,  bevelled  boaidsi  nA  tdges,  git 

344. — ^Limp  roan 

345.— Pfersian^lf       „ 

340.'— I^unp  morocco 

347. — Moroooo  II 

348.— Calf,  soft  coshicQ 

349.— Morocco  antique 


•I 
II 
II 
II 
II 
II 


II 
•I 
II 
II 

M 
I* 


The  general  style  and  diaracter  of  this  work  may  be  gathered  from  dte  following  Names  of  Cmnnoaers,  and  Sonunary  and  Analysis  of  Contents.  No 
effort  or  expense  has  been  spared  in  order  to  produce  a  companion  Tune-Boek  worthy  or  the  Hymn-BooK,  whidi  has  been  received  with  so  much  fitvour. 

Special  skilled  attention  has  been  given  to  the  arrangements  and  harmonise  of  the  nomerons  popular  melodki  and  new  oompositioai  indoded  in  the 
Collection,  and  to  the  editing  and  minting  of  both  the  Staff  Notation  and  Tonic  Sol-fc  Editfcms. 

Wherever  practicabw  the  Composers  have  e«unined  and  paiiil  the  proofii  of  their  own  tones. 

NAMES   OF  OOMP08ER8. 

The  best-known  Copyright  Tones  to  the  several  H] 
Mr.  T.  B.  Calkin,  Rev.  Dr.  f.  B.  Dykes,  Sir  G.  J.  Elvey, 
W.  H.  Monk,  Rev.  T.  R.  Matthews,  Sir  Herbert  Oakdey, 
and  moce  than  sixty  others. 

The  New  Tunes— seventy-three  in  Bumber   aro  by  the  foUowiag  CwnpcwiS! 


Austhi,  T.  (Two) 
Bwkev,  J. 

Rrown,  A.  H.  (Two) 
Buxton,  E.  J. 
Calkin,  J.  BfTwo) 
Comle^  },  Criuee) 
Dale 


ItH^ 


Dunman,  Rev.  S.  J.  P.  (Two) 
Dunstan,  R. 
EUiott,  J.  W.  (Two) 
Fanner,'john  rTwo) 
Foster.  Rev.  H.  T. 
Gauntlett,  Dr.  H.  J. 
Guest,  Toiui 
Heins.  N. 
Hopkins,  £.  J.  (Two) 


Tefferson,  R.  P. 
Lee,  inr  m.  wi % 
Mann,  Dr.  A.  H.  (Foo) 
Matthews.  J. 
McCulUgh.  Rev.  H.  H. 
Mills,  R.  Heath  (Thice) 
Mitchell,  W.,  F.C.O. 
Nattraas,  Rev.  J.  C.  (Three) 
Newman,  R.  S.  (Three) 


Ptobat,  Urn 

Rhodes,  A.,  R.A.M.  (Fhc) 

Rhodes,  Jane 
Richard^  P.  R. 
Smith.  H.  A.,  M. A. 
Squibb,  J. 

Swi^J.  Fred.  (Three) 
Tttipn,  E.  H. 


Vanner,  W. 
Walfoni,R.J. 
Walker,  E. 
Wallhead,  T.  (Two) 
Wild,  T. 
Wilkinson,  S.  W. 
Wiseman,  Rev.  F.  L.,  B.A. 
Woodward.  W.  Seb. 
Unknown  (One) 


MBTKIS. 

SHOBTMBTBBS  .. 
OOBOCON  MBTBEii 
LONa  MBTBB8  .... 

POUB8 

FIVBS  


SUMMARY   AND  ANALYSIS   OF   CONTENTS. 

NO.  OP  TUMU. 

•.M.,  11  ;  •.«.,  with  Refrain,  1  ;  D.8.M.,  6) 

|cM.,  92 ;  CM.,  with  Refrain,  8;  D.cic,  8 ;  ixcm.,  with  Refkain,  2)  •>•• 

L.M.,  26;  S.L.M.,  5) 

,4.4.4.4*4-f4-i  1  ;  4.4-««»-i4).vv-'WJ ' 

5.5.5.ZZ.,  4  \  5.5.5.ZZ.D.,  and  sue  others,  7) 


>••••■•.•• 


(6.5.6.].,  l^iJS. 5.6. 5.0.,  14 ;  6.6.6.6.8.8.,  and  tw«nty-nz  otheia,  (Uj) 


8ByBN8 f7.6.7.6.Dy  80 ;  7.7-7-7-.2J  ;  7.7.7.7.7. 7-,  19;  jMrt 

BIOHT8  <8>7.e.r*i  10 ;  8. 7. 8.7. D.,  15;  fiMty-lbar  others,  84) 

NINBS  ..* I9.9'9*9.i  o;  four  others,  4)  


tMrty-fiTa  othen, 


V 


TBNS 

BLBVBN8... 

IBBBGULAB 


[zo.iazekZo,  4;  10. 10.  zz.iz.,  8:  thirteen  others,  18) • • 

[iz.io.zz.za,  5;  fifteen  otben,  20) _ 

[x4.z3.zs.za.z4.z3.,  and  seven  othen) • 1 

MsTBBs.-One  Hundred  and  S«vanty-*ix.  |  Timxs.— Five  Hundred  and  Thirty- three.* 

INDBXB8. 

Alphabetical  Index  of  Tones,  t     I     Metrical  Index  of  Tunes.      |      First  Lines  of  Hymns  and  Tone-Nnmbi.       |      Nnmbeia  of  Hymns  and 

*  Th€  Com/csiUvHS  ^ubaut  Thru  Hundred  difftttnt  Auihort,  mmd  mclwikig  tktJM$wi%  C^jt^Ait:^ 

TUNES.  AKXANCnOMTS.  TOTAL!. 

Ofth^W.  M.  S.S.  Unfon   57        87       94 


Of  £t£;Kty  other  Proprietors    2* 


Totals. 305        49 

t  With  Nmmn  ^C0w$^aiert  and  Pro^riHart  ^CpfyrU^, 


854 


London  :  

a,  LUDGA.TE  CIRCUS  BUILDINGS,  E.C ;  e,  CASTLB  STREBT,  OTY  ROAD,  B.C 
NOVELLO,  KWER  &  CO.,  z,  BERNERS  STREET,  W.,  AND  80  ft  8x,  QX7XBN  STREET,  ILC 
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eyre: 


&P0TTI8W00DE, 


j^AJSiairys    i»iaiiTa?33ES. 


"      '      LARK^ST  STOCK  AND  BEST  VALUE  IN 

MATH£MJbTlCAL    I>BAWINa    INBTBUMIOTTS. 

[BOXBS    AT    ALL    PRICEa] 
Tcncil  Holders,  Crayons,  Pendls,  Ruling  Peiu,  Fanllels,  Ouncl-Hur  Bnuhes,  Ivory  uid  Boi-Wood  Rnks  and  Scila, 
ItUdfbodid  ConpUMtf  UfeMliiig  BdMds.JT'  Sqnms,  Se(  Squna.  Curves,  Dnwing  Puu,  Indiao  Isk,  etc. 


The  '  Little  DtkiiBhumBD.' 


The  School  CDmbib>tl«i-Bqz  (No.  s;)-    4S- 


Ttic  Linear  Drnwing  Set.   as. 

The  ■  Little  DranghtiaiaB'a  Companion.' 

The  Curvinetei.    ia.6d>aiu)3a. 


EYBB    &    SPOTTI8WOODHS    WATER    CJOLOUE8. 


In  ipelandid  Series  of  Boxes,  wiuble  for  Artist%  Student*,  and  otben. 


Ellfi     ■  LandBeev '     Gcdour 

Box.  11  motsi  eoloors  in  pans, 
3  tubes,  and  3  brushes.  Each 
IB.  6d. 


fhe    'Watteaa'    ditto.     10 
liibes,o[-  cup«r6q>  coloitK  ««d  3 

gpod  b/usbe£    'Each  41. 


Ookxir   Box. 
>  pans  of  npetiOT 
miHst  cotoiin.    Eadi  51. 


7b«   'Studenfa' 

tion  Boxi  (oM  nahaguf, 
■priDg  lock,  inttnunentt,  colooii, 
pencils,  ^b,  bnishe^  diavii^> 
pins,  Indian  Ink,  etc.  Each 
ios.6d. 


The  Boies   Nos.   59,  ■  te,  ij,   30a,   30*.   84,  i4,   and  55  ue  spedal  favourilea. 
N.B.—Liits  viU  it  ready  Oclohtr  tyk. 

ETBE     &     8POTTISWOODE, 

LONDON,  Great  Ntf«r  Street;   BDINBURQH,  16,  BUet!  Street;    NEW    YORK,  (t.  Cooper  Union. 

<;trahan  k  fio.'s  school  prize  list. 


ADVENTURES   ROUND   THE  WOELD. 

Many  lUnitratioru.    Crown  410,  doth  extra,  gilt  eflccj,  js. 

PIOT0RESQtrE    SCIBNOE     FOR     THE 

YOUNG.      NuDMroo*  IDastrations.      CTowo  4I0,   cloth 
extra,  gilt  edges,  5s.  _   . 

RANALD    BANNERMAN'S   BCn?aOOD. 

By  Geobge  HAcDoNAi.t)(   Witk^IHiBtntioM.   Cifuvoh^' 
cloth  Bxin,  31.  6d. ;  gilt  edges,  4s. 

THE   BOY   m    THE   BUSH.    By  Richard 

KAwt.     SmaUSvo,  dolh,ai.,6d. 

SCHOOL-OIRL  LIFE  AND   INCIDENT. 

The  Sister's  Present  to  her  Brother.     Beantiliilly  IDnstrated. 
Large  Svo,  cloth  extra,  gilt  edges,  4s.  6d. 

SCHOOL-BOY  LIFE    AND    INCIDENT. 

The  Brother's  Tresent  to  bis  SiUer.      Uniibrm  with  the 

THE  POSTMAN'S  BAG.   ByJoHNDELiKmK. 

With  Illoitrationi.    Crewn  8*0,  doth  gilt  and  gilt  edges,  3s. 
TALES  OF  MANY  LANDS.    By  M.  Frassr- 
TVTLER.     With  DlustratioDS.     Crown  8to,  doth  gilt,  gilt 
edget.3!. 

THE    BOYS'    AMD    GIRLS'    BOOK    OP 

TKAVEL   A.\'D    ASVENTORE.         NDmeroDs    IIlus- 
tratiors.     Square  ivo,  eUth  extm,  ^It  edgra,  5s. 

THE    BOYS'    AND    GIRLS'    BOOK    OP 

SCIENCE.     Unilonn  with  the  abo»e. 


MRS.    DUBOSQ'S    BIBLE.       By   William 

UiLBKRT.     Small  Svo,  clolh  gilt,  3t.  6d. 

LILLIPITT  LEVEE.    With  Iltostntions.  Square 

■3Jmo,  clolh  gilt  extra,  2s  fid. 

DEALINGS  WITH  THE  FAIRIES.  By 
Gkqrgk  MacDokald.  With  III  lutrations.  Square  jano, 
doth  f^.  gilt  edge*,  31.  6d. 

A  SISTER'S  BYE-HOURS.    ByjBAKlNCE- 

unv.     With  lUuitrndona.     Crown  SvO;  doth  extra,  31.  61 
JASMINE    LEIGH.    By  C.  &  Fraskii-Tvtler. 
Cmwh  Svo,  dolh  extra,  5a. 

THE    OHILD'S     FIRST    STORY-BOOK. 

Many  lUustrationi,     Small  410,  doth  eitia,  3s.  6d. 

THE     CHILDS      ZOOLOGICAL     GAR- 

DE^f.  An  Entertaining  and  Inxtmcttve  Book  bi  the 
Yonag,  By  Bbata  Francis.  Nnmerons  Illiistratii^ 
Crown  410,  omammtxl  boatds,  4).;  dotb  extra,  gUt  edges,  51. 

THE  GOOD-NATURED  BEAR  and  other 

stories.  B]r  R.  II,  HORNS.  With  Uhutratiaos.  SnaL 
Svo,  doth  ^t,  gilt  edges,  3s. 

CHEERFUL  SUNt>AYS:  Stories,  Para- 
bles, and  Poems  for  Childreiu  Many  Illostrations.  Small 
4I0,  cloth  gUt,  3s.  6d. 

STORY  AFTER  STORY:  ofLandandSea, 

Man  and  Beast  Numerous  JUutrations,  Small  4I0, 
doth  gilt.  3(.  6d. 

THE  CHILDREN'S  PASTIME:    Fiotores 

and   Stories  foi   the   Little  Ones.     By  L.  G.  StcviN. 

Small  4ta,  dolh  gill,  3s.  6d. 
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VIII.— VEN  VILKTIO^— continued. 

Warming  and  Lighting. 

T  T  will  be  seen  from  the  foregoing  that  crowds  are 
^     manufacturers  of  foul  air,  as   well    as    of  the 
draughts  which  are  set  up  for  its  removal  after  its 
manufacture.      Draughts  will  be  best   prevented  by 
warming  the  air,  which  must  and  will  get  into  the 
place  whicli  foul  air  has  contaminated,  when  that  con- 
tamination is  accompanied  by  a  rise  of  temperature. 
It  is  shown  that  the  best  way  to  warm  that  air  is  by 
means  of  jets  of  gas  so  arranged  as  not  themselves  to 
be  contaminators  of  the  warmed  air.     There  are  many 
advantage  in  the  use  of  gas.     If  judiciously  adapted 
it  produces  warmth  at  the  same  time  that  it  is  able  to 
remove  the  foul  air  manufactured  by  the  crowd.     It 
obviates  the  mischief  which  arises  from  the  concentra- 
tion of  heat  in  one  place,  such  as  happens  when  heat- 
ing is  effected    by  open  fireplaces.       The    greatest 
advantage  attending  its  use  is  that  it  can  be  almost 
infmitesimally  divided.      It  obviates  dirt  and  dust; 
coal   bunks   are  not  required,   there  are   no  smoky 
chimneys,  and,  as  a  consequence,  when  its  use  becomes 
more  general  for  such  purposes  there  will  be  a  con- 
siderable diminution  of  intensity  in  those  dense  fogs 
which  now  oppress  large  cities  wherever  coal  is  con- 
sumed in  the  wasteful  way  which  is  the  custom  at  the 
present  day.     The  use  of  gas  for  lighting  purposes  will 
gradually  diminish,  but  its  use  for  heating  and  ventila- 
tion is  only  commencing,  a  gas  of  lower  illuminating 
but  greater  heating  power  may  be  produced  at  a  less 
cost  than  that  of  the  gas  which  is  now  in  use,  and 
when  it  is  available  it  will  be  found  to  be  by  far  the 
cheapest  way  of  warming  all  public  buildings  in  places 
where  gas  is  in  general  use.     Even  when  3s.  6d.  per 
1000  feet  has  to  be  paid  for  it  it  is  cheaper  than  coal, 
all  things  being  taken  into  consideration,  that  is  if  the 
arrangements  are    carried  out  in  a  proper  manner. 
Fortunately  the  necessities  of  a  period  always  bring 
forth  the  help  which  is  wanted,  and  this  is  the  case 
here,  for  the  General  Gas  Heating  and  Lighting  Ap- 
paratus  Company,  as  well  as  other  firms,  provides 
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every  kind  of  help  which  is  wanted  in  connection 
with  warmlnj  and  ventilation.  There  are  very  few 
places  in  which  gas  is  not  now  available,  and  there 
ought  to  be  no  difficulty  in  its  adaptation,  except  that 
which  naturally  belongs  to  a  first  expenditure  of  capital, 
in  order  to  get  these  matters  properly  arranged. 
No  system  of  ventilation  is  satisfactory  which  allows 
the  temperature  of  the  room  to  rise  above  60°  in 
cold  weather,  or  which  does  not  allow  the  air  to  be  re- 
newed during  the  day,  very  many  times  over.  A  school 
attendance  without  exposure  to  draughts  of  cold  moist 
air  must  be  a  necessary  part  of  the  performance.  I 
use  the  term  *  cold  moist  air '  because  it  is  the  presence 
of  moisture  which  seriously  adds  to  the  evil  of  draught 
Its  opposite  of  dry  hot  air  is  similarly  hurtful,  and 
must  be  equally  avoided.  These  conditions  having 
been  laid  down  it  is  necessary  that  there  should  be  an 
intelligent  supervision  of  the  means  in  use,  and  that 
the  laws  which  regulate  these  means  should  be  under- 
stood by  the  attendant  who  is  in  charge  of  the  school ; 
otherwise,  as  the  conditions  outside  are  constantly 
altering,  frequently  in  a  direction  antagonistic  to  those 
within,  if  the  latter  are  not  altered  to  correspond  with 
those  changes  there  will  be  failure  in  the  principle 
adopted,  and  a  resulting  evil,  for  there  is  no  plan  of 
ventilation  which  will  be  always  self-acting  and  equal 
to  ah  changes.  I  have  said  that  the  method  of  ven- 
tilation is  intimately  associated  with  that  of  lighting. 
The  part  of  my  subject  connected  with  light  will  be 
dealt  with  more  fully  in  the  section  which  will  be  de- 
voted to  eyesight,  but  I  may  now  remark  that  the 
direction  in  which  the  light  falls  upon  the  student's 
desk  or  book  is  of  great  importance  in  connection  with 
correct  teaching.  A  combination  of  lights  throw 
double  shadows.  The  worst  light  is  that  which  comes 
directly  from  the  front  of  the  scholar.  It  is  not 
good  for  him  to  sit  in  a  window  facing  a  bright 
light.  The  light  should  come  to  the  scholar  from  a 
point  on  either  side,  or  above  the  shoulder,  or 
from  behind  him ;  that  from  the  left  side  is  best  It  is 
not  beneficial  to  have  the  light  entering  from  both 
sides  of  the  room  unless  it  is  a  very  large  one.  Those 
lights  directly  to  the  rear  are  bad,  because  they  throw 
the  shadow  which  is  produced  by  the  scholar  upon  his 
work.  It  is  necessary  also  that  the  light  should  not  be 
directly  in  front  of  the  teacher.  That  position  of  it 
positively  decreases  his  power  of  overlooking  the  pupils, 
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and  may  at  the  same  time  be  absolutely  amioying  to 
himself.  It  is  necessary  to  arrange  the  work  of  the 
school  upon  the  lines  indicated  by  these  sugges- 
tions. Abundant  light  is  absolutely  necessary, 
and  the  more  fully  it  can  be  arranged  so  as  to 
strike  the  desk  at  a  considerable  angle  the  better 
for  the  pupils.  The  higher  the  windows  rise, 
therefore,  in  the  wall  of  the  room,  the  better  also 
for  lighting  as  well  as  for  ventilating  purposes.  Windows 
that  are  too  low  down  are  not  of  so  much  use.  The 
lower  panes  are  of  no  service  for  lighting,  though  they 
are  useful  for  ventilation  when  the  windows  are  made 
to  open  both  top  and  bottom.  A  school  should  have 
at  least  one-iifth  of  its  wall  space  devoted  to  lighting 
by  the  sun's  rays,  and  if  it  amounts  to  one-fourth  so 
much  the  better  for  both  health  and  education.  A 
so-called  dim  religious  light  is  opposed  to  health,  and 
tends  to  develop  the  hysterical  state  so  much  admired 
and  so  much  promoted  by  some  schools  of  religious 
thought  It  cannot  assist  to  bring  out  a  healthy  mind, 
and,  as  'a  consequence,  it  must  impede  the  healthy 
action  of  brain  matter.  Light  goes  with  knowledge 
and  mental  power.  A  dim  light  probably  impedes  the 
formation  of  the  habit  of  private  judgment,  and  assists 
the  pupil  to  follow  the  lead  of  the  teacher  more 
closely ;  but  it  does  not  tend  to  health.  That  which 
does  not  produce  a  perfect  state  of  bodily  health,  or 
impedes  its  growth,  cannot  be  good  for  any  body  of 
people,  and  this  applies  to  children  much  more  than 
to  adults.  I  object,  therefore,  upon  points  connected 
with  Hygiene  to  a  dim  religious  light  Light  must  be 
diffused  as  equally  as  possible  all  through  the  room : 
dark  comers  and  dark  ends  should  be  got  rid  of  by 
opening  windows  in  the  blank  walls,  or  putting  in  sky- 
lights, if  the  walls  are  not  outside  walls.  The  direct 
light  from  a  skylight  is  not  so  beneficial  as  an  oblique 
light  Those  schools  which  are  to  be  used  for  drawing 
classes  will  generally  require  that  the  light  should  come 
in  from  above  as  well  as  at  the  sides  of  the  room. 
The  more  openings  which  can  be  made  to  communi- 
cate with  the  outer  air  the  better  for  ventilating  as  well 
as  for  lighting  purposes.  It  will  be  found  that  a  domed 
roof  is  better  tlum  a  flat  roof  for  both  objects,  and 
when  skylights  are  obliged  to  be  fiat  they  must  be 
protected  by  proper  blinds. 

It  will  be  right  to  give  a  few  instructions  upon 
the  method  of  lighting  by  artificial  means  for  those 
schoolrooms  in  which  evening  classes  are  held 
The  time  for  the  use  of  the  electric  light  in  our 
schools  has  not  quite  arrived.  The  division  of  the 
electric  light  at  present  is  too  expensive  to  allow  of  its 
introduction  into  the  school  and  class-room ;  but  the 
day  is  not  far  distant  when  the  change  will  be  made, 
to  the  infinite  advantage  of  the  general  health  of  the 
people.  If  gas  is  used  for  lighting  purposes  in  the 
way  that  it  is  at  present,  it  so  completely  deteriorates 
the  air  of  the  room  as  to  quickly  take  out  all  the 
healthy  vital  properties  which  belong  to  it  Ozone  is 
rapidly  removed,  and  the  oxidizing  power  of  the  air 
very  much  diminished  thereby.  That  is  when  gas  is 
I  sed  with  an  ordinary  burner.  If  it  be  enclosed  in 
£lass  globes,  such  as  are  made  by  Benham,  where  the 
products  of  combustion  are  compelled  to  leave  the 
room  at  once  by  a  proper  conduit,  the  evil  is  obviated. 
The  conduit  passes  from  the  globe  into  one  of  the 
flues,  or  directly  out  of  doors  into  the  open  air  \  whilst 
the  gas  itself  is  supplied  with  air  by  another  tube, 
which  draws  its  supply  from  some  available  source. 


The  evil  of  gas  is  also»  to  some  extent,  obviated.by  the 
ordinary  sun-burner,  which  is  fixed  a  short  distance 
below  the  roof,  with  a  chimney  directly  above  it  to 
carry  off  the  foul  air  which  results  from  the  combiiS' 
tion  of  the  gas ;  and  with  it  also  a  portion  of  the  heat 
is  made  to  escape.    The  difficulty  which  belongs  to 
the  sun-burner,  viz.,  its  concentration,  is  overcome  if 
gas  is  used  with  closed  globes  in  those  parts  of  the 
room  which  the   light  from  a  sun-bumer  does  not 
reach.     Pendant  stars,  freely   multiplied  at  a  con- 
siderable height,  are  good  means  of  lighting  in  lofty 
schoolrooms,  provided   ventilation  is  quite  perfect 
No  method,  however,  except  the  electric  light,  is 
satisfactory,  unless  there   is  an  increased  power  of 
ventilation,  especially    as    regards    the   entrance  of 
fresh  air,  wherever  the  gas  is  lighted     Rooms  are 
generally  provided  with  conditions  of  ventilation  which 
may  be  satisfactory  when  the  room  is  moderately  filled 
in  a  bright  cool  afternoon ;  but  let  it  be  filled  full  and 
the  gas  lighted  when  the  lights  are  simply  wall  burners 
or  standards,  and  then,  in  a  very  short  time,  the  air  of 
the  room  becomes  absolutely  pestiferous.    It  is  prob- 
able that  an  immense  injury  is  done  to  the  public  by 
the  present  method  of  lighting  this  class  of  room  in 
the  manner  indicated    To  remove  this  great  evil  all 
the  products  of  gas  combustion  must  be  carried  out  of 
doors  as  quickly  as  possible  without  the  possibility  of 
their  being  breathed  by  the  children.     It  is  necessary 
for  all  the  windows  to  be  fitted  with  roller  blinds,  so 
that  the  light  of  the  sun  may  be  dimmished  when 
necessary,   and  the  direct  rays  kept  from  interfering 
with  each  other,  and  producing  a  cross  light    When 
gas  is  used  in  a  school  during  the  teaching  time,  each 
lamp  should  be  provided  with  a  shade,  by  means  of 
which  the  intensity  of  the  light  may  be  broken.    The 
shade  should  not  be  so  opaque  as  to  cast  a  shadow 
upon  the  upper  part  of  the  room ;  but  it  should  be 
just  enough  to  allow  the  light  to  be  looked  at  without 
inconvenience.     Ground-glass  shades  are  useful  for 
this  purpose.     These  are  important  points  which  will 
be  referred  to  in  another  part  of  my  subject— vii, 
eyesight     There  is  much  difficulty  from  the  ordinary 
sun-bumer,  so   that  it  is  all  but  inadmissable  for 
teaching  purposes  in  common  schools.     If  used  at  all, 
it  should  have  the  bright  light  prevented  from  falling 
directly  upon  the  desk  of  the   pupil   by  properly 
managed  reflectors. 

It  will  be  seen  that  I  make  no  mention  of  hot  water 
for  heating  purposes.  Hot-water  pipes  are  costly ;  the 
apparatus  is  liable  to  go  wrong  at  the  most  unfortu- 
nate period,  and  cannot  be  easily  put  right  again,  whilst 
there  are  other  dangers  attending  its  use,  which  make 
it  unwise  economy  in  school  houses  ;  and  hot-air  flues 
are  even  worse  still  I  like  the  appearance  of  an  open 
fireplace ;  we  are  so  accustomed  to  its  presence  that  a 
room  does  not  seem  to  be  furnished  without  one ;  but 
I  object  to  the  dust  which  an  ordinary  fire  produces, 
and,  wherever  possible,  I  would  advise  that  the  use  of 
coal  be  discontinued,  and  some  form  of  gas  be  used, 
if  gas  is  reasonable  in  price — that  is,  not  more  than 
3s.  per  1000  feet  If  it  is  too  expensive  to  be  used  in 
this  way,  or  the  gas  is  not  available  for  the  purpose 
as  suggested  with  gas  jets  and  ventilators,  then 
some  form  of  closed  stove  on  the  slow  combustion 
principle  manufactured  of  fire  cby  should  be  used. 

I  can  confidently  refer  to  Mr.  Doulton's  slow  coo: 
bustion  stoves  as  admirably  fitted  to  economise  fuel 
to  diffuse  warmth,  and  save  trouble,  as  well  as  anneal 
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expense  in  housekeeping.    They  may  be  lighted  over 
night  in  cold  weather,  and  will  keep  the  place  warm 
for  the  following  day,  or  if  lighted  early  in  the  morn- 
ing in  more  moderate  seasons,  will  warm  the  room 
most  thoroughly  in  a  few  hours,  but,  being  slow 
burners,  they  do  not  get  up  heat  very  rapidly,  and 
it  would  not  do  to  light    them    only  just    before 
the  assembling  of  the  school,  at  least  in  very  cold 
weather.    The  quantity  of  fuel  which  they  consume 
is,  however,  so  small  that  it  is  advisable  and  not 
expensive  to  have  them  lighted  over  night  in  all  severe 
seasons.     The  temperature  of  a  school-house  or  class- 
room should  not  be  allowed  to  fall  below  45  ^^  at  any 
time,  night  or  day,  whilst  the  school  is  in  session ;  if  the 
walls  get  quite  cold,  there  is  a  difficulty  in  warming 
them  again,   whilst  if  the  room  is  well  ventilateid 
immediately  after  the  class  has  separated,  and  if  it  is 
cleaned  up  at  once,  as  it  ought  to  be,  and  not  left 
until  the  morning,  in  cold  seasons,  the  stove  lighted 
and  allowed  to  burn  all  night,  the  room  will  never  get 
cold  at  all,  if  Doulton's  stoves  are  used  or  two  or  three 
of  the  gas  jets  kept  alight    The  walls  of  the  room  do 
not  get  cold,  and  the  children  are  comfortable  as  soon 
as  they  enter  the  room  on  a  cold  winter  morning, 
instead,    as   is  too  often   now   the   case,    shivering 
and  quite  unable  to  take  in  the  teacher^s  meaning 
until  the  warmth  from  their  own  bodies  has  warmed 
up  the  place.     In  the  meantime  the  radiation  from 
the  cold  walls  upon   those  children    who  sit  near 
to  them  may  have  inflicted  very  serious  injury. 

I  would  urge  managers  of  schools  to  recollect  this, 
and  not  allow  the  walls  to  get  cold  Ventilate  the 
room  well  immediately  after  the  class  is  concluded ; 
get  rid  of  all  foul  air  before  it  has  had  time  to  be 
absorbed  by  the  walls.  The  epithelial  cells  and  other 
debris  left  in  the  place  should  be  removed  before  they 
can  be  deposited  in  chinks  and  crevices,  which  are 
sure  to  be  present.  Have  the  floors  swept  up  as  soon 
as  the  class  is  over,  and  then  the  place  dusted  Then 
close  up  for  the  night,  lighting  the  warming  apparatus 
if  the  thermometer  is  likely  to  go"  down  below  39*5  ; 
there  will  then  be  a  healthy  room  for  the  children  to 
assemble  in  in  the  morning,  comfortable  to  their  feel- 
ings, assisting  them  in  their  work,  and  making  their 
control  and  management  all  the  more  easy  to  the 
teacher  and  his  staff.  The  first  half  hour  is  not  then 
lost  by  the  children  in  their  efforts  to  get  warm  and  to 
escape  from  the  depressing  effect  of  cjld  walls,  which 
abstract  warmth  from  the  little  scholars,  and  very  often 
do  them  a  serious  injury.  There  is  another  part  con- 
nected with  lighting,  but  often  neglected  in  all  classes 
of  schools.  The  windows  are  seldom  cleaned.  This 
is  a  duty  which  should  be  regularly  performed.  The 
deposit  of  filth  from  the  breath  is  considerable  upon  a 
sheet  of  cold  glass.  If  it  be  allowed  to  remain  there 
and  to  dry  up,  it  may  be  a  source  of  mischief;  it 
assists  to  depreciate  the  vital  properties  of  the  atmos- 
phere, because  it  adds  to  the  matter  to  be  oxidized. 
It  is  not  a  large  addition,  but  there  is  enough  to  pro- 
pagate infectious  disease,  if  germs  of  infectious  matter 
should  be  deposited  on  the  glass.  A  well-conducted 
school  requires  that  the  windows  should  be  cleaned  as 
regularly  as  the  floors  are  scrubbed  and  the  walls 
dusted  down.  It  is  a  duty  that  should  be  placed  upon 
somebody  to  see  that  it  is  done,  for  it  is  attention  to 
minor  matters  which  more  certainly  ensures  that  greater 
ones  shall  not  be  omitted. 


BY  REV.   J.    0.    WOOD,   M.A.,  F.L.S., 
Author  of  *  Homes  without  Hands ^^  *Naturis  Teachings ,  etc, 

AND  THEODORE  WOOD,  M.E.S., 
yoint  Author  of  •  The  Field  Naturaiisf  s  Handbook: 

No.  IX.— THE  CETACEA,  OR  WHALES. 

THE  mere  fact  that  the  Whales  are  exclusively 
inhabitants  of  the  water,  is  usually  held  to  be  a 
sufficient  proof  that  they  should  be  included  among 
the  fishes.  In  fact,  it  is  generally  considered  that  all 
sub-aquatic  creatures,  be  they  mammals,  fish,  Crustacea, 
or  radiates,  may  be  included  under  the  one  compre- 
hensive title. 

As  far  as  the  whales  are  concerned,  there  is  certainly 
some  ground  for  the  idea.  Their  habits  and  mode  of 
life,  their  food,  and  their  very  form,  so  closely  resemble 
those  of  the  fishes  that  we  can  scarcely  wonder  if  these 
animals  are  popularly  supposed  to  form  part  of  that 
group.  We  have  only  to  look  a  little  more  closely  into 
their  structure,  however,  to  find  that  they  have  nothing 
in  common  with  fishes. 

An  examination  of  their  mode  of  breathing  is  alone 
sufficient  to  point  out  the  true  position  of  the  whales 
in  the  animal  kingdom. 

It  is  well  known  that  all  the  fishes  respire  by  means 
of  gills,  by  the  agency  of  which  the  necessary  oxygen 
is  extracted  from  the  water  which  they  inhabit.  But  the 
whales,  like  all  other  mammals,  are  obliged  to  breathe 
atmospheric  air  by  means  of  lungs,  for  which  purpose 
they  are  compelled  to  rise  to  the  surface  of  the  water. 
Were  they  prevented  from  doing  so,  they  would  be 
drowned  just  as  would  any  other  mammal  under 
similar  circumstances.  The  mode  of  life  of  the 
whales,  however,  differs  completely  from  that  of  other 
mammalia,  the  breathing  apparatus  being  modified  in 
such  a  manner  as  to  allow  them  to  remain  beneath  the 
water  for  a  considerable  space  of  time.  This  structure 
we  shall  presently  examine  in  greater  detail. 

As  the  method  of  respiration  effectually  disproves 
the  general  notion  that  whales  should  be  ranked  among 
the  fishes,  there  is  little  difficulty  in  placing  them  in 
their  true  position.  The  structure  of  the  heart,  which 
possesses  two  auricles  and  two  ventricles,  whereas  the 
fishes  only  possess  one  of  each,  and  the  fact  that  the 
young  are  nurtured  by  the  mother's  milk,  are  proofs 
amply  sufficient  to  determine  their  true  situation  to  be 
among  the  mammalia. 

In  few  other  animals  do  we  find  the  structure  more 
curiously  modified  to  suit  the  conditions  of  existence 
than  is  the  case  with  the  whales.  Passing  the  whole  of 
their  life  in  the  water,  their  form,  like  that  of  the  fish, 
is  that  best  adapted  for  passing  through  their  native 
element ;  the  organs  of  locomotion,  however,  are  of  a 
different  nature. 

The  fore-limbs,  until  stripped  of  their  covering, 
closely  resemble  the  fins  of  a  fish.  They  are,  however, 
of  little  use  in  forcing  the  animal  through  the  water, 
their  chief  duty  lying  in  preserving  the  equilibrium  of 
the  body  and  in  clasping  their  young.  The  hinder 
limbs  are  not  developed,  being  visible  merely  as  small 
and  imperfect  bones  when  the  skeleton  is  examined. 
In  fact,  they  can  scarcely  be  said  to  exist  at  all,  and  the 
very  pelvis  is  only  a  slight  rudimentary  process,  not 
attached  to  the  spme. 

The  great  organ  of  locomotion  is  found  in  the  tail, 
which  is  set  transversely  with  the  body,  and  is  usually 


AH 


THE  PRACTICAL    TEACHER. 


[Nov,  iBJ 


of  very  great  comparative  size.  In  a  whale  of  ordinary 
dimensions,  the  tail,  though  only  a  few  feet  long,  would 
measure  in  breadtli  almost  one-fourth  of  the  whole 
length  of  the  body.  Even  ihese  dimensions,  large  as 
they  are,  are  sometimes  exceeded;  a  whale  captured  a 
year  or  two  since,  and  which  was  only  sixty-five  feet  in 
length,  measured  no  less  than  twenty-seven  feet  in  the 
breadth  of  the  tail. 

The  muscular  power  of  this  organ  is  simply  enormous, 
the  animal  being  enabled  by  its  aid  to  leap  clear  out 
of  the  water  to  a  height  of  several  feet,  a  movement 
usually  known  as  'breaching,'  The  chief  danger  in 
whaling  lies  in  the  blows  of  the  animal's  tail,  any  one 
of  which  is  sufficient  to  dash  the  boat  and  its  occu- 
pants to  fragments. 


its  owner,  the  animal  would  inevitably  be  killed  by  ihe 

shock  caused  from  the  first  blow  of  its  own  tail 
In  i>oinl  of  fait,  the  external  ear  of  the  nhalc  is  so 

small  ihal  it  will  scarcely  admit  a  crowquill. 
Here  wc  are  met  by  another  problem. 
I       Even  when  the  whale  lies  on   the  surface  the  ear 
I  is  under  water,  and  can  only  hear  sounds  that  are 

transmitted   through    the  water.      How,  then,  is  the 

whale  10  hear  sounds  that  are  made  above  the  surface 
I  and  are  transmitted  through  the  air  ?     The  difficulty 

seems  insuperable,  but  is  overcome  in  the  simplest 
I  manner  imaginable.  Ixt  us  see  what  is  the  struc- 
I  ture  of  the  ear  in  mammalia,  taking  our  own  as  an 

example. 
I       First,  there  is  an  aperture  for  the  admission  of  mr. 


/.Ithough  in  almost  every  pictorial  representation  of 
the  whale  the  eye  forms  a  very  conspicuous  object,  it 
is  in  rtaliiy  extremely  small  in  comj>arison  with  the 
size  of  the  animal,  sight  being  of  littie  use  in  taking 
the  prey.  The  car,  too,  is  exceedingly  minute,  and 
for  a  very  good  reason. 

It  will  be  remembered,  of  course,  that  water  which 
is  much  more  dense  than  air,  is  a  proportionately  excel- 
lent conductor  of  sound.  If  a  man  subniei^cs  his  head 
he  can  hear  the  beat  of  oars  upon  the  surfaco,  while 
the  boat  to  which  they  belong  is  a  mile  or  more 
distant. 

Again,  if  a  swimmer  dives  beneath  the  water,  and  a 
heavy  blow  be  struck  u|X)n  its  surface  alio^'e  him,  he 
not  only  hoars  the  sound,  but  is  almost  stunned  by  the 
shuc's.  So  we  can  easily  see  that  if  the  ear  of  the 
whale  were  proportioned  in  si/e  to  the  dimensions  of 


At  a  variable  depth  in  this  aperture,  a  very  eListic  mem- 
brane, called  the  'tympanum,'  or  drum,  is  siretckd 
tightly  across  it,  and  is  acted  upon  by  any  vibrations 
of  air  which  are  rapid  and  regular  enough  to  become 
sounds. 

On  the  other  side  of  the  drum  is  a  set  of  bones, 
called,  from  their  appearance  and  office,  the  haimner, 
anvil,  and  stirrup.  These  take  the  vibrations  of  the 
drum,  and  transmit  them  to  the  nerves  of  honiin^, 
through  which  they  pass  to  the  brain.  I  may  inddcnl- 
ally  mention  that  the  modern  telephone  is  nothing  W 
a  rude  imitation  of  the  structure  of  the  car. 

The  tube  does  not  end  at  the  drum,  but  passes  on, 
though  verj-  much  reduced  in  size,  to  the  back  of  the 
throat.  If  this  sccondarj'  tube  (called  the  Kustachtjii 
tube)  1  e  stoiiped,  dtafncs".  rei^.ults,  bjcau;e  the  vib"^'- 
lions  of  the  drum  are  checked. 


Nov.,  1881.] 

Now,  in  Ihe  whale  the  size  of  the  two  tubes  is 
reversed.  The  external  tube  is  very  small,  but  the 
Eustachian  tube  is  very  large,  and  passes  into  the 
nostrils,  or  'blow-hole.'  The  a|>erturc  of  this  blow- 
hole is  always  above  water  .when  the  whale  floats 
on  the  surface,  so  that  the  vibrations  of  the  air  can 
]»ass  through  it  to  the  tympanum.  Thus  the  whale  hears 
through  the  blow-hole  any  sounds  which  arc  caused 
by  the  vibration  of  air,  and  through  the  external  tube 
those  sounds  which  are  caused  by  the  vibration  of 
water. 

I  mentioned  that  the  blow-hole  has  only  a  partial  right 
to  [he  name  of  nostril.  It  performs  only  one  duty  of 
a  nostril,  i.e.,  that  of  admitting  air  to  the  lungs,  and  is 
not  in  any  way  an  oryan  of  scent.     In  fact,  the  sense 
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as  '  blubber,'  si-rvcs  a  double  purpose,  the  non-con- 
ducting fat  retaining  the  heat  of  the  body,  while  the 
thick  elastic  mass  resists  the  enormous  pressure  of  the 
water  at  the  vast  depths  to  which  the  animal  descends. 

\Ve  now  come  to  the  remarkable  modification  of 
the  breathing  apparatus  which  allows  the  whale  to 
remain  beneath  the  water  for  a  considerable  space  of 
time  without  rising  to  the  surface  in  order  to  obtain  a 
fresh  supply  of  air. 

.\s  is  the  case  witli  all  warm-blooded  animals,  respi- 
ration in  some  form  or  other  must  be  continually  kept 
ui>.  Tlie  blood  must  be  constantly  supplied  with 
oxygen  or  life  cannot  be  preserved. 

With  ihe  whale,  however,  the  necessity  for  constant 
respiration  would  entirely  prevent  it  from  pursuing  its 


of  smell  is  absolutely  wanting  in  the  whale  tribe,  the 
entire  system  of  olfactory  nerves  being  absent 

No  water  can  pass  down  the  blow-hole,  a  simple  and 
very  effective  valve  being  so  arranged  that  it  closes 
the  aperture  by  the  mere  pressure  of  the  water  above  it 

The  whales  being  warm-blooded  animals,  some  provi- 
sion must  necessarily  be  made  for  retaining  the  vital 
heat  of  their  bodies  in  the  conditions  under  which  their 
lives  are  passed.  Yet  to  all  outward  appearance,  this 
seems  to  have  been  entirely  neglected,  the  smooth  and 
polished  skin  being  apparently  the  very  worst  medium 
which  could  jwssibly  have  been  thoscn. 

A  glance  beneath  the  surface,  however,  tells  a  diffe- 
rent tale.  We  find  that  immediately  beneath  the  skin 
is  a  layer  of  coils  of  fat,  some  twelve  to  eighteen  or 
more  inches  in  thickness,  which  is  enclosed  in  tough, 
tnt  rabranous  cells.    This  substance,  commonly  known 


search  for  prey  at  the  depths  to  which  it  desctnds, 
and  would  oblige  it  to  face  death  in  one  of  two  forms 
— starvation  or  suffocation. 

A  most  wonderful  structure  is  therefore  provided, 
which  enables  the  animal  to  aerate  a  supplementary 
stock  of  blood,  which  can  be  introduced  into  the 
circulatory  system  as  occasion  requires,  taking  the 
place  of  the  exhausted  fluid,  and  doing  away  with  the 
necessity  for  constant  respiration.  This  is  managed 
as  follows : — 

^Vhen  the  whale  ascends  to  the  surface  of  the  water 
in  order  to  breathe,  it  makes  a  succession  of  inhalations, 
generally  some  forty  or  fifty  in  number,  which  are 
usually  termed  the  s]X)utings,  on  account  of  the 
shower  of  water  mixed  with  hot  breath,  which  is 
thrown  up  into  the  air  to  the  height  of  eighteen  or  twenty 
feet     During  this  oiieration,  the  whole  of  the  blood  is 
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thoroughly  derated,  not  only  that  in  the  circulatory 
system,  but  also  the  reserve  supply,  which  is  stored 
away  in  a  vast  mass  of  auxiliary  blood-vessels  which 
line  the  interior  of  the  chest  These  vessels  contain  a 
sufficient  stock  of  the  purified  blood  to  sustain  the 
animal  for  a  considerable  time  without  obtaining,  a  fresh 
supply  of  air,  and  it  is  by  no  means  unusual  for  a 
whde  to  disappear  beneath  the  water  for  upwards  of 
half-an-hour  without  rising  to  replenish  its  stock. 

Were  it  not  for  the  knowledge  of  this  habit  the 
difficulties  of  whaling  would  be  greatly  increased ;  as 
it  is,  however,  the  huge  animal  is  slain  with  compara- 
tively little  trouble. 

When  a  whale  is  seen,  a  boat  puts  off  and  makes 
for  the  spot  as  speedily  as  possible. 

As  soon  as  the  boat  approaches  within  a  short  dis- 
tance, a  harpoon — z.  spear  with  a  barbed  head,  to  the 
end  of  which  is  attached  a  coil  of  rope — ^is  flung  at  the 
animal 

The  frightened  whale  instantly  dives  beneath  the 
surface,  carrying  the  harpoon  with  it,  the  rope  being 
uncoiled  from  the  boat  as  rapidly  as  possible.  For  half 
an  hour  or  so,  the  animal  remains  beneath  the  surface, 
but  is  at  length  obliged  to  rise  in  order  to  procure  a 
fresh  supply  of  air.  No  sooner  does  it  appear,  and 
begin  its  spouting,  than  the  boat  approaches,  and 
again  drives  it  below  before  the  operation  is  completed. 

Not  having  been  able  to  aerate  the  whole  of  the 
blood,  it  cannot  remain  so  long  beneath  tlie  surface, 
and  is  soon  obliged  to  again  rise  in  search  of  air. 
Again  it  is  driven  below,  and  so  on  until  the  animal  is 
so  weakened  from  want  of  air  that  the  pursuers  can 
come  to  close  quarters. 

The  depth  to  which  a  whale  will  descend  when  pur- 
sued is  simply  astonishing.  On  one  occasion  the 
animal  took  down  with  it  more  than  one  thousand 
fathoms  of  rope,  or  considerably  over  a  mile,  and  yet 
was  enabled  to  bear  the  tremendous  weight  of  the  rope, 
and  also  to  drag  the  boat  with  its  pursuers  rapidly 
through  the  water. 

It  appears  strange  that  so  comparatively  insignificant 
a  weapon  as  the  harpoon  should  prove  so  deadly  to 
an  animal  of  such  enormous  dimensions.  But  the 
animal  does  not  lose  its  life  on  account  of  the  very 
slight  wound  produced  by  the  harpoon. 

The  real  instrument  of  death  is  the  spear,  which  has  a 
small  and  very  sharp  blade  and  a  very  long  handle. 
When  the  whale  is  quite  exhausted  by  fatigue,  the  spear 
is  thrust  into  the  vital  organs,  and  in  spite  of  its  size  the 
animal  easily  succumbs. 

Formerly,  the  harpoon  was  always  thrown  by  hand. 
It  is  now  mostly  shot  from  a  gun,  and,  of  course,  can 
penetrate  more  deeply  than  the  hand-thrown  weapoa 

To  mankind,  whether  in  a  civilized  or  a  savage  con- 
dition, the  whale  is  of  inestimable  value.  From  the 
blubber  and  other  parts  of  the  body  we  obtain  the 
valuable  oil,  which  in  many  countries  is  almost  a 
necessity  of  life ;  the  so-called  *  whalebone,'  and  the 
bones  themselves  are  of  considerable  value ;  and,  by 
the  dwellers  of  the  polar  regions,  almost  every  part  of 
the  body  is  used  as  food,  the  skin,  and,  more 
particularly,  certain  parts  of  the  gums,  being  considered 
as  very  great  dainties. 

The  curious  substance  popularly  known  as  *  whale- 
bone '  deserves  a  few  words. 

To  the  title  of  *  bone  *  it  has  no  claims  whatever,  its 
structure  being  analogous  to  that  of  hair,  feathers,  scales, 
and  teeth,  which  are  merely  the  same  substance  under 


different  forms.  It  is  found  in  the  jaws,  lying  in  thin 
flat  plates  of  various  breadth,  and  from  ten  to  twelve 
feet  in  length.  These  do  not  spring  from  the  gums 
themselves,  but  from  a  curious  vascular  formation 
resting  upon  them.  Each  plate  is  split  at  the  extremit) 
into  a  number  of  hair-like  filaments. 

In  a  certain  sense,  the  whalebone  takes  the  place  of 
the  teeth,  inasmuch  as  it  captures  the  prey,  although  it  is 
not  used  for  mastication,  which,  from  the  nature  of 
the  food,  is  rendered  unnecessary.  Its  use  is  as 
follows. 

Those  species  of  whales  which  are  provided  with 
the  *  baleen,'  or  whalebone,  prey  upon  creatures  of  ver)- 
minute  size,  such  as  small  shrimps,  crabs,  andlobsteis, 
medusa^  etc,  which  are  generally  found  in  large 
shoals.  Its  chief  food  consists  of  a  small  mollusc 
called  the  Clio.  Opening  its  huge  jaws  to  the  widest 
extent,  the  whale  drives  rapidly  tl^ough  the  shoal,  thus 
filling  the  mouth  with  the  little  creatures ;  the  jaws  are 
then  closed,  and  the  contained  water  is  driven  out 
through  the  interstices  of  the  whalebone.  This,  how- 
ever, completely  prevents  the  escape  of  the  prey,  which 
can  then  be  swallowed  at  leisure. 

Having  now  glanced  at  the  principal  characteristics 
of  the  whales  as  a  family,  we  will  take  each  of  the 
more  important  members  in  turn,  and  devote  a  short 
space  to  their  habits  and  peculiarities. 

The  first  in  order  is  the  Greenland  Whale  (Balana 
tnysticetus)^  or,  as  it  is  often  termed,  the  Right  Whale. 
This  whale  is  an  inhabitant  of  the  seas  bordering  upon 
the  northern  polar  regions,  where,  in  spite  of  the 
annual  slaughter,  it  is  still  to  be  found  in  considerable 
numbers. 

The  Greenland  whale,  although  of  great  size,  is  by 
no  means  equal  to  the  huge  rorqual  in  its  dimensions. 
Its  average  length  is  from  fifty-five  to  sixty  feet  The 
head  is  extremely  large,  occupying  rather  more  than 
one-third  of  the  whole  bulk. 

The  colour  of  this  whale  is  a  deep  velvety  black 
upon  the  upper  parts  of  the  body,  and  greyish  white 
upon  the  under  surface.  It  is  one  of  the  most  useful 
of  all  the  whales  to  mankind,  the  baleen,  or  whalebone, 
being  long  and  of  fine  quaJity,  and  the  oil  rich,  and 
found  in  great  quantity.  Even  the  very  bones  teem 
with  the  oil,  the  jawbones  especially  producing  a  con- 
siderable amount 

It  is  believed  that  one  cub  only  is  produced  at  a 
birth  in  the  case  of  the  Greenland  whale.  For  the 
first  few  month  of  its  life  the  baleen  is  not  developed, 
and  the  young  whale  is  obliged  to  depend  for  the 
whole  of  its  nourishment  upon  its  mother,  who  never 
leaves  it  until  it  is  old  enough  to  forage  for  itsel£ 

The  Rorqual  (Physalus  boops)  is  the  largest  of  the 
whale  tribe,  sometimes  attaining  to  the  extraordinar) 
length  of  one  hundred  feet,  or  even  more.  In  spite  of 
its  huge  size,  it  is  of  comparatively  little  value,  the  oil 
obtained  from  the  body  being  very  scanty,  and  the 
whalebone  short  and  of  very  inferior  quality,  y^ 
animal  is  therefore  seldom  molested  except  by  inex- 
perienced sailors  who  are  unable  to  distinguish  it  from 
the  Greenland  species. 

The  food  of  the  rorqual  consists  not  only  of  the 
minute  creatures  before  mentioned,  but  also  of  the 
larger  fish,  such  as  the  cod,  etc.  The  nature  of  the 
food  being  so  different,  the  gullet  of  this  whale  is  of 
much  greater  size  than  in  the  Greenland  whale,  in 
which  animal  it  barely  exceeds  two  inches  in  diameter. 
There  is  a  popular  saying  among  seamen  that  the 
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Greenland  whale  can  swim  a  jolly-boat  and  crew  in  its 
mouth,  and  yet  be  choked  with  a  herring. 

In  search  of  its  prey,  the  rorqual  often  follows  the 
shoals  of  fish  from  place  to  place,  and  occasionally 
takes  up  its  quarters  upon  the  borders  of  the  fisheries, 
to  which  it  causes  considerable  damage.  In  such  a 
case  it  often  happens  that,  pursuing  its  wished-for  prey 
rather  too  rashly,  it  becomes  stranded  upon  the  beach, 
where  it  is  utterly  helpless,  and  is  easily  slain.  A 
year  seldom  passes,  even  in  our  own  country,  without 
a  rorqual  or  two  being  stranded  upon  the  shores. 

The  rorqual  may  be  distinguished  from  the  Green- 
land whale  by  its  dark-greyish  hue,  by  its  more 
slender  form,  and  by  the  fact  of  its  possessing  a 
dorsal  fia  The  skin  lies  in  deep  longitudinal  folds 
along  the  under  parts  of  the  body,  for  which  reason 
the  name  '  rorqual '  was  given  to  it,  that  title  being 
derived  from  a  Norwegian  word  signifying  a  *  whale 
with  folds.' 

The  Spermaceti  Whale  (Catodon  macrocephalus)^  or 
Cachalot,  is  of  great  value  to  mankind,  both  on 
account  of  the  oil  procured  from  the  blubber,  which  is 
of  a  very  fine  quality,  and  also  of  the  substance  known 
as  spermaceti,  which  is  found  in  considerable 
quantities. 

This  whale  differs  in  several  important  points  from 
the  two  preceding  species. 

The  head  is  extremely  large,  occupying  nearly  a 
third  of  the  entire  length,  whence  the  name  macro- 
cephalus-^ue.y  *  large-headed ' — is  derived.  The  snout 
is  abruptly  squared  off,  and  the  blow-hole  b  placed 
upon  the  fore  part  of  the  head  The  jaws  are  not 
provided  with  the  baleen,  or  whalebone,  but  are 
furnished  instead  with  a  number  of  formidable  teeth, 
set  in  the  lower  jaw,  and  fitting  into  corresponding 
cavities  in  the  upper  one.  The  upper  jaw  has  merely 
a  short  row  upon  each  side. 

Although- to  us  these  teeth  are  of  no  particular  value, 
they  are  held  in  the  greatest  esteem  by  certain  savage 
tribes.  On  more  than  one  occasion  a  war  has  been 
waged  by  one  chief  upon  another,  merely  for  the 
possession  of  a  single  whale's  tooth. 

The  cachalot  attains  to  a  considerable  size,  its 
average  length  being  from  seventy  to  seventy-five  feet 
in  length. 

The  skull,  which  is  elongated  and  narrow,  does  not 
occupy  more  than  one-haSf  of  the  space  assigned  to 
the  head,  the  upper  portion  being  composed  of  ten- 
dinous cells.  In  two  great  cavities  in  this  mass  is  con- 
tained the  spermaceti,  which  is  found  in  a  fluid,  oily 
condition,  and  is  literally  baled  out  by  means  of 
buckets,  a  hole  being  cut  in  the  upper  part  of  the 
head,  and  the  spermaceti  extracted  just  as  is  water 
from  a  well 

The  oil  expressed  from  the  blubber  is  of  a  very  fine 
quality,  and  is  obtained  in  considerable  quantities,  a 
cachalot  of  ordinary  size  yielding  about  one  hundred 
barrels,  as  well  as  twenty-four  barrels,  or  thereabouts, 
of  the  spermaceti 

This  whale  is  able  to  remain  beneath  the  water  for 
a  much  longer  period  than  the  previously  described 
species,  an  hour  sometimes  elapsing  before  it  is  obliged 
to  return  to  the  surface.  The  '  spoutings '  are  from 
sixty  to  seventy  in  number,  and  occupy  about  ten 
minutes.  It  is  a  curious  fact  that  the  number  of 
spoutings  is  always  exactly  the  same  in  the  same 
individual. 

As  regards  the  localitv  in  which  it  is  found   the 


cachalot  is  a  rather  ubiquitous  creature,  inhabiting  all 
parts  of  the  ocean,  excepting  those  in  the  neighbour- 
hood of  the  polar  regions.  It  is  an  occasional  visitor 
to  our  shores,  but  is  less  often  seen  there  than  is  the 
case  with  the  Greenland  species. 

{To  b€  continued.') 
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No.  VIL— THE  DERMAPTERA,  OR  EARWIGS, 

AND  THE  ORTHOPTERA. 

Part  L 

UNTIL  of  late  years,  the  true  situation  of  the  earwigs 
in  the  insect  world  was  a  matter  of  considerable 
doubt.  Some  entomologists  considered  that  they 
should  be  ranked  among  the  beetles ;  others  that  they 
formed  a  part  of  the  Orthoptera  (or  Cockroaches,  etc.) 
while  others  again  held  them  to  belong  to  a  separate 
order,  which  they  entitled  Dermaptera^  a  word  sigiufying 
*  skin-winged,'  and  which  was  applied  to  them  on 
account  of  the  peculiar  structure  of  the  elytra. 

The  first  of  these  theories,  viz.,  that  the  earwigs 
constituted  one  of  the  families  of  the  cokopieray  was 
easily  disproved  as  soon  as  the  life-history  of  these 
insects  was  enquired  into ;  for  it  was  found  that  the 
pupae,  instead  of  passing  through  that  stage  of  their 
development  in  a  state  of  quiescence,  as  is  the  case  with 
the  beetles,  were  fully  as  active  as  the  perfect  insects, 
differing  only  in  the  undeveloped  state  of  the  wings. 
Among  various  other  distinctions,  also,  the  formation  of 
the  elytra  held  a  prominent  place,  those  organs  being 
in  the  earwigs  sofl  and  leathery,  crossing  each  other 
slightly  at  the  tips,  and  not  entirely  covering  the  wings, 
wlule  in  the  beetles  they  are  hard  and  horny,  and 
parallel  for  the  whole  of  their  length,  the  wings,  also, 
being  entirely  concealed. 

From  the  Orthoptera^  which  in  other  points  they 
closely  resemble,  they  differ  in  the  manner  in  which 
the  wings  are  folded,  those  of  the  cockroadi,  cricket, 
etc.,  lying  in  longitudinal  folds  alone,  while  in  the 
earwigs  they  are  folded  transversely,  as  is  the  case  with 
the  beetles.  The  elytra,  too,  of  the  Orthoptera  are 
strongly  veined. 

These  points  ox  difference  being  taken  into 
consideration,  it  was  determined  that  the  earwigs 
constituted  a  separate  order,  and  the  title  Dermap- 
tera  was  for  a  long  time  applied  to  them.  Some 
confusion,  however,  arising  as  to  the  insects  com- 
prised in  the  group,  many  entomologists  including 
the  cockroaches  and  others  among  the  Dermaptera^ 
the  word  Euplexoptera^  or  *  beautifully-folded  wings,' 
was  suggested  by  Professor  Westwood  for  the  earwigs, 
and  this  arrangement  is  now  almost  universally 
recognised. 

Concerning  the  popular  name,  too,  a  great  deal  of 
misconception  has  arisen.  More  especially  among 
the  lower  classes,  the  earwig  is  held  in  considerable 
dread,  owing  to  its  reputed  aptitude  for  entering  the 
human  ear,  and  penetrating  by  some  remarkable 
channel  to  the  brain,  which  organ  is  supposed  to  be  so 
affected  by  the  presence  of  the  insect  that  madness 
immediately  follows.  It  is,  of  course,  unnecessary  to 
point  out  the  impossibility  of  such  a  proceeding  on 
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the  part  of  the  earwig,  no  passage  existing  between  the 
brain  and  the  external  ear,  and  the  entrance  of  the 
insect  for  more  than  a  very  short  distance  being 
completely  out  of  the  question. 

A  more  probable  derivation  of  the  popular  title  is 
from  the  two  words  *  ear  *  and  *  wing,'  i>.,  •  earwing,' 
the  form  of  the  wing  of  the  earwig  being  almost 
exactly  that  of  the  human  ear. 

There  must  be  few  who  are  not  practically  ac- 
quainted in  some  degree  with  the  common  earwig.  In 
many  ways  the  insect  is  objectionable  enough,  its 
destructive  habits,  among  fruit  and  flowers  especially, 
causing  it  to  be  regarded  with  almost  universal  dis- 
favour. Yet  the  earwig,  like  every  other  insect,  is 
worthy  of  the  most  detailed  study  and  examination, 
and  the  more  time  we  devote  to  its  structure  and 
habits,  the  more  points  of  interest  do  we  discover. 

The  most  superficial  observer  can  scarcely  fail  to 
notice  the  remarkable  structure  placed  at  the  extremity 
of  the  body,  which  closely  resembles  a  pair  of  curved 
forceps.  The  popular  idea,  leaping  at  once  to  the 
conclusion  that  everything  connected  with  the  insect 
must  of  necessity  be  prejudicial  to  mankind,  holds 
that  these  forceps  are  created  for  the  express  purpose 
of  nipping  human  fingers.  As  barely  one  earwig  in 
ten  thousand  ever  comes  into  contact  with  a  human 
being,  it  is  scarcely  likely  that  such  weapons  would  be 
furnished  to  the  insects  against  a  foe  they  were  so  little 
likely  to  meet,  and  the  theory  is  therefore  hardly 
tenable.    Their  real  object  we  shall  presently  see. 

The  elytra,  as  before  stated,  are  of  a  soft  and 
leathery  nature,  therein  differing  considerably  from 
the  hard  and  horny  wing  cases  of  the  beetles.  In 
appearance,  they  somewhat  resemble  the  correspond- 
ing organs  of  the  staphylinid<e  (which,  it  will  be 
remembered,  form  one  of  the  principal  groups  of  the 
coleoptera),  being  very  small  in  proportion  to  the  size 
of  the  wings  which  they  protect,  and  leaving  several 
segments  of  the  abdomen  entirely  uncovered. 

The  wings  themselves  arc  most  wonderful  and 
beautiful  objects,  although  few  have  an  opportunity  of 
seeing  them  when  thoroughly  extended.  And  for  this 
reason,  that  the  membrane  of  which  they  are  com- 
posed is  of  so  delicate  a  nature,  and  the  innumerable 
folds  are  so  difficult  to  expand,  that  it  is  almost  im- 
possible to  spread  them  without  completely  tearing 
them  to  fragments,  and  the  still  more  difficult  task  of 
re-folding  them  and  packing  them  away  beneath  their 
cases  has  probably  never  yet  been  performed  by  man. 

How,  then,  does  the  insect  contrive  to  perform 
these  operations,  neither  of  which  occupies  more  than 
a  second  or  two  from  first  to  last  ? 

It  will  be  remembered  that  the  staphylinida,  as 
mentioned  in  one  of  the  previous  papers  of  this  series, 
are  accustomed  to  fold  their  wings  by  the  assistance 
of  the  extremity  of  the  body,  which  is  bent  over  the 
back  for  that  purpose.  The  same  is  the  case  with  the 
earwig,  which  is  enabled  to  fold  its  infinitely  more 
complex  wings  by  the  assistance  of  the  tail  forceps. 

The  rapidity  with  which  the  operation  is  completed 
is  perfectly  marvellous.  The  insect  alights,  gives  the 
wings  a  rapid  shake,  which  has  the  result  of  throwing 
them  into  longitudinal  folds,  turns  the  body  over  the 
back,  and  daintily  folds  them  up  with  the  forceps  j  it 
then  pushes  them  beneath  the  elytra,  which  it  finally 
smooths  over  them,  the  whole  operation  consuming 
barely  two  or  three  seconds. 

In  order  to  facilitate  the  folding  of  the  wings,  these 


organs  are  formed  of  a  number  of  strong  nenmres, 
running  longitudinally,  between  which  is  spread  the 
membrane  of  which  the  wings  are  composed  These 
ribs,  or  nervures,  are  furnished  with  a  double  set  of 
leathery  hinges,  so  that  they  can  be  folded  back  upon 
themselves  in  somewhat  the  same  manner  as  thecovtr 
of  a  book. 

The  life-history  of  the  earwig,  at  least  as  r^ardsone 
point,  is  probably  unique  in  the  insect  world. 

It  is  a  well-known  fact  that  insects,  as  a  general 
rule,  never  see  their  own  offspring ;  far  less  do  they 
tend  them  and  bring  them  up.  The  object  of  their 
existence  seems  to  terminate  as  soon  as  the  eggs  are 
deposited,  the  parent  insect  seldom  surviving  that 
operation  for  more  than  a  few  hours.  In  very  few 
cases  is  she  still  living  when  the  eggs  are  hatched,  the 
larvae  being  able  from  the  moment  of  their  birth  to 
take  care  of  themselves. 

Some  insects,  such  as  the  bees  and  ants,  are  per- 
fectly helpless  while  in  their  larval  condition,  and  are 
therefore  nurtured  and  tended  by  perfect  insects.  But 
not  by  the  parents,  although  they  may  still  be  living, 
their  object  in  life  seeming  to  be  entirely  confined  to 
the  deposition  of  eggs. 

The  earwig,  however,  furnishes  a  remarkable  ex- 
ception to  this  rule,  for  the  maternal  parent  not  only 
continues  to  exist  after  her  eggs  are  deposited,  bat 
actually  watches  over  and  guards  her  progeny  from 
danger.  It  is  by  no  means  unusual,  in  the  early  spring, 
on  turning  over  a  stone  or  log,  to  see  the  parent  earwig 
sitting  over  and  guarding  her  eggs,  or,  a  week  or  two 
later,  her  young  brood.  I  have  myself  found  as  many 
as  five  or  six  batches  of  eggs,  each  guarded  by  the 
mother,  in  the  course  of  a  single  day. 

The  parent  insect  may  be  repeatedly  removed  from 
her  post,  but  will  as  often  make  her  way  back  to  the 
spot,  giving  even  her  very  life  in  behalf  of  her 
offspring. 

The  eggs  are  usually  placed  by  the  parent  ear^^ig  in 
some  moist  and  damp  spot,  and  are  shifted  to  another 
situation  if  the  locality  should  show  signs  of  becoming 
too  dry  for  their  welfare. 

Both  the  larvae  and  pupae  of  the  earwig  closely 
resemble  the  imago,  and  by  a  casual  observer  would 
probably  be  considered  as  adult  insects.  The  lanse, 
however,  are  without  traces  of  wings,  and  the  pu[*e 
only  possess  those  organs  in  a  rudimentary  form,  while 
the  tail  forceps  are  without  the  strong  curve  found  in 
those  of  the  perfect  insect  The  antennae,  too,  are 
formed  of  fewer  joints. 

Several  species  of  earwigs  inhabit  Great  Britain,  all 
of  them,  with  a  single  exception,  being  tolerably  com- 
mon. Most  of  them,  however,  are  so  similar  in  habits 
and  appearance  to  the  common  species  {Forptda 
aurictUaria)  that  a  separate  description  is  unnecessai)', 
and  we  therefore  pass  to  the  solitary  rarity  in  the  group, 
namely,  the  Giant  Earwig  {Labidura  giganiea). 

As  its  name  implies,  this  insect  is  far  superior  in 
size  to  the  commoner  species.  It  is  an  inhabitant  of 
the  sea-coast,  dwelling  among  the  rocks  during  the  day 
time,  and  venturing  out  at  night  in  search  of  prey. 

The  forceps  of  the  insect,  which  are  very  long  m 
proportion  to  the  size  of  the  body,  are  of  a  rather 
remarkable  form,  being  almost  straight,  without  the 
decided  curve  found  in  those  of  our  common  species. 
In  the  female,  these  organs  are  comparatively  small 

Among  the  foreign  earwigs,  also,  there  is,  curiously 
enough,  both  in  form  or  habits,  but  little  variety  to 
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what  we  might  expect  when  we  take  into  consideration 
the  strange  developments  of  structure  found  in  insects 
of  other  orders.  One  species  is,  however,  remarkable 
for  the  enormous  size  of  the  forceps,  which,  at  any 
rate  in  the  male  insect,  fully  equal  the  entire  length  of 
the  body. 

We  now  come  to  the  OrthopUra,  or '  straight  winged ' 
insects,  so  called  because  the  wings  can  be  folded 
longitudinally  only,  and  not  transversely,  as  can  those 
of  the  beetles  and  earwigs. '  The  order  comprises  the 
insects  popularly  known  as  Cockroaches,  Grasshoppers, 
Crickets,  Locusts,  etc 

Among  the  other  distinguishing  characteristics  of 
the  insect  of  this  order  may  be  mentioned  the  con- 
struction of  the  elytra,  which  are  tough,  leathery,  and 
strongly  veined,  and  the  formation  of  the  mouth, 
which  is  furnished  with  jan-s  suitable  for  cutting  the 
substances  which  are  selected  as  food.  This  formation 
of  the  jaws  effectually  distinguishes  the  OrthopUra  from 
the  Hikropttra,  which  otherwise^they  closely  resemble, 
and  which  are  provided  with  a  beak,  or  proboscis, 
through  which  fluids  can  be  sucked  into  the  mouth. 

'J'he  OrthopUra  are 
usually  considered  as 

being  divided  into  four  "        "'      '" " 

groups,    the     first    of  ^ 

which,  viz.,  the  Cvr- 
saria,0T  'runners,' com- 
prises the  rather  un- 
pleasant insects  bear- 
ing the  popular  title 
of  Cockroaches. 

Our  common  British 
cockroach  must  be 
familiar  to  all,  for,  al- 
though it  is  not  an 
indigenous  inhabitant 
of  Great  Britain,  there 
is  now  hardly  a  part  of 
the  country  in  which 
it  is  not  to  be  found  in 
abundance.  ^^^^^  ^^^  ^^^^ 

The  insect  is  per- 
haps more    commonly 

known  by  the  erroneous  appellation  of  '  black-bcctle,'  1 
a  very  mistaken  title,  the  insect  being  n-jilher  black  I 
nor  yet  a  beetle.  I 

There  are  few  creatures  more  thoroughly  detested  ' 
than  the  cockroach,  and  certainly  not  without  some    | 
reason,  for  it  cannot  be  denied  that  it  is  both  mis- 
chievous and  destructive,  as  well  as  being  possessed  of 
a  most   unpleasant  odour.     Yet  these  disadvantages  | 
are  fully  counter'oalanced  by  the  benefits  which  it  confers 
upon  us,  and  to  which  we  shall  shortly  have  occasion 
to  refer.  , 

There  are  comparatively  few  houses  which  are  not  . 
infested  by  these  insects.  During  the  day  time  they  1 
keep  carefully  out  of  sight,  knowing  instinctively  the  ' 
danger  of  making  their  appearance.  As  soon,  how-  ' 
ever,  as  the  house  is  closed  for  the  night,  they  emerge  1 
from  their  retreats,  and  proceed  to  forage  in  search  of 
food.  If  a  light  be  suddenly  brought  into  a  room,  the  I 
kitchen  more  especially,  dunng  the  hours  of  darkness,  | 
a  strange  spectacle  presents  itself.  The  floor  and  walls 
are  almost  black  with  cockroaches  of  all  sizes,  scamper-  I 
ing  with  all  possible  speed  to  their  holes,  or  shrinking  ! 
3  in  hopes  of  avoiding  observation. 


Among  these  cockroaches  will  be  found  four  distinct 
forms,  viz.,  the  larva,  the  pupa,  the  perfect  male,  and 
the  perfect  female. 

The  larva  and  pupa,  as  is  the  case  with  all  the 
orthopttra,  closely  resemble  the  perfect  insect,  the 
chief  point  of  difference  lying  in  the  absence  of  wings. 
The  two  sexes  of  the  adult  insect  differ  very  con- 
siderably in  appearance.  The  male,  which  is  by  far 
the  more  handsome,  may  be  easily  distinguished  by 
the  superior  length  of  his  antennje,  and  by  the  pos- 
session of  wings,  which,  in  the  female,  are  present 
only  in  a  rudimentary  form ;  in  general  appearance, 
too,  he  is  slighter  and  more  graceful.  The  head,  in 
both  sexes,  is  only  partly  visible,  being  almost  entirely 
concealed  beneath  the  broad  and  shield-like  thorax. 
The  colour  of  the  insects  is  a  rich  brownish  red. 

It  is,  at  first  sight,  somewhat  difficult  to  understand 

how  the  cockroach  should  have  contrived  to  spread 

itself  so  completely  over  the   country.     In  the  first 

place,   of  course,   it   must   have  been  imported  by 

means  of  ships  from  the  countries  of  which  it  was  a 

[  native.       But,    so  are    many    other    insects,    which, 

'  although  common  enough  in   the  neighbourhood  of 

the  docks,  are  seldom 

_  or  never  found  at  any 

'~i==-'*V.  distance    from    those 

^^"^s,.,^^  localities. 

With  the  cockroach, 
howevcr,it  is  a  different 
matter.  The  insect  is 
by  nature  a  lover  of 
warmth,  and  is  there- 
.  fore  greatly  attracted 
by  the  heat  of  the 
kitchens  of  the  neigh- 
bouring houses.  Once 
ha  ing  taken  up  its 
I  quarters,  it  is  easily 
transferred  from  house 
to  house  in  numberless 
ways,  chief  among 
which  may  be  men- 
I   _    ^j     ji^j  tioned    the  laundress' 

baskets,  and  the  bun- 
dles of  firewood  from 
the  grocers'  shops.  Hamjjcrs,  etc,  sent  by  mil, 
are  tolerably  certain  to  harbour  a  number  of  the 
insects,  so  that  their  talent  for  spreading  themselves 
over  the  country  is  easily  explained. 

Once  fairly  within  a  house,  it  is  an  almost  impossible 
task  to  thoroughly  exterminate  them.  Insect  powders 
may  be  employed  with  apparently  the  best  results. 
Every  morning  the  floors  are  found  to  be  strewed  with 
the  dead  and  dying  in  all  stages  of  development 
Jars  of  treacle  or  stale  beer  are  placed  in  the  comers  of 
the  room,  and  are  found  almost  choked  up  with 
corpses  in  the  morning.  Daily  their  numbers  diminish, 
and  in  a  week  or  two  the  house  is  supposed  to  be 
cleared  of  the  pests,  and  the  campaign  is  relaxed. 

A  month  afterwards  the  insects  are  as  numerous  as 
ever.  Yet  the  baskets  and  firewood  have  been  care- 
fully examined,  and  the  greatest  precautions  taken 
against  introducing  even  a  single  specimen  into  the 
house.  Whence,  then,  have  these  myriads  ap- 
peared ? 

The  matter  is  easily  explained.  The  insect  powders 
did  their  duty  well  enough,  and  destroyed  every  living 
insect     But  they  could  not  damage  the  eggs  which 
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had  been  already  deposited,  and  which,   of   course, 
escaped  without  the  slightest  injury.  | 

The  manner  in  which  the  eggs  of  the  cockroach  are  I 
laid  is  most  singular.  Unlike  those  of  other  insects,  they 
are  enclosed  in  a  tough,  homy  case,  shaped  somewhat  j 
like  an  oval  purse,  ^i-ith  a  serrated  ridge  running  along  ' 
one  side,  and  corresponding  to  the  clasp. 


«    ^-^     f 


Each  of  these  cases  contains  sixteen  eggs,  each  in  a 
separate  cell,  and  placed  in  two  longitudinal  rows, 
lying  in  much  the  same  manner  as  do  peas  in  a  pod. 
^Vhen  the  time  approaches  for  the  eggs  to  hatch,  the 
case  opens  at  the  clasp,  so  to  speak,  and  the  young 
larvae  emei^e,  their  late  habitation  again  closing  and 
seeming  to  all  appearance  entirely  unchanged. 

How  these  curious  egg-cases,  which  are  rather  more 
than  two-fifths  of  an  inch  in  length,  are  produced  has 
not  yet  been  discovered. 

We  must  not  conclude  without  a  few  words  con- 
cerning the  services  rendered  to  mankind  by  the 
cockroaches. 

In  the  first  place,  these  insects  perform  the  impor- 
tant duties  of  scavengers.  Everj'  piece  of  wasted  food, 
every  scrap  upon  the  floor  serve  them  for  provisions, 
and  material  is  thus  removed  which,  if  allowed  to  remain 
and  putrefy,  would  probably  be  productive  of  serious 
consequences. 

In  the  next  place,  cockroaches,  although  unpleasant 
enough  in  their  way,  are  the  greatest  foes  of  other  and 
still  more  disagreeable  insects,  devouring  them  with  the 
greatest  eagerness,  and  never  allowing  one  to  remain 
alive  in  the  house  in  which  they  have  taken  up  their 
quarters.  So  much  is  this  the  case,  that  cockroaches 
are  actually  welcomed  on  board  ship,  the  sailors 
knowing  that  they  will  shortly  free  the  vessel  from  the 
insect  pests  which  had  before  been  so  troublesome. 

Although  the  common  cockroach  is  not  a  native  of 
Great  Britain,  there  are  other  species  of  the  same 
genus  (Blatta^  which  are  indigenous  to  our  islands. 
One  of  these  is  a  cockroach  without  a  popular  name, 
but  which  is  scientifically  known  as  Blatta  ericetorum. 
This  is  quite  a  small  insect,  being  scarcely  one-third  of 
an  inch  in  length,  and  of  a  pale  yellow  colour.  As  its 
name  implies,  it  is  found  among  heath. 

Another  of  the  outdoor  species  is  the  Field  Cockroach 
(B.  germanka),  a  doubtful  British  native.  The  en- 
case of  this  insect  has  the  peculiarity  of  containing  no 
less  than  thirty  eggs. 

The  Cockroaches  were  formerly  supposed  by  many 
entomologists  to  constitute  a  distinct  order,  which 
they  termed  Dictyotoptera,  a  word  signifying 'reticu- 
lated-winged,' and  which  was  applied  to  them  on 
account  of  the  curiously  veined  elytra. 
(To  it  continued. ) 


'l^otn  1  iS^tact)  (Slemnttars  ^citntc' 

FOURTH    SCHEDULE    SUBJECTS: 
MECHANICa 

BY   RICHARD   BALCHIN. 

ENOUGH  has  now  been  said  of  the  1st  st^e  to 
show  how  the  whole  of  this  division  of  the  sub- 
ject is  treated.     I  now  pass  on  to  stage  2.    Speakii^ 
generally,  the  whole  subject  is  thus  arranged  :— 
ist  Stage — '  Matter ;  its  states  and  properties.' 
and    „       '  Matter  acted  upon  by  force.' 
3rd     „        '  Force  accomplthing  work.' 
The  code  of  1881  gives  the  following  syllabus:— 
I,  Matter  in  motion ;  a.  The  weight  of  a  body,  its 
inertia  and  momentum ;  3,  Measures  of  force ;  4,  Work 
done  by  a  force ;  5,  Meanmg  of  the  term  eneig)';  6, 
Energy  cannot  be  destroyed ;  7,  Modem  notions  as 
to  heaL 

In  this  scheme,  I  would  change  the  wording  of  the 
6th  item,  and  say  'Neither  force  nor  matter  can  be 
destroyed  or  created;'  and  in  the  sth  item  include, 
'  the  meaning  of  conservation  of  energy.'    My  reasons 
for  doing  so  will  appear  by-and-bye.     In  the  second 
stage,   as  in   the  first,   I   have  prepared  a  detailed 
syllabus  of  lessons  for  the  year.     It  is  as  follows  :— 
I.  Motion  of  matter ;  definition  of  modon  and 
velocity;  motion  the  law  of  the  universe; 
absolute  and  relative  motion  and  rest:  uni- 
form, accelerated,  and  retarded  velocities. 
3.  Force,  the  producer  of  motion;  definition; 
measure  of  force  and  of  velocity ;  momentum 
and  inertia. 

3.  Newton's  laws  of  motion ;  parallelogram  01 

motion  and  of  forces. 

4.  Work ;  definition ;   distinction  between  force 

and  work ;  imil  of  work  /  measure  of  worit ; 
horse  power  of  steam  engine. 

5.  Energy ;    definition ;     potential    and   actual 

energy ;  conservation  of  energy ;  distinctioii 
between  force,  energy,  and  work. 

6.  Heat,  a  force;  mechanical  equivalent  of  heat: 

old  and  modem  notions  respecting  heaL 

7.  Natural  forces;  all  force  naturally  existent; 

force  of  gravitation ;  chemical  force ;  eIk- 
trical  force ;  heat  force ;  change  from  ok 
kind  of  force  to  another ;  indestnictibilic]' 
of  force  as  of  matter ;  uncreatability  of  forw 
as  of  matter ;  purpose  of  machinery,  to  ««- 
nect  a  force  with  the  work  to  be  ioat,  and 
to  direct  such  force. 

8.  Gravity  and  we^ht ;  definition  of  grarity  and 

of  weight ;  meaning  of  the  statement '  gravit)' 
varies  inversely  as  the  square  of  the  distance; 
same  law  as  applied  to  light  and  heat 
I  have  no  hesitation  in  saying  that  this  is  the  most 
munificent  series  of  subjects  for  the  exercise  of  the 
powers  of  the  educator  that  can  well  be  arranged  If 
a  boy,  under  the  inHuence  of  a  philosophical  teacher, 
has  two  intellectual  drills  per  week  on  the  above  plan- 
he  will,  by  the  end  of  the  year,  have  received  snch  an 
accession  of  mental  power  as  shall  fit  him,  in  after  life, 
to  think  for  himself,  and  think  correctly ;  to  act  fM 
himself  and  for  others,  worthily ;  and,  in  short,  to  ukt 
his  place  in  the  ranks  of  the  thoughtful  citizens  of  i^ 
country.  And  this  is  the  character  we  teachers  shou*! 
lay  ourselves  out  to  form.  Of  course,  if  there  »« 
some  amons  us  who  never  think  for  one  mwKE' 
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of  forming  character  at  all,  but  only  of  making 
percentages  and  getting  grants,  to  such  it  signifies 
but  little  what  series  of  subjects  or  what  schemes 
they  adopt  They  are  mere  creatures  of  Robert 
Ix)we,  and  not  educators  at  all.  These  are  happily, 
however,  the  minority.  Most  of  us  have  seen  the 
gradual  growth  of  intellectual  power,  under  the  in- 
fluence of  our  teaching.  Most  of  us  have  had 
experiences  similar  to  the  one  I  passed  through  a 
few  evenings  ago.  It  was  this.  I  am  a  vice-president 
of  a  large  Liberal  club.  A  gentleman  on  the  com- 
mittee made  a  lucid  and  powerful  speech  at  an 
important  general  meeting.  He  was  one  of  my  old 
British-school  boys.  Now  he  is  the  father  of  a  family 
and  one  of  the  most  respected  and  influential  men  in 
his  neighbourhood.  As  I  sat  and  listened  to  him  I 
distinctly  recognised  the  mental  moulding  he  had 
received  when  a  boy  at  the  old  school — ^a  school 
where  there  was  little  of  code,  but  much  of  soul.  I 
have  my  reward  I  ask.  Is  it  not  this  'mind-shaping' 
that  produces  Garfields  ?  And  how  many  '  Garfields' 
are  likely  to  come  from  our  schools  ?  I  am  told  that 
this  Mechanics  is  a  'dry' subject !  Is  it?  Only  a 
few  days  ago  I  was  giving  a  lesson  on  the  conservation 
of  energy.  Warming  with  the  subject,  I  described  a 
mountain  torrent  suddenly  dammed  up  by  a  great  fall 
of  earth  across  its  path.  Pictured  the  vast  accumu- 
lation of  pent-up  waters.  Spoke  of  the  tremendous 
potential  energy  there  generated ;  of  the  threatening 
trembling  of  the  barrier,  the  fearful  crack,  the  faU, 
the  rushing  of  the  waters,  and  their  dreadfully  destruc- 
tive energy  now  all  actual  Eighty  little  eyes  flashed 
from  the  desks  with  the  fires  of  excitement ;  scarce 
one  of  the  boys  but  what  had  risen  from  his  seat, 
blazing  all  up  with  ardour,  and  wanting  to.  ask  ques- 
tions about  it.  A  dull  subject !  Let  none  but  the 
*  Dry-as-dusts '  say  so.  And  I  cannot  but  feel  that 
in  a  school  which  is  not  a  mere  valley  of  dry  bones 
without  a  soul,  this  subject  may  be  the  means  of 
generating  such  an  amount  of  potential  mental  energy, 
that  the  boys  possessing  it,  and  making  it  actual  m 
their  after  lives,  shall  have  reason  to  bless  the  force 
of  soul  of  the  teacher  that  originated  it. 

There  is,  perhaps,  one  disadvantage  about  this  second 
stage.  It  is  not  capable  of  being  illustrated  by  so 
many  experiments  of  a  striking  character,  as  are  the 
iirst  and  third  stages ;  nor  will  any  mechanical  con- 
trivance, or  apparatus,  that  the  boys  so  delight  in,  be 
needed  But  on  the  other  hand,  all  the  phenomena 
of  everyday  life,  and  all  the  natural  objects  around 
us  can  be  put  into  requisition.  It  is  essentially  a  mind- 
expanding  and  thought-generating  subject.  One  thing 
however  is  needful  The  teacher  must  himself  tho- 
roughly grasp  the  questions  involved.  It  is  a  most 
remarkable  thing,  true  nevertheless,  that  there  are 
some  head  and  assistant  teachers  who  have  three,  four, 
and  even  more  'science  certificates,'  who  are  yet 
unable  to  explain  and  illustrate  some  of  the  simplest 
phenomena  of  everyday  life.  I  know  of  at  least  one 
man  who  holds  thirteen  science  certificates.  Just  take 
a  long  breath,  and  imagine  a  single  finite  mind  with 
*  advanced '  knowledge  upon  thirteen  different 
sciences !  And  yet  such  a  one  at  a  loss  to  explain 
before  boys  the  striking  of  a  match  and  the  lighting  of 
a  tallow  candle  1  I  am  afraid  these  '  advanced  scien- 
tists* have  become  acquainted  with  the  terms  in 
which  scientific  facts  are  expressed,  rather  than  with 
the  ideas  underlying  those  terms.    As  the  Education 


department  seems  determined  to  enter  upon  a  new 
path,  and  encourage  real  mental  culture,  why  not 
insist  that  the  first  science  certificate  granted  shall  be 
for  ♦  Natural  Philosophy*  ?  And  on  the  examination 
paper  let  at  least  half  the  questions  set  relate  to  the 
method  of  teaching  the  subject  And  grant  no  certi- 
ficate at  all  until  the  candidate  has  really  given  a  satis- 
factory lesson  to  a  class  of  children  or  young  men,  on 
the  particular  subject  he  desires  to  pass  in.  For  why 
give  a  certificate,  enabling  a  person  to  teach  a  certain 
science,  before  you  have  ascertained  whether  or  not 
he  can  teach  at  all  ?  If  graduates  from  universities 
are  going  to  become  assistants  in  our  schools  simply 
on  the  strength  of  having  given  some  evidence  of  the 
possession  of,  it  may  be,  a  crude  stock  of  undigested 
book  knowledge,  then  'the  Lord  deliver  me  from 
Su:  Harry  Vane.'  For  if  such  a  one  be  as  much  my 
social  superior  as  Lord  Randolph  Churchill  himself, 
he  would  still  be  not  worth  his  salt  Superior  social 
position  1  This  is  surely  the  seasoning  in  Sam  Wel- 
ter's pies  that  was  supposed  to  make  up  for  the  absence 
of  good  meat 

In  next  month's  issue  I  propose  giving  an  outline  of 
a  lesson  on  '  Motion  of  Matter.' 


(  Continued  from  page  377.) 

BY  WILLIAM  SPENCER, 
Author  of  <  Spencer's  Exercises  in  Arithmdic* 

Another  example : — If  16  men  in  6  days  of  10  houi^ 
each  build  a  wall  480  yards  long  and  8  feet  high,  what 
length  of  wall  12  feet  high  could  20  men  build  in  5 
days  of  12  hours  each?  Here  we  see  first  that  the 
answer  requires  to  be  in  length  of  wall,  hence  the  480 
yards  is  placed  above  the  line  to  the  extreme  left  We 
now  take  the  various  (4)  ratios  as  they  come  in  the 
question,  so  as  to  be  careful  that  we  omit  none.  As 
16  men  built  the  480  yards,  20  men  can  build  more, 
hence  the  24  is  placed  above  the  line  as  the  numerator 
or  multiplier,  and  the  16  below  the  line  as  the  denomi- 
nator or  divisor.  In  considering  the  days,  we  conclude 
that  less  wall  will  be  built  in  5  days  than  was  done  in 
the  6  da^s,  hence  the  5  will  be  above  the  line  and  the 
6  below  It  Next,  as  the  hours  a  day  in  the  consequent 
(12)  are  greater  than  those  in  the  antecedent  (10),  a 
longer  wall  will,  on  that  account,  be  built,  hence  the 
12  above  and  the  10  below  the  line.  Lastly,  as  the 
required  wall  is  to  be  12  feet  high,  against  the  given 
one  being  8  feet,  it  is  evident  that,  being  a  higher  wall, 
a  shorter  length  of  it  would  be  built — A  of  it  Hence 
the  arrangement  and  work  will  be  as  follows  : — 
yards       m.       d      hr.      ft 

\\    x)^3XX^xxX      ^^  ^ 

Here  we  notice,  as  was  observed  in  working  Com- 
pound Fractions  and  Multiplication  of  Fractions,  that 
immense  labour  is  saved  by  cancelling  the  numbers  as 
above.  Often  the  whole  of  the  lower  numbers  will 
vanish,  as  in  the  above,  since  the  3  would  go  into  the 
30  ;  but  second,  or  compound  cancelling,  is  difficult  to 
follow,  except  to  the  person  who  has  performed  it,  and 
is  somewhat  difficult  to  show  clearly  on  paper.  The 
above  work  can  be  simplified,  as  in  the  previous  ques- 
tion, by  putting  the  lowest  ratios  only : — 
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yards    m.   d   hr.   ft. 
40  H%x  s_x  v^ X  ^  X  2  =  400  yards.  Ans. 

Here  the  5  and  6  above  the  line  cancel  the  6  and  5 
below  the  line,  and  the  4X 3  (12)  below  the  line  goes 
40  times  into  the  480,  hence  the  result 

The  most  common  error  into  which  a  boy  falls  in 
arranging  or  '  stating '  a  question,  is  that  he  loses  sight 
of  what  the  answer  requires  to  be  in,  hence  the  import- 
ance of  having  the  number  first  put  down  distinctly 
headed,  as  in  the  above,  '  yards,'  length  of  wall.  For 
instance,  in  the  above  question,  a  boy  takes  the  two 
terms,  16  men  and  20  men,  and  reasons  thus: — *  20 
men  will  do  it  in  fewer  days,'  or  *they  will  require 
shorter  days,'  forgetting  that  the  answer  required  is  not 
the  number  of  days,  or  the  length  of  the  days,  but 
length  of  wall.  Impress  well  that  the  eye  and  mind 
must  be  well  concentrated  on  the  antecedent — the 
number  first  put  down — whose  consequent  is  required. 
In  working  such  sums  on  the  board,  I  often  test  the 
scholars'  comprehension  by  myself  presenting  the 
question  to  them  falsely,  as  above  explained,  but  boys 
of  ordinary  capacity  easily  detect  the  fallacy.  In 
working  Compound  Proportion,  the  number  done  on 
the  board  is  very  large,  as  I  find  that  the  slower 
intellects  here  especially  require  Mine  upon  line,'  in 
order  to  state  correctly  a  question  that  contains  many 
terms. 

We  will  now  work  out  four  questions  in  Compound 
Proportion  and  comment  where  thought  necessary. 
The  first  three  are  taken  from  my  own  exercises  in 
•  Reduction  and  Proportion,'  and  the  fourth  from  the 
recent  Queen's  Scholarship  Examination, — July,  1881. 

(i)  If  150  yards  of  a  trench,  which  is  to  be  800 
yards  long,  be  dug  by  8  men  in  5  days,  in  how  many 
days  would  10  men  complete  the  remainder  ?  (No.  47.) 

Here  800  -  150  =  650  yards  to  be  completed.  This 
step,  to  a  feeble  thinker  or  rote  worker,  is  the  most 
puzzling,  as  he  expects,  somewhat  naturally,  that  all 
the  terms  are  expressed  in  working  order.  Now  state 
as  below,  putting  the  ratios  in  their  simplest  form, — 

days  yds.  m. 
l^ii|^  =  M=i7]days.  Ans. 

In  the  yards,  instead  of  Jj^J,  each  number  is  divided 
by  13,  and  in  the  men  the  ^^  is  divided  by  2. 

(2)  If  ;^38o  in  2  J  years  gain  £\^  interest,  what  is 
the  rate  i^er  cent  per  annum — that  is,  the  interest  of 
;^ioo  for  I  year?  ^No.  84.)  Here  we  will  put  down 
the  terms  in  full,  giving  the  time  in  ^/i^years  (5  and  2) 
and  then  cancel 

£      £  yr 

In  considering  what  the  answer  requires  to  be  in — 
money — we  observe  that  we  have  three  expressions  of 
money,  but  that  our  answer  requires  to  be  in  interest 
money,  not  principal,  which  is  money  out  at  and  pro- 
ducing interest,  and  will  be  further  explained  under 
Percentages. 

(3)  A  tunnel  800  yards  long  was  undertaken  to  be 
excavated  in  36  days,  but  at  the  end  of  30  days  it  was 
found  that  80  men  had  only  completed  600  yards. 
How  many  additional  men  must  be  employed  to  finish 
it  in  the  remaining  6  days  ?  (No.  38.)  This  is  another 
puzzling  question  to  boys  who  work  by  rote  rather  than 
by  reason,  who    as  I  sometimes  remark,  use  their 


pencil  more  liberally  than  their  brain.  We  have  three 
preliminaries  to  consider  before  we  can  fomially  state 
the  question  : — first,  the  remnant  of  the  tunnel,  which 
must  evidently  (800  -  600)  be  200  yards ;  second,  the 
number  of  additional  men.  This  latter  is  a  sore  puzzle 
to  most  boys,  but  if  we  find  how  many  men  the  work 
will  really  take,  we  can  see  how  many  that  is  above  the 
number  previously  employed,  and  consequently  must 
give  the  number  of  additional  men.  Thirdly,  the  num- 
ber of  days  (36)  a  boy  is  puzzled  what  to  do  wth,  not 
seeing  that  it  does  not  enter  into  the  working  of  the 
question  at  all,  as  we  have  the  ratio  for  the  da)'s  in  the 
30  and  6  which  make  up  the  36.  I  now  cause  the 
class  to  read  the  question  in  its  prepared  and  amended 
form, — If  600  yards  be  excavated  in  30  da)'s  by  80  men, 
how  many  men  can  do  200  yards  in  6  days  ? 
men  yds.  d. 

~  =^F=  '33l  men, 

3x1 

hence  133] -80  =  53]  additional  men.  Ans. 

As  \  of  a  man  is  an  anomalous  expression,  it  might 
be  viewed  as  a  man  for  a  third  of  the  time — that  \>,  for 
2  days  out  of  the  6.  In  the  statement  we  only  put 
down  the  lowest  ratios,  i  to  3  instead  of  200  to  600, 
as  the  200  yards  would  take  less  doing  than  the  600 ; 
and  5  to  I  instead  of  30  to  6,  as  the  shorter  time  {5 
days)  would  require  more  men  than  the  30  days  re- 
quired. Impress  well  that  when  arranging  a  pair  of 
terms  we  consider  them  only  for  the  moment  as  if 
there  were  no  other  terms,  the  others  being  left  for 
their  own  separate  consideration. 

(4)  How  many  hours  a  day  must  16  Englishmen 
and  7  2  Frenchmen  work  for  34  days  to  do  a  piece  of 
work  that  24  Englishmen  and  1 2  Frenchmen  can  do 
in  95  days  of  6  hours  each,  if  5  Englishmen  can  do  as 
much  in  a  day  as  6  Frenchmen  ?  (Q  S.  July,  1881.) 
As  5  E.  =  6  F.,  60  E.  =  72  F,  and  10  E.  =  12  F.; 
hence  16  E.  +  60  E.  =  76  E.,  and  24  E.  +  10  K  =  34  E- 
Having  eliminated  the  Frenchmen  by  converting  them 
into  their  equivalents  of  Englishmen,  the  question  may 
now  be  read, — How  many  hours  a  day  must  76  rotn 
work  for  34  days  to  do  a  piece  of  work  that  34  men 
can  do  in  95  days  of  6  hours  each  ? 
hrs.  m.  d. 
6x:s^X5jv;^:,o_    ^  j^  ^^^ 

As  to  the  statement,  the  answer  requires  to  be  m 
length  of  day,  hence  the  6  hours  given  is  first  put  down; 
and  as  76  men  will  require  shorter  days,  the  greattr 
number  is  put  below  the  line ;  but  as  the  number  of 
days  is  less,  only  34  against  95,  the  greater  number  is 
placed  above  the  line.  The  two  34's  cancel  each 
other,  and  19  divides  95  and  76. 

As  any  question   solved   by    Proportion   may  be 
worked  out  from  first  principles,  we  will  bring  our 
remarks  on  the  teaching  of  Proportion  to  a  close  by 
thus  working  out  the  above  exercise,  making  an  hour^ 
work  the  unit  of  operation. 
34  X  95  X  6  =  19,380,  hours'  work  in  the  whole. 
i9>38o-T-34  =  57o,  hours'  work  in  i  day  by  76  men. 
57o-r76  =  7|,  hours  per  day.  Ans. 
If  we  carefully  compare  this  latter  process  with  the 
former,  we  see  that  the  operations  are  exactly  identical, 
except  the  shortening  of  the  work  in  the  former  bv 
cancelling,  and  this  cancelling  is  the  chief  ad>-anta^e 
that  Compound  Proportion  has  over  working  by  first 
principles,  as  it  can  generally  be  extensively  resorted  to. 

(To  be  continued,) 
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decent  Snspmion  Questions* 

\Tke  Editor  respectfully  solicits  contributions — all  of  which  wiU 
be  regarded  as  STRICTLY  private— /^  this  column.    For  obvious   \ 
reasons,  it  cannot  be  stated  in  which  district  the  questions  huze  ■ 
been  set.] 

Arithmetic. 

STANDARD   I. 

(i)  Add  together, — five,  twenty-three,  three  hundred 
and  nineteen,  and  seven.    Ans.  354. 

(2)  From  five  hundred  and  six,  take  two  hundred 
and  eighty-four.     Ans.  222. 

(3)  Add  together, — thirty-six,  seven,  five  hundred 
and  fourteen,  and  sixty-two.     Ans.  619. 

(4)  From  six  hundred  and  one,  take  one  hundred 
and  fifty-seven.     Ans.  444. 

STANDARD    II. 

(i)  Take  fourteen  thousand  and  five  from  two 
hundred  and  nine  thousand  and  four.     Ans.  194,999. 

(2)  Divide  twenty-one  thousand  and  eight  by  eight. 
Ans.  2,626. 

(3)  Multiply  four  thousand  tw^o  hundred  and  thirty 
six,  by  sixty-four.     Ans.  271,104. 

(4)  Multiply  29,432  by  seven.     Ans.  206,024. 

STANDARD   III. 

(i)  Add  together, — three  hundred  and  twenty-seven 
thousand  eight  hundred  and  ninety-one  pounds 
eighteen  shillings  and  tenpence,  and  one  hundred 
and  eighty-seven  thousand  three  hundred  and 
sixty-one   pounds  six  shillings  and  sixpence.      Ans. 

(2)  P'ind  the  difference  between  fourteen  thousand 
two  hundred  and  thirty-four  pounds  sixteen  shillings 
and  elevenpence,  and  one  hundred  and  sixteen 
thousand  one  hundred  and  sixty-four  pounds  and 
eightpence.     Ans.  ;^i  01,929  3s.  9d. 

(3)  Divide  two  hundred  and  sixty  thousand  nino 
hundred  and  forty-six  by  sixty-three.     Ans.  4,142. 

(4)  Write  in  figures  in  sefarateWnts^ — seven,  seventy, 
seven  million  and  seventeen,  and  seventy  thousand. 

STANDARD   IV, 

(i)  Reduce  one  hundred  and  fifty-cne  thousand 
five  hundred  and  thirty-six  pounds  eight  shillings  and 
three  halfpence  to  halfpence.     Ans.  72,737,475. 

(2)  Multiply  204  tons  4  cwt  i  qr.  17  lbs.,  by  45. 
Ans.  9,189  tons  18  cwt  9  lbs. 

(3)  Reduce  205  years,  7  months,  2  weeks,  4  days, 
2  hours,  32  minutes  to  seconds.  (Note,  13  months  = 
I  year).     Ans.  6,465,666,720. 

'  (4)  Divide  three  hundred  and  thirty-seven  thousand 
one  hundred  and  one  pounds  and  ninepence  by  forty- 
seven.     Ans.  ^7,172  7s.  3d. 

(5)  Bring  424  yards  to  poles,  and  then  back  to  feet 
and  inches,  and  explain  clearly  why  you  multiply  by 
two,  when  you  divide  by  5^.  Ans.  77  poles  ^  yard 
and  15,264  inches. 

STANDARD  V. 

(i)  Find  the  value  of  14,121  miles,  7  furlongs,  17 
poles,  2^  yards  at  ;^29  6s.  8d.  per  mile.  Ans. 
^^414,243  5s.  4d. 

(2)  If  one  yard  of  wire  cost  five  shillings  and  four- 
pence,  what  will  sixteen  poles,  two  yards,  one  foot 
cost  ?     Ans.  ;^24  IS.  9^. 


'  (3)  Make  out  the  following  bill : —  7  oz.  of  tea  at 
4s.  i)er  lb.,  16  lbs.  of  soap  at  3d.  per  lb.,  19  st  of 
flour  at  IS.  6d.  per  st,  and  100  quills  at  5s.  per  i,coo. 

019 
040 
1  8  6 
006 


I   14     9     Ans. 

(4)  If  16  men  build  a  w*all  in  4  days,  how  long  will 
it  take  28  men  to  do  it  ?    Ans.  2^  days. 

(5)  Find  the  cost  of  two  gross  of  pencils  at  one 
shilling  and  three  halfpence  per  doz.     Ans.  jQi  7s. 

STANDARD  VI. 

(i)  If  I  yard  cost  J  of  a  sovereign,  what  will  f  of  an 
English  ell  cost?    Ans.  8s.  io|d. 

(2)  If  five  men  paint  a  house  in  a  fortnight,  how 
many  men  will  do  it  in  23  days  3  hours?  (Note,  9 
hours  =  I  day).  Ans.  3  men,  if  the  fortnight  =14 
days ;  2^  men,  if  12  days  are  reckoned. 

(3)  SimpUfy :-  '}r&^'^      ^^  ^' 

(4)  How  many  half-crowns  are  there  in  240  florins  ? 
Ans.  192. 

(5)  If  half-a-crown  will  pay  the  carriage  of  2  lb?, 
from  Newcastle  to  I^ndon  (272  miles),  how  much  will 
it  take  to  pay  the  carriage  of  30  lbs.  from  Newcastle 
to  Berwick  (67  miles).     Ans.  9?.  z^Jd. 

(6)  Multiply  2I  by  if^,  and  subtract  4^  from  the 


result.     Ans.  'i^. 


Grammar. 


STANDARD   IV. 

Parse  : — 

(a)  His  sword  of  sharpness  in  his  hand  he 

took. 
{d)  One  of  the  chickens  went  to  the  trough 

to  drink. 

STANDARD  V. 

Parse  and  analyze : — 

(a)  The  humming  bird  in  the  picture  is 

sitting  on  its  eggs. 
(^)  There  is  great  advantage  in  along  delay 

STANDARD   VI. 

Parse  and  analyze : — 

{a)  The  sea,  which  was  very  rough,   soon 

went  down. 
{d)  The  children  who  saw  it,   fed  it  with 

crumbs. 

Dictation. 

STANDARD   I. 

Next  day  a  friend  came  to  see  Jane,  and  once  more 
the  poor  bird  got  no  food. 

STANDARD   11. 

The  eggs  are  prepared  for  food  in  various  ways,  and 
some  people  are  very  fond  of  them.  The  shells  also 
are  made  into  cups  and  ornaments  of  diiferent  kinds. 
The  ostrich  is  often  hunted  on  horseback,  but  so  rapid 
is  its  flight  that  the  hunters  would  seldom  succeed  in 
catching  it 
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STANDARD  III. 

When  the  mother  went  to  take  a  mournful  look  at 
her  child's  grave.  On  going  to  it,  she  found,  to  her 
great  surprise,  her  lost  dog.  It  was  lying  in  a  deep 
hole  which  it  had  scratched  for  itself  over  the  child's 
grave,  probably  hoping  to  get  a  little  nearer  to  the 
object  of  its  affection.  It  was  thin  and  weak,  but 
hunger  and  cold  had  not  overcome  its  love  nor 
lessened  the  force  of  its  attachment 


STANDARDS  IV.,   V.,   AND  VI. 
• 

The  moon  shone  through  the  opening  at  the  mouth 
of  the  creek  by  which  I  had  entered  the  forest,  and, 
considering  this  the  best  means  of  escape,  I  darted 
toward  it  like  an  arrow.  It  was  hardly  a  hundred 
yards  distant,  and  the  swallow  could  scarcely  have 
excelled  me  in  flight ;  yet,  as  I  turned  my  head  to  the 
shore,  I  could  see  several  dark  objects  dashing  through 
the  brushwood  at  a  pace  nearly  double  to  my  own. 
By  their  great  speed,  and  the  short  yells  which  they 
occasionally  gave,  I  knew  at  once  that  these  were  the 
much  dreaded  grey  wolves. 


■0- 


^ttblications  Stecei6eDf« 


Arithmetic— 

(i)  Bemrose's  Standard  Arithmetic.  Parts  L  to  IV.  Bern- 
rose  and  Sons. 

(2)  Harvey's  Examination  Arithmetic.    Blackie  and  Sons. 

(3)  Harvey's  Key  to  Examination  Arithmetic.  Blackie  and 
Sons. 

(4)  Knight's  Algebraic  Factors.    Blackie  and  Sons. 

(5)  Longman's  Modem  Series  Arithmetic.  Parts  I.  to  IV. 
Longmans,  GreeD,  and  Co. 

(6)  Longman's  Quarterly  Arithmetic  Tests.  Standards  II. 
to  VI.    Longmans,  Green,  and  Co. 

Domestic  Economy— 

(i)  Warren's  Cookery  Cards  for  the  Kitchen.  Bemrose  and 
Sons. 

English  Literature— 

(i)  Lewis's  English  Language.     E.  Stanford. 
(2)  Macaulay's  Essay  on  Moore's  Life  of  Byron.    W.  and  R. 
Chambers. 

Geography — 

(i)  Keith  Johnston's  School,  Physical,  and  Descriptive 
Geography.     E.  Stanford, 

(2)  Meiklejohn's  Geographical  Reader.  IIL  W.  and  R. 
Chambers. 

History— 

(i)  Sanderson's  History  of  the  British  Empire.  Blackie  and 
Sons. 

(2)  Young  Student's  English  History  Reading  Book.  Na.ional 
Society. 

Miscellaneous— 

(i)  Landell's  Boys'  Own  Toy-Maker.    Griffith  and  Farran. 

(2)  Taylor's  How  to  Prepare  Notes  of  Lessons.  National 
Society. 

(3)  The  Cambridge  Examiner.  Nos.  VH.  and  VIH.  E. 
Stanford. 

(4)  The  Public  Schoolboy's  Quiet  Hour.    Partridge  and  Co, 


Music— 

(f )  Crampton'i  Songs  for  Yoang  Singers.    B.  Williams. 

Books— 


(i)  Henty*s  Out  on  the  Pampas.  Griffith  and  Fama. 
(a)  Gellie*8  A  Gem  of  an  Aunt.  Griffith  and  Farxin. 
(3)  Bray's  We  Four.    Griffith  and  Farran. 

Periodical  Literature  ~ 

(i)  Ward  and  Lock's  Universal  Instructor.    XII.   Ward, 
Lock,  and  Co. 

Reading  Books — 

(i)  Longman's  Illustrated  Readers.  I.  to  III.  Loogmioi, 
Green,  ana  Co. 

(2)  Longman's  Poetical  Reader.     Longmans,  Green,  and  Ca 

(3)  Edgeworth's  Tales.    G.  Bell  and  Son. 

(4)  Bede's  Great  Englishmen.    G.  BeU  and  Son. 

Science — 

(i)  Prince's  Principles  of  Physiography.    J.  Heywood. 

(2)  Jago's  Inorganic  Chemistry.  Longmans,  Green,  and  Co. 
Writing— 

(i)  Tidmarsh's  Modem  Copy  Books.  Longmans,  Green  ind 
Ca 
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30.  Royal  Society  Anniversaiy  Meeting  . 


7-30  P'°- 
8  p.n). 

8  p.m. 

7.30  p.m. 
II  a.m. 

8  p.m. 
8  p.m. 

7  p.m. 

8  p.m. 


ft 


t> 


ti 


If 


7.30  pjD. 

7.30  p.m. 
8  p>m* 

7.30  p.!?. 
4.30  r.3. 

8  p.m. 
10  a.m. 


i» 


ft 


tt 


8  p.m. 
4.30  r  B. 


7.3c  p.=. 

4  pJD* 


Nov,  1881.] 


THE  PRACTICAL   TEACHER. 


435 


^he  practical  teacher. 

A  Monthly  Educational  Journal. 

To  Snbflcriben.— The  Practical  Teacher  is  pub- 
lished on  the  25th  of  every  month.  Price  6d  ;  post 
free,  yjd  ;  sent  post  free,  three  months  for  is.  iid. ; 
six  months,  3s.  gd. ;  a  year,  7  s.  6d. 

P.  0,  Orders  should  be  made  payahle  at  Chief  Office. 

Subscribers  not  receiving  their  copies  regularly  are 
respectfully  requested  to  write  to  the  Publisher. 

It  would  save  time  and  expense  if  subscribers 
when  remitting  would  state  ezactiy  what  numbers 
theywish  to  be  sent.    

To  Correspondents. — ^All  literary  communications 
should  be  addressed,  The  Editor  of  the  Prac- 
tical Teacher,  Pilgrim  Street,  Ludgate  Hill, 
London,  E.C 

Accepted  contributions  are  paid  for  within  twenty- 
one  days  of  publicatioa 

The  Editor   cannot  return  rc(jeoted   MSS.;   authore 
Btaoold  therefore  retain  oopies. 


TO  ADVERTISERS. 

Approved,  prepaid^  advertisements  will  be  inserted 
in  the  Practical  Teacher  at  the  following  rates : — 


20  words  or  under 

Above  20  words  and  under  33  words 
32  words  and  under  64  words 
For  every  additional  10  words 


8.  d. 

3  o 

4  o 

5  o 

I  o 


Teachers  Advertising  for  Situations. 

s.  d. 

20  words  or  under i  o 

For  every  additional  10  words        o  6 


For  an  ordinary  page 4  guineas. 

For  page  facing  matter  5  guineas. 

For  2nd  page  of  wrapper       5  guineas. 

For  3rd  page  of  wrapper       5  guineas. 

For  the  page  opposite  the  3rd  page  of 

wrapper...  5  guineas. 

For  the  4th  (back)  page  of  wrapper  ...  6  guineas. 

Parts  of  a  page  are  charged  at  a  ttightly  higher  rate.— Special  quotations 

will  be  given  for  a  series. 


Portfolios,  fitted  with  elastic  bands,  for  preserving  twelve  numbers  of '  The  Practical  Teacher,'  may 

now  be  had.    Price  2s.  6d.,  post  free. 


*«•  We  regret  that^  owing  to  the  great  pressure  upon 
our  spaccy  the  ^ Monthly  Notes ^  and  ^  Gossips  are 
this  month  cro7vded  out. 


Vttlilicationd  i^ebietoetr. 

*«*  We  are  sorry  to  disappoint  the  many  friends  who  desire  us 
to  quote  the  price  of  each  work  noticed  in  our  columns. 
This  we  would  respectfully  point  out  is  the  publishers*  duty 
and  not  ours ;  we  give  publicity  enough  to  a  book  when  we 
review  it  Our  readers  should  peruse  the  advertisements 
in  our  pages,  and  failing  to  find  the  price  here,  it  would  be 
no  great  trouble  or  expense  to  drop  a  line  to  the  publishers 
whose  name  and  address  we  will  gladly  give. 

Lectures  on  Teaching.  By  J.  G.  Fitch,  M.A. 
Cr.  8vo,  436  pp.  London;  Cambridge  Ware- 
house, 17,  Paternoster  Row. 

First  Notice. 
The  Head-masters  and  the  Assistant  masters  of  our 
great  public  schools  have  been  chiefly  chosen  from  among 
the  distinguished  graduates  of  our  universities,  and  the 
memory  of  their  own  school -training  has  been  their 
principal  guide  in  determining  the  methods  which  they 
nave  afterwards  adopted.  The  traditions  of  the  past 
have  been  of  late  greatly  interfered  with,  not  only  by 
^  the  spirit  of  the  age,'  which  demands  a  more  general 
culture  than  that  which  has  been  hitherto  afforded  in 
mosc  schools,  but  also  by  the  enforced  introduction  of  a 
'  modem  side,'  which  does  not  confine  its  attention  to 
language  and  mathematics.  To  effect  the  greatest 
economy  in  *  power  *  as  well  as  in  *  time '  requires  much 
skill  in  school  management,  and  this  skill  does  not 
often  '  come  bjr  nature.'  TheJ  Senate  of  the  Univer- 
sity of  Cambridge  in  1879  appointed  a  'Teachers' 
Training  Syndicate,'  'with  a  view  to  encourage  the 
studv  of  the  principles  and  practice  of  the  art  of 
teaching.'  The  volume  before  us  contains  the  third 
series  of  lectures  given  to  those  members  of  the  University 
who  intended  to  adopt  the  profession  of  teacher,  the 


preceding  series  having  reference  to  the  History  of  Edu- 
cation and  Mental  Science.  Few  men  have  had  a  more 
varied  experience  or  a  wider  field  of  observation  in 
reference  to  education  than  Mr.  Fitch,  and  his  opinions 
deserve  far  more  attention  than  most  of  the  imported 
theories  which  powerfully  attract  and  dazzle,  and  then, 
like  a  passing  meteor  go  into  darkness.  For  all  young 
teachers  there  is  most  valuable  counsel  in  this  book,  and 
there  are  few  experienced  men  who  will  not  gain  some- 
thing from  its  perusal.  The  mere  record  of  such 
sentiments  as  are  scattered  through  the  pages  of  this 
work  issued  from  the  Cambridge  University  Press  is 
inspiring  to  those  of  us  who  have  known  what  'Teaching ' 
has  been  in  most '  colleges  and  schools' ;  and  the  ultimate 
national  benefit  which  will  result  from  the  universal 
adoption  of  methods  which  'shall  make  the  work  of 
honest  learning  and  of  noble  teaching  simpler,  more 
effective,  and  more  delightful  to  the  commg  generations,' 
is  so  vast  as  to  challenge  the  attention  of  all  who,  like  the 
author  of  these  lectures^  believe  that  in  the  art  of  teaching 
the  discovery  of  scientific  methods  is  possible,  and  their 
application  practicable. 

The  fifteen  lectures  occupy  four  hundred  and  thirty-six 
pages,  and  treat  of  the  Teacher,  the  School,  Appliances, 
Discipline,  Learning  and  Remembering,  Examinmg,  Pre- 
paratory Training,  Study  of  Language,  English  Language, 
Arithmetic  as  an  Art  and  as  a  Science,  Geography  and 
Fact-Lore,  History,  Natural  Science,  and  the  Correlation 
of  Studies.  Those  who  have  studied  the  subject  of 
Education  in  its  modem  developnaents  will  find  no  new 
or  startling  theory  in  any  one  of  these  admirable  lectures. 
The  results  of  long  experience  are  presented  generally  in  a 
clear  light,  and  the  methods  by  which  good  intellectual  and 
moral  training  may  be  secured  are  sufficiently  indicated. 
Mr.  Fitch  says,  however,  that '  this  book  is  not,  and  does 
not  profess  to  be,  a  manual  of  method,'  but  no  attentive 
reader  can  fail  to  obtain  from  its  pages  much  help  in 
planning  and  developing  the  general  or  the  individual 
parts  of  his  school-work.  Our  space  will  not  allow 
us  to  particularize,  but  each  of  the  chapters  is  well 
worth  a  special  study. 
Here  is  a  passage  on  the  Ideal  Teacher  :— 

'Now  in  regard  to  all  the  duties  of  life  there  has  to  be 
considered  the  correlation  between  the  thing  to  be  done  and 
the  doer  of  it ;  the  qualities  of  the  agent  largely  determine 
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the  character  and  the  results  of  the  work.  In  all  mechanical 
labour,  in  which  matter  alone  has  to  be  acted  on,  the 
physical  strem;th  and  tactual  skill  of  the  artisan  are  the 
determining  forces;  his  motives  and  moral  qualifications 
have  little  to  do  with  the  result.  But  in  the  case  of  the 
schoolmaster,  as  in  that  of  the  priest,  or  of  the  statesman, 
mind  and  character  have  to  be  influenced  ;  and  it  is  found  that 
in  the  long  run  nothing  can  influence  character  like  character. 
You  teach,  not  only  by  what  you  siy  and  do,  but  very  largely  by 
what  you  are.  Hence  there  is  a  closer  correspondence  m  this 
department  of  human  labour  than  in  others  between  the  quality 
of  the  woric  and  the  attributes  of  the  workman.  You  cannot 
dissociate  the  two.  And  becaui^  in  the  profession  of  teaching 
the  ruler  or  agent  comes  into  closer  contact  with  the  person  ruled 
than  in  any  other  profession,  it  becomes  here  specially  needful  to 
inquire  not  only  what  is  the  character  of  the  work  to  be  done, 
but  what  manner  of  men  and  women  they  should  be  who  under- 
take to  do  it.* 

And  after  showing  the  advantage  of  ample  and  accurate 
knowledge  beyond  mere  professional  limits,  of  a  cheerful 
eqtiable  temper,  as  well  as  of  quickness  of  eye  and  ear 
and  of  a  cultivated  voice,  the  author  adds  : 

*And  it  need  hardly  be  said  here  that  the  one  crowning 
qualification  of  a  perfect  teacher  is  sympathy — sympathy  with 
young  children,  with  their  wants  and  their  ways;  and  that 
without  this  all  other  qualifications  fail  to  achieve  the  highest 
results.  The  true  teacher  ought  to  be  drawn  towards  the  pro- 
fession by  natural  inclination,  by  a  conviction  of  personal  fitness, 
and  by  a  wish  to  dedicate  himself  and  the  best  powers  and  facul- 
ties he  has  to  this  particular  form  of  service.  That  conviction,  if 
it  once  dominates  the  mind  of  a  person  in  any  walk  of  life,  does 
much  to  ennoble  and  beautify  even  work  which  would  otherwise 
be  distasteful ;  but  I  know  no  one  calling  in  which  the  presence 
of  that  conviction  is  more  necessary,  or  its  absence  more  dis- 
heartening than  that  of  a  schoolmaster.  Teaching  is  the  noblest 
of  all  proKssions,  but  it  is  the  sorriest  of  trades ;  and  nobody  can 
hope  to  succeed  m  it  who  does  not  throw  his  whole  he.Jt  into  it, 
and  who  does  not  find  a  positive  pleasure  as  he  watches  the 
quickened  attention  and  heightened  colour  of  a  little  child  as  he 
nnds  a  new  truth  dawning  upon  him,  or  as  some  latent  power  is 
called  forth.  There  is  no  calling  more  delightful  to  those  who 
like  it ;  none  which  seems  such  poor  drudgery  to  those  who  enter 
upon  it  reluctantly  or  merely  as  a  means  of  getting  a  living.  He 
who  takes  his  work  as  a  dose  is  likely  to  find  it  nauseous.  "  The 
good  schoolmaster,"  says  Fuller,  "  minces  his  precepts  for  chil- 
dren to  swallow,  hangmg  clogs  on  the  nimblcness  of  his  own 
soul,  that  his  scholars  may  go  along  with  him."  This  means 
that  he  has  enough  of  imaginative  sympathy  to  project  his  own 
mind,  so  to  speak,  into  that  of  his  pupil,  to  understand  what  is 
l^oing  on  there,  and  to  think  not  only  of  how  his  lesson  is  being 
imparted,  but  also  of  how  it  is  being  received.  But  noJx>dy  can 
do  this  Who  is  not  fond  of  his  work.  That  which  we  know  and 
care  about,  we  may  soon  learn  to  impart ;  that  which  we  know 
and  do  not  care  about  we  soon  cease  to  know  at  all,  to  any 
practical  purpose.' 

Mr.  Fitch,  when  speaking  of  the  choice  of  assistants, 
asserts  that  'it  is  in  the  lowest  cla^s  that  the  highest 
professional  skill  is  often  wanted.'  We  believe  this  so 
strongly  as  to  say,  unhesitatingly,  that  if  our  infant  schocls 
were  under  the  best  qualified  mistresses  the  problem  of 
popular  education  would  be  well  nigh  solved.  Mr.  Mun- 
della,  in  his  recent  speech,  lightly  *  insisted  upon  be  ter 
infant  teaching — the  foimdation  of  all  teaching ' ;  and  if 
the  ultimate  provisions  of  his  new  Pro  osals  shall  corre- 
spond with  this  expressed  opinion,  the  Vice-President  will 
have  '  deserved  well  of  his  country.'  The  need  of  great 
skill  in  dealing  with  the  minds  of  young  children  has  been 
greatly  overlooked. 

The  second  and  third  lectures  are  full  of  valuable  hints 
on  the  arrangements  of  the  schoolroom,  its  '  comeliness, 
its  furniture,  and  its  adjuncts  of  library,  museum,  etc., 
which  we  cannot  quote. 

The  important  question  of  Discipline  is  discussed  in  I 
the  next  chapter  in  great  detail,  but  not  more  fully  than  it 
demands.  The  success  of  a  teacher  lies  mostly  in  the 
character  of  his  discipline.  '  Force '  may  secure  outward 
compliance  with  law,  but  how  inferior  is  such  discipline 
to  that  which  wins  a  willing  obedience  through  kindly 
'  personal  influence.'  Mr.  Fitch  points  out  the  results  of 
these  opposite  modes  of  government,  but  allows  that '  it 
is  better  to  gain  obedience  by  force  than  not  at  all.'  He 
shows  the  '  refuge  of  lies '  to  which  impotent  teachers 
betake  themselves  in  entreaty,  self  assertion,  threats,  or 
1  utile  appeals  to  a  standard  of  moral  obligation  which  the 
pupil  is  not  able  to  acknowledge.     Obedience    must 


become  a  habit  in  school  life,  and  the  teachers  authority 
must  never  be  questioned  ;  his  conduct  should  be  so  con- 
sistent as  to  inspire  respect  and  confidence,  and  so  correct 
as  to  be  worthy  of  imitation.  Some  miy  be  '  bom  to 
command,'  yet 

*  Every  one  may  acquire  the  power  of  ruling  others  by  steadily 
setting  himself  to  do  so,  by  thinking  well  over  his  orders  before 
he  gives  them,  by  giving  them  without  faltering  or  equivocation, 
by  obeying  them  liimself,  by  determining  in  every  case,  and  at 
whatever  cost,  to  see  them  obeyed,  and,  above  all,  by  taking 
care  that  they  are  reasonabla  ana  right,  and  properly  adapted  to 
the  nature  of  chUdhood,  to  its  wealmess  and  its  needs.' 

Recreations,  prizes,  and  punishments  are  discussed  at 
some  length,  and  certain  theories  refuted.  With  regard 
to  punishments,  the  lecturer  insists  that  they  should  be 
inflicted  in  such  a  manner  that  the  child  shall  not  be 
*  conscious  of  injustice.'  •  Corporal  punishment,'  against 
which  so  many  unpractical  sentimentalists  declaim,  he 
does  not  denounce,  but,  nevertheless,  asserts  '  that  it  is 
almost  wholly  unnecessary,  that  it  does  more  harm  than 
good,  and  that  in  just  the  proportion  in  which  teachers 
understand  their  business  they  will  learn  to  dispense  with 
it.'  We  agree  with  this,  and  believe  that  a  /S^/^/ teacher 
will  not  need  to  use  the  birch. 

'  If  your  government  is  felt  to  be  based  on  high  principles,  to 
be  vigOant  and  entirely  just,  to  be  strict  without  being  severe,  to 
have  no  element  of  caprice  or  fitfulness  in  it ;  if  the  public 
opinion  of  the  school  is  so  formed,  that  a  scholar  is  unpopular 
who  does  wrong,  you  will  find  not  only  that  all  the  more  de- 
grading forms  of  personal  chastisement  arc  unnecessar}*,  bat 
that  the  need  of  punishment  in  any  form  will  steadily  disappear.' 

A  senior  wrangler  is  not  necessarily  a  good  head  master. 
Disc'plinary  power  depends  more  on  character  than  on 
culture. 

The  fifth  lecture  points  out  the  conditions  of  *  remem- 
bering '  what  is  learnt,  and  the  principles  which  should 
determine  the  kind  of  lesson  with  which  the  memory 
should  be  taxed.  The  interest  usually  excited  by  oral 
lessons  commtrnds  this  form  of  instruction,  and  when  the 
teacher  has  *  fluency,  fertility,  and  quickness  of  resourcf, 
care  in  the  choice  of  his  language  and  a  liicidm  ordo  in 
his  arrangem.-nt,  a  power  of  putting  the  same  truth  in 
several  different  lights,  a  quick  insight  in  discovering  the 
difficulties  in  the  learner's  mind  and  in  removing  each 
difficulty  when  it  occurs,*  qualities  which,  with  *  a  certain 
tact,'  are  indispensable,  there  is,  in  our  opinion,  no  mode 
so  effective  in  permanent  result  on  the  mind  of  the  pupil. 
The  collective  lesson  skilfully  given  is  the  most  valuable 
and  efficient  instrument  at  the  command  of  the  '  ptactical 
teacher '  for  true  educational  purposes.  Suggestions  as 
to  bookwork  and  home  exercises  close  this  chapter.  As 
might  be  expected,  Mr.  Fitch  insists  on  the  cultivation  of 
the  rational  memory  in  preference  to,  but  not  to  the 
neglect  of,  the  verbcd  memory.  He  shows,  for  example, 
the  little  value  of  beginning  grammar  by  learning  the 
definitions.  We  once  heard  a  distinguished  French 
educationist  say  in  accordance  with  this  opinion: 
'Commencer  par  la  definition,  c'est  commencer  la 
maison  par  le  toit ;  la  definition,  c*est  le  sommet  de  la 
science.'  The  uselessness  of '  learning  by  heart '  answers 
in '  catechisms,'  and  of  other  similar  '  memoriter '  work,  is 
made  manifest  in  passages  of  merciless  and  merited 
vigour. 

The  lecture  on  Examining  includes  the  '  Art  of  Qoes- 
tioning.'  Who  reaches  perfection  in  this  art  has  bat 
little  to  learn.  Principles  and  methods  are  indi.ated 
which,  fully  carried  out  in  practice,  will  save  both  teacher 
and  pupils  a  vast  amount  of  trouble.  Interrogation  dis- 
covers difficulties,  and  may  often  lead  to  a  rational  per- 
ception of  truth.  This  is  illustrated  at  length  in  a  Soaatic 
dialogue.  We  do  not  find,  however,  any  notice  oi  the 
elliptical  method  of  interrogation,  one  which  is  most  use- 
ful with  all  children  who  have  a  limited  command  of  Ian* 
guage.    Some  wise  cautions  are  given  with  regard  to 


teachers ^ ^ ^.  -     , 

thing  but  the  examination,  and  let  the  examination  take 
care  of  itself.' 
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Preparatory  Training  is  the  title  of  the  seventh  lec- 
ture, and  reviews  the  methods  adopted  in  teaching 
writing,  reading,  and  spelling.  We  sympathise  with  Mr. 
Fitch  in  a  kindly  regard  for  the  Kindergarten. 

'  Experience  shews  that  children  who  have  been  disciplined  on 
this  s^rstem,  are  found  (i)  to  have  got  the  nidiments  of  writing, 
connting  and  drawing,  and  to  be  \etter  prepared  for  the  ordinary 
subjects  of  school  instruction  than  others;  and  (2)  to  have 
obtained  in  an  indirect  way  a  eood  deal  of  useful  trauing  which 
shews  itself  in  quidcened  sen^ihty  and  prompter  intelligence !/ 

The  principles  of  the  system  should  be  more  fully,  recog- 
nised by  those  who  'examine '  our  infant  schools.  The  new 
proposals  of  Mr.  Mundella  seem  to  indicate  some  relief 
to  the  pressure  now  put  upon  the  *  little  ones/  and  we 
trust  that  the  joy  of  infant  life  will  not  be  banished  by 
any  code  from  our  public  elementary  schools. 

The  Teacher's  Manual  of  Exercises  in 
Mental  Arithmetic.  By  Henry  Hopkins, 
A.M.,  Ph.D.  245  pp.  London :  Simpkin,  Marshall 
and  Co. 

This  work,  which  is  now  in  the  third  edition,  is  one 
which,  on  the  face  of  it,  bears  evidence  of  a  prodigious 
amount  of  painstaking  labour  and  minute  accuracy. 
Twenty-five  thousand  questions  are  propounded,  and 
answers  given  to  each.  We  have  taken  the  trouble  to 
verify  some  hundred  or  so  of  these  answers,  selected 
almost  at  random,  and  have  as  yet  failed  to  meet  with 
any  mistakes.  This  gives  a  fair  i)resumption  that  there 
really  are  very  few  indeed,  if  any,  in  the  whole  book. 

The  importance  of  Mental  Arithmetic  has,  we  humbly 
think,  been  both  undervalued  and  overvalued ;  under- 
valued by  those  who  scarcely  teach  the  science  orally, 
overvalued  by  those  who,  like  our  author,  teach  it  to  an 
excess,  with  the  inevitable  result  of  making  calculating 
machines  out  of  inteLigent  beings.  Of  the  two  courses, 
very  probably  the  former  is  the  more  culpable.  Parents 
meaning  their  sons  and  daughters  to  receive  an  elementary 
education  only,  do  not  as  a  rule  desire  more  arithmetic 
and  mathematics  generally  to  be  taught  than  will  well  fit 
them  to  avoid  being  cheated  by  the  butcher  or  the  draper. 
But  this  is,  unfortunately,  precisely  the  point  where  our 
young  ladies'  '  seminaries,'  and  some  few  boys'  schools 
£dtil.  We  have  ourselves  seen  housewives,  who  have 
newly  acquired  the  dignity,  pull  out  pencil  and  paper  or 
memoranda  tablets  to  reckon  the  amount  of  their  bills, 
which,  meanwhile,  the  shop-girl  has  done  before  the 
pencil  makes  its  appearance.  Or,  if  other  evidence  is 
required,  turn  to  their  account  books  and  notice  what  an 
inunense  sum  occurs  in  the  column  of  '  items,'  which,  in 
most  cases,  may  be  more  accurately  described  as  unac- 
countable pence. 

Any  one  who  has  had  any  experience  in  teaching  will 
confirm  this.  For  such  an  one's  benefit  we  will  add  the 
further  proposition — which,  perhaps,  he  will  be  less  ready 
to  endorse — that  he,  as  a  teacher,  too  often  assumes  that 
previous  teachers  have  done  the  necessary  as  far  as  mental 
arithmetic  is  concerned,  which  assumption  has  a  result 
similar  to  the  one  in  the  well-known  tale  where  the  mem- 
bers of  the  synagogue  resolved  to  present  a  cask  of  red 
wine  to  their  new  rabbi,  each  one  to  bring  a  pint  of  wine  to 
fill  it ;  and  each  one  resolved  to  pour  in  water  for  his  share, 
trusting  that  one  pint  of  water  would  not  be  noticed  in  the 
midst  of  the  thousand  of  wine.  Judge  of  the  rabbi's 
feelings  on  drawing  a  bumper  of  his  congregation's 
munificent  present.  Judge  also  of  the  great,  blank,  staring 
white  wall  m  the  mind  of  the  innocent  upon  whom  this 
system  of  education  has  been  practised 

This  stricture  does  not  apply  to  our  elementary  board 
schools,  but  we  fear  that  our  second  stricture  does,  and 
with  greater  force.  In  them,  perhaps,  the  study  is  over- 
done.^ Its  advocates  talk  grandly  about  its  sharpening 
the  wits,  and  doing  many  other  marvellous  things.  So, 
to  a  certain  extent,  it  does,  but  to  a  certain  extent  only. 
A  grindstone  sharpens  a  chisel  in  a  minute,  but  if  you 
turn  the  grindstone  till  your  arms  ache  your  chisel  will 
be  no  sharper  than  at  the  end  of  the  first  minute,  probably 
vor^  I. 


blunter.  Poor  calculating  Bidder  was  an  idiot  and  a  dunce 
when  you  set  him  to  Latin.  No  good  mathematician  can 
work  an  arithmetical  problem  mentally,  with  speed  and 
simultaneous  correctness.  And  medical  authority  will  bear 
us  out  in  stating  that  there  are  sums  which  you  can  easily 
do  on  paper,  but  which  will  injure  a  child  if  you  set  them  to 
him  to  do  in  his  head.  Some  of  these,  we  believe,  occur  in 
this  book,  and  yet  we  have  the  author  s  word  that  he  has  or 
has  had  pupils  who  can  do  them  all.  To  find  the  value,  for 
instance,  oifactoricU  sixteen^  /.^.,  the  continued  product  of 
16  and  all  numbers  less  than  16,  namely  20,922,7 89,888,oo9» 
Any  boy  who  could  do  a  sum  of  this  sort  in  his  head  we 
should  deem  happier  if  some  fairy  wand  could  turn  him 
into  brass  and  figures  and  make  a  Babbage's  machine 
out  of  him. 

Or  again,  a  titanic  rule  is  given  for  finding  the  day  of 
the  week  from  the  day  of  the  month  and  the  year.  In 
the  first  place  we  have  to  find  what  our  author  calls  the 
'anticipation.'  This  might  have  been  equally  suitably 
called  a  hippopotamus,  but  that  is  a  mere  detail : — 

'  The  anticipation  is  thus  found :  For  the  present  century 
subtract  1820,  1848,  or  1876  from  the  number  of  the  year,  ac- 
cording as  it  may  be  nearest  above  one  or  other  of  these  numbers. 
To  the  remainder  add  its  fourth  part,  omitting  fractions.  Reject 
the  complete  sevens  from  this  total,  and  the  remainder  is  the 
anticipation  for  the  year.' 

This  learnt,  and  it  is  neither  hard  nor  impracticable, 
we  hear  that  the  anticipation  is  the  day  of  the  week  on 
which  the  month  of  September  ends.  We  have  now  a 
series  of  numbers  to  commit  to  memory : — 

Common  year  033614625035 
Leap  year   623614625035 

The^e  numbers  refer  to  the  successive  months  of  the 
year,  and  are  baptized  'menstrual  augments.'  Thus 
o  and  6  are  the  peculiar  property  of  January,  and  so  on. 
This  table  is  not  hard,  at  least  not  very  hard  to  commit 
to  memory.    Now  we  are  ready  for  \\x^  finale  : 

'  Add  together  the  anticipation  for  the  year,  the  meastroal 
augment,  and  the  number  of  the  day  of  the  month,  reject  the 
complete  sevens,  and  the  remiinder  indicates  the  day  of  the 
week,  Sunday  being  the  first.' 

To  commit  such  a  rule  to  memory  is,  we  think,  the 
height  of  folly,  considering  that  there  are  few  circumstances 
where  a  reference  to  Whittaker  could  not  be  made  more 
easily.  Besides  this,  the  table  is  unnecessarily  complex. 
As  it  stands,  the  rule  will  not  help  us  in  the  seventeenth 
century,  and  the  adaptation  which  Dr.  Hopkins  makes 
for  this  emergency  becomes  simply  hideous  when  applied 
to  the  seventh  century.  Why  not  say  that  the  anticipa- 
tion for  any  year  whatsoever,  a  millennium  hence  as  well 
as  now,  is  the  remainder,  after  dividing  five-fourths  of  the 
year  by  seven?  This  seems  simpler,  and  is  easier  in 
practice. 

But  by  thus  choosing  particular  examples  we  fear  we 
have  scarcely  conveyed  our  appreciation  of  the  author's 
merits.  The  book  is  on  wretched  paper,  only  fit  for 
wrapping  sugar;  but  this  is  not  his  fault.  His  part  of  the 
work  is  well  done,  and  the  publisher's  part  is  well  pro- 
tected from  the  eye  of  the  purchaser  by  a  strong  and  ser- 
viceable binding. 

We  conclude  by  heartily  commending  this  book  to  the 
teacher.    We  wish  it  all  success. 

Matriculation  Questions  on  History  and 
Geography,  from  1844  to  x88i.  Collected 
and  arranged  by  F.  W.  Levander,  F.R.A.S.  155 
pp.  London:  H.  K.  Lewis,  i38i. 

This  little  book  at  once  prepossesses  us  in  its  favour 
by  the  extreme  neatness  of  type,  paper,  and  binding.  In 
fact,  it  is  by  far  the  most  pleasing  specimen  in  this  way 
that  we  have  met  for  some  time.  And  the  author  has  the 
additional  advantage  that  ihe  subject-matter  also  is  quite 
free  from  blame,  or  rather  that  the  blame,  if  there  be  any, 
must  fall  not  on  him,  but  on  the  examiners  of  the  Londo:i 
University.  We  have  one  objection  only  and  may  then 
dismiss  this  part  of  our  task  entirely.    The  classifi -ation 
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adopted  for  the  questions  in  English  history  seems  to  us 
to  be  to  a  great  extent  frivolous  and  arbitrary.  Firstlyi 
we  have  the  vague  term,  *  Principal  Events,'  which  might 
mean  anything,  from  the  death  of  King  Charles*  spaniel 
to  the  wme-tub  episode  in  which  Clarence  took  such  an 
unfortunate  part.  And  then  again, '  Succession/  which,  we 
think,  would  far  more  aptly  have  come  after,  if  not  along 
with  '  Ethnology  and  Genealogy,'  which  two  latter  sub- 
jects, by  the  bye,  are  no  more  intimately  connected  than 
Botany  and  Chemistry.  Again  this  classification  principle 
leads  us  very  wrong  when  we  come  to  Roman  and  Grecian 
History  and  Geography.  Here  we  find  questions  asking 
us  to  write  a  commentary  on  the  historical  accuracy  of 
passages  quoted,  or  demanding  a  minute  acquaintance 
with  a  historical  point  which  the  general  reader  would 
pass  by  and  almost  forget.  The  opinion  a  novice  would 
form  from  this  is  that  Sie  matriculation  is  a  remarkably 
hard  examination  and  demands  a  vast  and  varied  store  of 
historical  learning.  But  the  fact  is  that  these  questions 
(in  Roman  and  Grecian  History)  all  have  reference  to  the 
special  subjects  which  had  been  previously  given  for  the 
candidates'  preparatioaand  are  therefore  not  half  so  diffi- 
cult as  at  first  sight  they  would  appear  to  be.  This  fact 
should  at  least  have  been  stated. 

We  advise  the  author,  if  a  further  edition  is  called  for, 
to  print  wholesale  and  without  alteration  the  papers  as 
they  were  set  at  the  actual  examination.  They  would  then 
be  far  more  useful  to  the^matriculation  student,  for  whom, 
we  suppose,  they  are  chiefly  intended,  and  quite  as  use- 
ful, if  not  more  so,  to  the  problem-lacking  teacher, 
to  whom,  perhaps,  they  are  subsidiarily  directed. 

The  matriculation  is  an  examination  which,  more  than 
any  other,  demands  thorough  work  and  untiring  applica- 
tion to  wearisome  details.  It  is  the  only  one,  so  far  as  we 
know,  in  which  the  places  are  determined  not  by  absolute 
marks  but  by  absolute  merit  Its  Second  Division  is 
chiefly  composed  of  men,  the  aggregate  of  whose  marks 
would  have  placed  them  far  above  mcst  in  the  first 
division,  but  who  showed  a  culpable  weakness  in  some 
one  subject  or  a  uniform  mediocrity  in  the  whole.  On  the 
other  hand,  its  Honours  Division  is  composed  of  a  strange 
mixture  of  brilliant  talent  and  dull-headed  hard  work,  and 
often  the  latter  will  predominate.  Ten  marks  out  of  a 
total  of  2,8oo  will  sometimes  make  a  difference  of  two  or 
three  places  in  the  Division  List ;  so  that,  among  the 
first  few,  the  value  of  a  single  mark  may  be  /$. 

This  being  the  case,  a  process  near  akin  to~  cramming ' 
is  excusable,  though,  some  will  say,  not  advisable,  i^d 
it  is  this  process  which  we  should  tell  any  one  who  works 
for  position  merely  to  adopt ;  namely,  a  painstaking  study 
of  the  papers  of  past  years,  so  as  to  have  at  one's  fingers' 
ends  all  the  little  hobbies  of  the  examiners,  and  be  able 
to  foresee  to  a  certain  extent  what  questions  would  be  set 

That  this  process  will  pay  we  have  no  doubt.  Equally 
little  do  we  doubt  that  it  is  harmful  and  may  fail  of  itself. 
Still  a  combination  of  the  two  is  certain  of  success,  and 
this,  we  believe,  is  the  only  true  method  of  working  for 
any  examination.  Do  the  subjects  thoroughly,  know  every 
point,  and  then,  not  before,  study  the  papers  of  past  years 
so  as  to  know  on  what  to  lay  particular  emphasis.  This 
knowledge  attained,  be  careful  to  keep  the  whole  in  mind 
and  the  candidate  is  well  equipped. 

Anyone  who  will  conscientiously  follow  out  this  plan 
will  find  any  compilation  of  questions,  such  as  this,  in- 
valuable. Anyone  who,  having  got  these  questions  in 
his  head  imagines  that  he  may  on  this  account  work  one 
iota  the  less,  is  making  a  grievous  mistake  and  had  better 
have  left  them  alone. 

With  these  observations  we  commend  the  book  to  the 
reader.  Mr.  Lewis  would  do  a  great  service  if  he  were 
to  reprint  other  papers — say  those  on  English,  Latin,  and 
Greek  Grammar. 

Algebraic  Factors :  How  to  Find  Them,  and 
How  to   Use  Them.     By  W.  T.    Knight, 
F.SwSc     80pp.     London:  Blackie. 
This  work  is  an  attempt  to  throw  light  npon  a  gloomy 

nook  in  Algebra.    'As  a  rule,  this  branch  of  the  subject 


is  hurried  over  with  but  a  slight  notice,  both  in  books 
and  in  the  schoolroom.  Nothing  could  be  more  inja- 
dicious,  since  a  true  conception  of  factorial  analysis  en- 
ables the  student  to  traverse  with  the  greatest  ease 
branches  of  Algebra  which  in  other  cases  prove  veritable 
Sloughs  of  Despond.' 

No  one  can  deny  that  Mr.  Knight's  intention  was  ad- 
mirable,  or  that  a  book  on  the  subject  is  very  necessary. 
At  the  same  time,  we  have  several  indictments  to  prefer 
against  its  execution,  which  we  regard  as  more  or  less 
serious. 

And  at  the  very  commencement  we  may  give  our 
opinion  that  our  author  and  all  subsequent  authors  on 
this  subject  would  do  well  to  adopt  the  newest  notation 
which  discriminates  between  ^  is  ideniicaliy  equal  to^ 
and  '  is^fifr  a  particular  value^  equal  tof  giving  three 
horizontal  strokes  to  the  former,  and  only  two  to  the 
latter.  Thus  we  write— (a — ^)  x  (« +^)  =  ^  —  ^ ;  but 
an  equation  thus — 3^  —  ar+^s=a  It  is  true  that  this 
alteration  would  at  first,  present  a  little  difficulty  to  the 
learner,  but  it  is  also  true  that  it  would  render  many  pas- 
sages in  our  modem  text-books  perfectly  clear  from  being 
Suite  hieroglyphical,  and  would  allow  most  average  stu- 
ents  to  reach  the  meaning  of  a  mathematical  author  with- 
out the  aid  of  an  expositor — ^a  thing  which  is  at  present 
visionary  to  the  uninitiated. 

Since  the  sign  '  is  identically  equal  to^  is  also  used  as 
signifying  '  is  equivalent  to^  or  '  may  be  replaced  by,' 
we  should  often  escape  being  plunged  into  confusion  by 
the  carelessness  of  an  author.  As,  for  instance,  when  Mr. 
Knight  tells  us,  on  p.  11 — 

•  Here  a»  =  8a»  ^V,  ^  =  x» ;  hence  a  «  2alf^c\  h^x, 
etc'  In  this  example,  one  onl]r  out  of  many,  it  takes  any 
one  who  has  not  read  the  previous  pages,  an  effort  to  see 
what  on  earth  those  mystical  equations  mean.  He  reasons 
thus—*  <i»  =  8a«  ^^  /.  2^^—  I.  Q.  E.  D.  And  what 
good  is  it  ? '  Whereas,  of  course,  it  should  stand—*  <^ 
=  Sa^^t^f  <>.,  Safli^c^  may  be  replaced  by  a',  and  thus  we 
may  apply  the  formula  for  the  factors  of  a'+^i  where 

Here  there  is  no  confusion,  for  it  is  well  understood  that 
in  this  significance  of  the  sign  cancelling  is  not  allowable, 
nor  is  any  algebraical  operation  except  involution  and 
evolution.  Our  first  complaint  about  the  book  is  that  it 
is  unnecessarily  cumbrous.  The  theory  of  quadratic 
eqtiations  should  have  come  first,  and  then  the  applica- 
tion to  the  factors  of  quadratic  expressions.  Mr.  Knight's 
order  cannot  but  lead  the  student  wrong.  He  sees 
that  :r*+2r-f  I,  jr*+3jr-|-2,  jj«+2x,  etc-,  all  split  up  into 
real  factors,  and  the  poor  fellow  is  sure  to  waste  mnch 
time  and  bother  a  muddledom  of  a  head  to  split  up  j^^r 
2jr4-2,  or  J^+3^+ 1*  All  difficulties  of  this  sort  would  be 
met  by  tibe  reverse  order.  Besides  all  this,  let  the  itadei 
only  turn  to  p.  19,  where  the  unfortimate  is  initiated  into 
the  art  of  guessing  factors  of  an  expression  sach  as 
24;t'-f  46x^+21;^.  After  this,  if  he  does  not  sigh  for  the 
friendship  for  quadratics,  we  are  much  mistaken. 

A  more  senous  charge  is  the  next.  Unconscioosly 
Mr.  Knight  deprives  the  student  of  the  power  to  think  for 
himself  hy  not  giving  him  sufiicient  opportunity  to  exer- 
cise it.  It  is  a  mere  piece  of  padding  to  repeat  a  fonnula 
already  enforced,  unchanged  save  by  the  alteration  b 
sign  of  some  member.  Given  anv  rormuli  yon  please 
the  learner  should  be  trained  to  deduce  in  his  head,  with- 
out writing  it  down  on  paper,  the  corresponding  one  formed 
by  alteration  of  signs.  Once  known  that  a'-f  ^ + 1* — y^ 
=  (a+^+r)  (a»+^+^— a^— or — be).  We  do  not  need 
to  be  told,  as  we  are  on  p.  29,  the  factors  of  «* — ^— i* 
—  3a^r,  a»  +  ^  — ^  +  30^:,  a* — ^,+  c^-i-yabc.  Sorelyit 
would  have  required  no  great  genius  to  ednce  the  last,  at 
any  rate,  from  the  one  preceding  it — ^not  to  mention  the 
rest 

There  are  many  more  complaints  which  we  mtended 
to  have  made,  but  we  are  compelled  by  space  to  make 
them  merely  in  the  form  of  suggestions : — 

(i)  The  following  rule  should  scarcely  have  beea 
omitted  or  condensed  to  the  comparatively  useless  fom 
in  which  it  appears  on  p.  24  :— 
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'If  F  {%)  is  divided  hy  x — a,  the  remainder  is  F  («), 
so  that  if  F  (a)  =■  o,  jf  —  a  is  a  factor  of  F  (x).* 

It  is  invaluable,  as  Mr.  Knight  must  know,  in  complex 
factorial  simplifications. 

(2)  The  factors  of  the  following  expressions  should  have 
been  more  fully  dealt  with,  each  naving  some  special 
importance : — 

(o)  2a^+2^«^+2^tf*  — a*— ^  — ^ 

We  must  now  conclude.  It  requires  either  sublime 
genius  or  sublime  luck  to  write  a  perfect  mathematical 
book.  About  Mr.  Knieht's,  all  we  feel  justified  in  saying 
is,  that  it  is  far  better  than  its  predecessors,  which  latter 
compliment  should  be  discounted  by  the  fact  that  we  do 
not  remember  having  seen  any  predecessors. 

Inorganic  Chemistry,  Theoretical  and  Prac- 
tical. By  William  Jago,  F.CS.  202  pp. 
London  :  Longmans,  Green,  and  Co.     1881. 

Mr.  Jago  would  seem  to  us,  judging,  at  all  events,  from 

his  preface,  to  be  labouring  under  feelings  rather  inimical 

to  the  South  Kensington  Chemical  Notation.    We  wish 

he  had  expressed  these  feeUngs  a  little  more  strongly,  for 

notwithstanding  his  slight  hmt  of  dislike,  we  have  still  the 

eyesores  of  inconsistency  which,  in  spite  of  all  its  evident 

merits,  render  the  system  worse  than  useless  to  some,  and 

a  very  great  hindrance  to  others.    Notably  among  these 

eyesores  is  the  occurrence  of  atomic  instead  of  molecular 

symbols  in  equations.     This  is  mentioned,  indeed,  on 

P  95f  but  so  far  on  in  the  work  that  it  may  be  doubted 

whether  the  student  will  be  able  to  revolutionise  his  ideas 

before  he  reaches  the  end.    As  a  molecule  is  the  smallest 

portion  of  a  body  capable  of  independent  existence,  and 

as  all  the  molecules  of  the  elementary  gases  contain  two 

atoms,  such  an  equation  as 

Hg+0=HgO 
is  nonsense,  because  the  second  symbol  of  the  sinister 
cannot  exist.    It  should,  of  course,  be — 

2Hg+0,=2HgO; 
not  Hg,,  because  mercury,  zinc,  and  cadmium  would 
seem  to  have  only  one  atom  in  each  molecule. 

Here  it  is  that  the  inconsistency  of  some  of  the  men  of 
the  South   Kensington  School  comes  in.    They  rigidly 
adhere  to  this  law  for  gases,  but,  for  a  reason  known  only 
to  themselves,  treat  it  with  disdain  when  solids  are  con- 
cerned, and  allow  such  equations  as — 

3Fe  +  20a=Fe,04,  or 
Fe3+20a=Fe,04. 
Thus,  to  take  a  glaring  example  from  a  Matriculation 
paper, 

HaS  +  0,=HjO  +  S02 
is  said  to  represent   the^  combustion  of  sulphuretted 
hydrogen  in  air,  as  if  the  air  must  be  converted  into  ozone 
first! 

But  we  must  turn  to  our  author's  book,  and  may  at  the 
outset  confess  that  although  we  were  humbly  of  the 
opinion  that  if  anv  book  was  wanted  in  the  world  it  was 
not  one  on  the  theory  of  chemistry,  yet  we  like  this  as 
well  as  any  of  equally  small  pretensions  that  we  have  yet 
seen.     The  list  of  contents  embraces  the  following : — 
O,  H,  HjO,  HjOft  CI,  HCl,  C,  CO,  COj,  N,  NH„  S,  HjS, 
Hs,  SO4,  and  the  oxides  of  N  and  S.    Of  course  this  list 
needs  considerable  alteration  before  the  book  can  ever 
become  a  7/ade  mecum  for  London  examinations.    It  is 
also  absurd  to  assign  ^yt,  pages  to  hydroxy],  while  there 
is  no  mention  of  marsh  gas  or  phosphorus.    And,  too,  it 
is  doubtful  whether  the  science  of  chemistry — the  firm 
principles,  we  mean,  on  which  it  rests — can  ever  be  taught 
accurately  by  types  selected  in  such  an  arbitrary  fashion 
as  this.     But  these  charges  lie  at  the  door  of  the  imper- 
turbable geniuses  at  Kensington,  not  of  Mr.  Jago,  ana  we 
may  dismiss  them  with  a  mere  mention. 

The  main  feature  of  the  book  is  its  adaptation  to 
laboratory  work,  in  the  first  place  by  a  series  of  numbered 
experiments  introduced  into  the  text,  and  to  be  performed 
by  the  student ;  in  the  second  place  by  what  are  called 
'  Laboratory  Hints,'  appended  to  each  chapter.    The  first 


plan,  of  course,  is  a  not  very  new  one  ;  the  second,  in  its 
present  shape,  we  have  not  seen  before.  The  hints  are, 
of  course,  not  quite  perfect— here  and  there,  in  fact,  abso- 
lutely faulty ;  still,  they  will  do  a  good  deal  towards 
enabling  private  students  to  initiate  themselves  into  the 
details  of  chemical  manipulation. 

The  summaries  are  very  lame  performances.  Our 
author  needs  to  be  reminded  that  in  science  a  summary 
is  rarely  valuable  to  the  student  unless  he  makes  it 
himself. 

The  standard  attained  throughout  the  book  is  much 
the  same  as  that  of  Miller's  '  Introduction  to  Chemistry,* 
published  in  Longmans'  Science  Series,  rarely  lower,  and 
m  the  theoretical  part  much  higher.  In  this  latter  Mr. 
Tilden's  little  manual  has  confessedly  been  largely  used. 

For  its  own  purpose.  Science  and  Art  Examinations, 
we  welcome  this  effort  as  a  vast  improvement  in  type, 
arrangement,  and  contents  to  its  predecessors  in  the  field. 

French  Nouns  and  their  Genders,  with  a 
Complete  Vocabulary  of  Exceptions  to 
the  Rules.  By  Thomas  Goodman,  assisted 
by  MM,  J.  Ferrier  and  Alf.  Hamonet  64  pp. 
London :  Simpkin 

Our  complaint  against  this  book  is  that  it  is  too  com- 
plete, too  extensive  for  any  Englishman  to  be  able  to 
master  it  without  spending  more  time  upon  the  study 
than  the  French  language  as  a  whole  is  worth.  It  is 
nicely  printed,  and  would  form  a  very  useful  manual  for 
reference  if  it  were  only  decentl]^  bound.  But  to  expect 
any  man  in  his  senses  to  learn  it  is  to  expect  a  sheer 
impossibility.  The  work  is  divided  into  four  Sections— 
I.  On  Particular  Nouns.  II.  On  Class  Nouns.  III.  On 
General  Nouns.  IV.  This  last  is  a  farrago  of  various 
matters  which  either  have  or  have  not  any  connection  with 
the  genders  of  nouns  or  with  nouns  at  all.  We  will 
examine  the  book  in  the  order  of  these  sections. 

Section  I.  is  made  up  of  a  '  List  of  Nouns  which  are 
Masculine  in  certain  Significations,  and  Feminine  in 
others.'  This  list  contains  113  words,  and  will  thus 
necessitate  learning  what  is  equivalent  to  almost  500. 
dififerent  significations.  How  formidable  this  looks ;  and 
yet  what  are  the  facts  of  the  case  ?  That  about  forty  of 
these  are  important,  and  nearly  forty  wholly  unimpor- 
tant, rarely  heard  in  ordinary  conversation,  and  such 
that  if  met  with  in  books,  the  context  would  at  once 
declare  the  meaning. 

Section  II.  is  composed  of  general  rules.    Of  these 
we  observe  that  five  or  six^  at  least,  look  suspiciously 
like  mere  padding,  as,  for  mstance,  on  the  first  page, 
where  six  rules  might  certainly  have  been  condensed 
into  one.   In  this  section  comes  a  table  of  '  The  Various 
Appellations  of  the  Principal  Animals,  and  their  Young,' 
which  for  reference  might  be  very  useful,  but  which  it  is 
preposterous  to  expect  to  commit  to  memory.    In  the 
list  of  exceptions  to  the  rule  that  *  Trees,  Shrubs,  and 
Bushes  are  masculine,'  we  notice  several    omissions, 
notably  ibitu  and  viorru.    In  the  next  rule,  Theiss^ 
Tweedy  and  Neiss  are  omitted,  besides  at  least  hsilf-a- 
dozen  rivers  whose  names  end  m  a.   Mousson  is  omitted 
from  Rule  13.    Rule  14  might  have  been  shortened  to : — 
'  Names   of   Mountains  are  Masculine,  except  names 
which  are  plural  in  form.' 

But  it  is  useless  to  go  on  complaining  about  geogra- 
phical genders.  If  the  French  discover  anything  new 
m  the  world  they  seem  to  toss  up  for  its  gender,  and  for 
aught  we  know,  Mr.  Goodman  may  have  persuaded  a 
French  author  to  make  Tweedy  for  instance,  masculine 
in  his  book,  and  thus  sanction  a  perpetual  usage.  It  is 
the  merest  truism  to  say  that  this  branch  of  genders  are 
in  a  simply  ridiculous  state.  When  rules  proclaiming 
that  distant  countries  are  one  gender  and  near  countries 
another  are  given  to  their  pupils  by  French  masters 
apparently  in  their  senses,  we  need  no  further  accusation 
against  the  language. 

And  so  we  might  struggle  on  with  Section  II.,  but  let 
us  leave  it  for  new  pastures.    At  Section  III.  we  confess 
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we  were  horrified.  The  average  number  of  exceptions 
to  the  various  rules  is  about  fifty.  Now  and  then,  by 
way  of  variety,  Mr.  Goodman  will  double  this  number. 
Out  of  forty-one  rules,  throughout  orthographical  and 
not  determined  bjr  meaning,  only  seven  are  blessed  with 
no  exceptions,  while  the  last  of  the  forty-one,  which  may 
inspire  affection  because  it  is  the  last,  has  the  small  sum 
of  150  exceptions.  Thus,  we  are  not  far  wrong  when  we 
say,  guessing  roughly,  that  the  total  number  of  excep- 
tions, all  to  be  committed  to  memory,  falls  little  short  of 
a  thousand.  Notwithstanding  this,  not  more  than  300 
nouns  are  used  in  the  conversation  of  ordinary  people, 
so  that  we  cannot  but  think  it  a  work  of  supererogation 
to  learn  off  all  this  titanic  collection  of  forty-one  rules 
and  a  thousand  and  one  exceptions. 

We  have  not,  we  confess,  read  this  section  throughout, 
for  we  almost  shrunk  from  looking  at  it,  so  that  we 
cannot  say  whether  it  is  complete  or  not.  For  our  un- 
fortunate student's  sake  we  may  hope  that  there  are  no 
more  additions  to  be  made. 

Section  IV.  is  in  no  sense  novel,  and  may  be  dismissed 
without  further  mention. 

We  are  sorry  that  we  cannot  speak  more  favourably  of 
a  work  which  must  have  demanded  a  vast  amount  of 
care,  attention,  and  time.  '  Seven  years'  laborious  re- 
search '  seem  to  us  seven  years  nearly  wasted,  likely,  at 
any  rate,  to  produce  very  little  fruit.  'The  means  of 
acquiring,  wiUi  hitherto  unknown  rapidity,  an  accurate 
and  ready  knowledge  of  the  genders  of  nouns  of  the 
French  language,'  are,  we  think,  still  undiscovered,  and 
taking  into  account  the  fact  that  not  half  the  French 
nation  itself,  even  the  educated  classes,  knows  its  nouns 
thoroughly,  these  means  are  possibly  undiscoverable. 
That  this  book  'will  be  found  singularly  useful  as  a 
vade  mecum  for  the  desk  of  the  correspondent  or  the 
pocket  of  the  tourist,'  is  a  hope  which  can  never  be 
realised,  because  any  good  dictionary  will  do  thirty  times 
as  well. 

We  will  conclude  by  suggesting  that  the  only  true 
method  for  teaching  French  ganders,  is  the  same  as  that 
adopted  for  teaching  German,  to  learn  the  article  with 
each  word.  It  cannot  be  otherwise  when  the  whim  of 
an  ignorant  set  of  Latin  soldiery  has  reversed  the  fate  of 
many  of  the  words  which  mis^bt  otherwise  have  had  a 
chance  of  reaching  France  undefiled. 

Primer  of  Industrial  Geography  of  Great 
Britain  and  Ireland.  By  G.  Phillips  Bevan, 
F.G.S.,  F.S.S.  109  pp.,  2nd  ed.  London:  Son- 
nenschein  and  Allen,  1880. 

We  always  have  very  great  sympathy  with  any  under- 
taking  of  this  sort,  and  are  glad  now  to  notice  that  Mr. 
Bevan's  useful  little  manual  has  reached  a  second  edition. 

Geography,  more  than  any  oAer  subject,  is  at  the 
present  day  outrageously  mistaught.  Your  average 
teacher  will,  book  in  hand,  instil  into  the  more  or  less 
miserable  urchins  around  him  name  after  name  of 
obscure  cape  or  unintelligible  tribe,  which  it  is  as  little 
likely  that  said  urchins  will  ever  in  their  lives  come  across, 
though  they  travel  from  pole  to  pole,  as  it  is  likely  that 
they  will  explore  and  map  out  the  ^ulfs  and  inlets  of  the  bed 
of  the  mid-Atlantic.  Of  course,  it  is  very  pleasing  and  in- 
teresting, and  all  that  sort  of  feminine  thing,  to  know  that 
Everest  is  the  highest  mountain  in  the  world,  or  that 
Guadalquivir  is  not  in  the  Friendly  Islands,  that  crossing 
the  line  does  not  mean  running  over  a  rope,  or  that  it  is 
not  true,  though  the  Editor  of  the  Manchestet  Courier 
says  it  is,  that  the  South  Pole  is  hot,  because  it  always 
does  get  hotter  as  you  go  further  south.  But,  at  the 
same  time,  we  affirm  that  it  is  infinitely  more  important 
to  know  where  you  change  in  any  common  railway  jour- 
ney, or  in  how  many  ways  you  can  get  from  Newmarket 
to  Liverpool,  say.  And  it  is  just  this  branch  of  geography 
that  is  systematically  neglected.  One  reason,  and,  in  its 
way,  a  fairly  good  one,  is  that  teachers  themselves  don't 
know  it.  Of  course,  in  that  case,  the  wiser  course  is  not 
to  teach  it.     Still,  there  is  no  excuse  for  their  ignorance. 


It  is  really  pitiably  comical  to  go  any  ordinary  railway 
journey  and  unobtrusively  to  inquire  the  destinations  of 
your  fellow  passengers.  Suppose  we  try  from  Bristol  to 
Derby,  by  the  fast  express.  An  old  gentleman  seated 
just  opposite  is  going  to  London  via  Birmingham,  and 
may  arrive  within  five  hours  of  the  time  when  the  Great 
Western  would  have  taken  him.  At  Mangotsfield 
another  gets  out  and  changes  for  Bath,  intending  at  Bath 
to  change  to  the  Midland  and  South  Western  Joint  for 
Templecombe,  eventually  to  land  at  Exeter.  The '  Fly- 
ing Dutchman '  meanwhile  does  it  from  Bristol  in  half 
the  time.  We  do  not  stop  at  Gloucester,  and  at  Chelten- 
ham there  are  sure  to  be  half  a  dozen  who  meant  to  get 
out  at  Gloucester,  preferring  that  way  to  South  Wa^ 
to  crossing  the  Channel  at  Newpassage  and  Potts- 
kewet.  And  so  we  might  continue.  These  are  not  ideal 
cases.  We  have  seen  specimens  of  each.  We  do  not 
hesitate  to  say  that  they  are  of  daily  occurrence. 

Not  less  extensive,  though,  perhaps,  less  ctdpable,  is 
the  ignorance  of  the  ^eat  trunk  roads  of  England.  Pot 
a  man  on  a  bicycle,  give  him  no  map,  allow  him  merely 
to  ask  the  names  of  the  villages  through  which  he  passes, 
set  him  off  at  London  and  tell  him  that  you  will  meet  him 
at  York.  You  may  smile  as'grimlv  as  you  like,  but  except 
your  man  is  one  m  ten  thousano,  you  will  as  probably 
find  him  at  Exeter,  or  Southampton,  or  Margate,  as  at 
York, 

Really,  it  is  a  serious  matter  when  the  little  children 
out  in  New  Zealand  know  the  geography  of  England 
better  than  those  who  are  brought  up  in  its  village-schools. 

Closely  linked  with  this  is  the  '  Industrial  Geography 
of  Great  Britain,'  and  it  is  for  the  reasons  that  we  have 
just  been  explaining  that  we  accord  a  hearty  welcome  to 
Mr.  Bevan,  and  only  wish  he  had  made  his  book  bigger. 
We  hope  that  our  author,  if  he  do  not  see  fit  to  adopt 
our  recommendation  in  this,  will  at  any  rate  some  time  or 
other  find  his  way  clear  to  publishing  a  little  manual  of 
the  railways  of  Great  Britam,  which  may  consist  of  an 
expanded  edition  of  the  neat  little^smnmary  in  Chapter  iz. 

We  have  left  ourselves  space  to  say  but  little  about 
the  workmanship  of  the  book,  and  all  that  little  is  con- 
gratulatory. The  get-up  is  extremely  neat,  and  the  con- 
tents interesting  always,  rarely  tabular,  but  never  on  that 
account  shallow.  AH  success  to  any  venture  which,  by 
making  prominent  the  geography  of  England,  annihilates 
the  absurd  and  utterly  pernicious  theory  that  to  know 
the  position  of  Denver  City,  or  any  conceited  little  shanty 
which,  great  or  small,  calls  itself  a  city  and  has  not 
learnt  to  build  of  stone,  is  more  impoitant  than  to 
know  your  way  from  the  Marble  Arch  to  the  Bank,  or 
through  the  mazes  of  New  Street  Station. 

Pictorial  Atlas  of  Nature.    London :  Ward  and 
Lock. 

This  attractive  book  is  one  of  the  best  aids  to  Geogra- 
phy that  can  be  met  with.  Of  course  we  here  speak  of 
Geography  in  a  very  different  sense  from  the  mere  col- 
lection of  names  of  places  associated  with — ^more  or  less 
understood  marks  on  maps.  These  latter  have  their  uses, 
and  cannot  be  dispensed  with,  but  the  knowledge  of  the 
people,  plants  and  animals,  and  other  productions  of 
different  countries,  together  with  physical  features,  have 
in  too  many  cases  been  thrust  aside,  as  forming  useful 
reading  about  geography,  but  not  indispensable  to  the 
science  itself.  Happily  these  so-called  accessories  are 
now  being  justly  regarded  as  the  most  important  features 
of  geography,  and  taking  this  view  Messrs.  Ward  and 
Lock  have  done  great  service  in  the  very  attractive  book 
before  us.  The  illustrations  constitute  a  leading  feature  of 
this  book,  and  are  carried  out  with  uniformity  of  plan 
that  contrasts  favourably  with  the  mere  collections  of 
wood  engravings  that  are  often  thrust  forward  to  do  duty 
over  and  over  again  in  all  sorts  of  books  and  on  all  sorts 
of  subjects.  Here  we  have  systematic  pictorial  represen- 
tations of  the  types  of  the  people  of  the  earth  or  families 
of  the  human  race  as  they  are  distributed  over  the  various 
regions  of  the  earth,  with  accompanying  descriptions. 
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These  are  followed  by  similar  representations  with  ex- 
planatory text  of  Animals^  and  next  of  Plant  Life.  These 
are  variously  grouped  in  separate  chapters  relating  to 
Europe,  Asia,  Afnca,  North  and  South  America,  and 
lastly  of  Australia.  The  collection  has  been  taken  from 
a  large  mass  of  material,  and  has  been  thus  collected  with 
care  and  judgment.  No  less  than  500  well  executed  wood 
engravings  form  the  illustrative  portion  of  this  admirable 
volume,  and  these  are  accompanied  by  terse  and  accurate 
explanations,  together  with  maps  carefully  figured  to 
exemplify  the'references  in  the  text.  Illustrations,  maps, 
and  text  are  all  presented  together  on  one  sheet,  whereby 
the  trouble  of  tu  ning  over  for  frequent  reference  is 
avoided  and  on  this  plan  not  evaded.  Few  books  will 
be  found  so  useful  to  the  student,  and  at  the  same  time 
so  attractive  to  yotmg  people. 

Notes  on  Exodus.  For  the  help  of  Bible  Students. 
Laurie's  Kensington  Series.  London  :  Thomas 
Laurie.     Stationers'  Hall  Court. 

When  we  mention  that  Mr.  Fleming,  the  author  of 
these  notes,  has  laid  the  best  modem  authorities  under 
contribution,  including  the  learned  Hebrew,  Dr.  Kalish, 
we  say  sujfiicient  to  show  the  value  of  this  little  book.  It 
is  of  course  limited  to  explanatory  features  to  the  avoid- 
ance of  controversial  topics.  The  most  salient  points 
of  the  dispute,  how  much  of  the  book  of  Exodus  (the 
Shemoste^  of  the  Hebrews)  was  written  by  Moses,  and 
what  additions  were  made  by  Ezra  and  his  fellow  scribes 
or  compilers  is  briefly  and  fairly  stated.  The  main  por- 
tion of  thjs  book  consists  of  explanatory  notes  and  verbal 
elucidations,  which  are  clear  and  to  the  purpose.  A  brief 
analysis,  followed  by  a  general  index,  completes  the  little 
volume.  The  'ark  ot  bulrushes'  in  which  the  infant 
Moses  was  committed  to  the  river  is  thus  described  :— 
'  An  ark  or  chest  of  bulrushes^  }>.,  of  the  papyrus,  which 
was  formerly  used  in  E|;ypt  for  light  boats.  It  does  not 
now  grow  in  Egypt  It  is  a  strong  rush,  like  the  bamboo, 
about  the  thiclmess  of  a  finger,  not  ouite  cylindrical,  but 
three  cornered,  and  attains  the  height  of  ten  to  fifteen 
feet.'  The  direction  given  to  Moses  to  put  off  his  shoes 
is  explained  from  Kalish  as  an  act  of  courteous  reverence 
similar  to  the  uncovering  of  the  head  by  western  nations. 
The  facility  by  which  the  eastern  shoe  could  be  removed 
by  the  mere  untying  of  the  sandal,  should  be  remembered 
in  this  explanation.  No  one  will  question  the  gain  in  the 
thorough  understanding  of  the  sacred  writings  by  pro- 
found scholarship,  aided  by  an  extensive  knowledge  of 
Eastern  manners  and  customs.  Every  year  adds  to  this 
fund  of  information,  and  the  book  before  us  places  such 
investigations  at  the  use  of  the  humblest  student. 

A  School  Physical  and  Desciiptive  Geo- 
graphy. By  Keith  Johnston.  London :  Edward 
Stanford,  Charing  Cross. 

This  valuable  work  must  take  a  leading  place  among 
modem  school  geographies.  The  name  of  Keith  Johnston 
is  sufficient  to  claim  attention  to  its  pages,  and  the  care 
and  completeness  of  the  ivork  itself  fully  justifies  the  high 
opinion  held  of  the  author's  reputation  as  the  most  able 
exponent  of  geographical  information.  The  book  before 
us — though  an  abridgment  of  the  author's  larger  work — 
occupies  upwards  of  400  closely,  though  clearly  and  ex- 
cellently-printed, pages.  This  abridgment  is  mainly 
formed  by  the  omission  of  most  of  the  historical  features 
of  the  larger  geography,  together  with  most  of  the  elabo- 
rate maps.  Of  these  latter  illustrative  aids,  the  work 
before  us  contains  a  fair  portion,  though  less  than  we 
could  desire,  from  the  valuable  collection  available  that 
form  part  of  the  larger  work. 

The  compendium  before  us  will  be  especially  valuable 
to  students  and  pupil-teachers.  Its  style  is  more  advanced 
than  that  of  ordinary  class-books  on  geography,  and  its 
information  more  extensive  than  lying  within  the  scoi)e  of 
junior  classes.  This  is  a  merit,  considering  the  capabilities 


of  those  for  whom  this  book  is  designed.  By  a  thought- 
ful study  of  its  pages,  pupil-teachers  will  be  able  to  pass 
their  examination  with  credit 

The  physical  portion  occupies  as  usual  the  first  portion 
of  this  book,  and  has  a  capital  introductory  chapter  on 
the  formation  of  maps  and  plans  from  observation  made 
in  rural  walks.  The  points  of  the  compass,  and  invariably 
of  the  polar  star,  are  here  clearly  shown.  This  is  followed 
by  a  capital  exercise  for  the  formation  of  rough  maps  from 
descriptive  notes.  This  kind  of  work  will,  we  trust,  be- 
come much  more  common.  The  astronomical  portion  is 
treated  with  remarkable  clearness,  as  also  the  circulation 
of  the  air  and  waters.  The  tides,  however,  are  dismissed 
in  less  than  a  dozen  lines,  with  the  remark  that  *  it  is 
only  along  the  immediate  shore  that  the  tidal  undulation 
is  converted  by  the  opposing  land  into  an  actual  forward 
or  sideward  movement  of  the  water.  The  tides  play  but 
a  very  insignificant  part  in  the  movements  or  interchange 
of  the  waters,  and  have  no  appreciable  influence  in  modi- 
fying the  climate  of  any  part  of  the  globe.'  Very  true, 
but  the  tides  have  a  considerable  influence  in  modifying 
or  changing  the  contour  of  almost  every  coast- line,  and 
should  not  be  cursorily  dismissed,  though  of  no  influence 
in  regulating  climate. 

In  the  Descriptive  Geography,  the  author  wisely  intro- 
duces the  outlines  of  the  physical  features  of  each  of  the 
great  divisions  of  the  globe.  These  are  relieved  from 
dulness  by  such  lively  and  suggestive  remarks  as  the 
following  : — *  Throughout  the  summer  the  table-lands  of 
Castile,  bare  and  treeless,  are  burned  up  by  the  hot  sun, 
but  through  the  chilly  winter  they  are  swept  by  violent 
winds.  The  herdsman,  who  wears  a  broad-brimmed  hat 
for  protection  against  Uie  excessive  heat  during  the  day, 
a  few  hours  later  puts  on  his  thick,  warm  cloak  ;  in  the 
same  way,  after  the  almost  sununer,  follows  a  cold  winter, 
with  ice  and  snow.' 

In  speaking  of  the  inhabitants  of  England,  the  author 
does  not  repeat  the  exploded  theory  of  the  Britons  being 
exterminated  by  the  invading  Jutes,  Angles,  and  Saxons, 
but  wisely  remarks — ^  Thus  the  population  of  the  British 
islands  is  a  mixed  Celtic,  Germanic,  and  Romanic  one, 
all  its  elements  being  more  thoroughly  amalgamated  in 
the  populous  lowlands  of  Britain,  the  Celtic  remaining 
purer  in  the  highland  regions,  which  are  more  difficult  of 
access.  In  Ireland  the  Teutonic  element  prevails  along 
the  eastern  margin ;  thence  toward  the  western  moun- 
tains the  transition  is  gradual  to  the  pure  Celtic'  In 
regard  to  education,  many  would  demur  to  the  remark 
that  *  the  manufacturing  and  mining  portions  of  England 
are  lower  in  the  educational  scale  than  the  agricultural.' 
Generally  speaking,  the  political  portion  of  this  geo- 
graphy is  treated  less  extensively,  though  far  more 
readable,  than  in  most  other  books  of  the  same  character. 
Indeed,  throughout,  the  book  is  thoroughly  readable,  and 
not  disfigured  by  dry  colunms  of  names  and  figures.  The 
derivation  of  the  most  important  names  is  given  in  foot- 
notes, together  with  more  ancient  names  in  many  cases, 
as,  for  instance,  Cale  (or  Cales),  the  ancient  name  of 
Oporto,  and  thus  arose  Portugal^  from  Partus  CaleSy  the 
name  of  the  whole  countiy.  Speaking  of  the  people  of 
Lisbon,  the  author  says  :  '  Unlike  Madrid,  where  everj  - 
one  is  Spanish,  the  cosmopolitan  port  of  Lisbon  is 
thronged  with  white  and  negro,  English  cleiks;  bearded 
Jews,  and  weather-beaten  sailors  of  all  nationalities. 
Oporto  is  busiest  in  sending  the  wine  of  the  Douro  valley 
to  England.'  In  such  lively  fashion  does  the  author  carry 
us  with  him  through  his  instructive  pages.  The  wretched 
state  of  popular  education  in  Italy  is  very  properly  alluded 
to  by  Mr.  Johnston,  and  the  efforts  now  made  for  its  im- 
provement by  means  of  the  funds  obtained  from  useless 
monastic  establishments. 

We  might  go  on  adding  quotations  of  well-written 
passages,  in  which  new  truths  are  expressed  or  old  ones 
happily  uttered,  did  space  permit.  Altogether  this  book 
cannot  fail  of  making  its  way  and  doing  much  to  elevate 
the  teaching  of  geography  from  its  former  dry  and  un- 
dignified position.  A  good  index  forms  a  necessary 
feature  at  the  end  of  the  book. 
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Examination  Arithmetic.  Fcap.  8vo.  158  pp. 
Key  to  Examination  Arithmetic.  Cr.  Svo. 
274  pp.  By  T.  S.  Harvey.  London :  Blackie 
and  Sons,  Old  Bailey. 

We  are  always  glad  to  see  schoolbooks  penned  by 
experienced  and  successful  teachers.  The  one  before 
us— designed  primarily  as  a  coach  for  examinations — 
reveals  on  almost  every  page  the  hand  of  the  practised 
craftsman.  In  this  admirable  volume  Mr.  Harvey  has 
collected  and  arranged  in  a  graduated  form,  over  twelve 
hundred  arithmetical  questions  culled  from  the  Oxford  and 
Cambridge,  College  of  Preceptors',  pupil  teachers',  scholar- 
ship and  certificate  papers,  thus  furnishing  a  most  excellent 
examination  course.  To  head-masters  who  set  periodical 
tests,  and  to  the  private  student  anxious  to  figure  well 
on  the  list  it  will  be  invaluable.  The  key,  which  contains 
the  full  working  of  the  sums,  has  the  additional  merit  of 
showing  how  the  problems  should  be  set  down  on  an 
examination  paper.  We  have  no  hesitation  in  saying 
that  of  all  the  examination  arithmetics  which  have  come 
under  our  notice — ^and  they  are  not  a  few — ^tbis  is  by  far 
the  best 

The  Messrs.  Blackie  have  sent  forth  these  two  books 
in  the  same  faultless  manner  as  the  various  volumes  in 
their  now  well-known  comprehensive  series. 

Bemrose's  Standard  Arithmetics,  for  Standards 
I,  2,  3,  4.  London :  Bemrose  and  Sons,  Old 
Bailey,  E.C 

On  the  title-page  of  these  neat-looking  little  books  we 
are  informed  that  they  are  'adapted  for  teaching  and 
testing.'  Mr.  Maxlow,  the  compiler  of  these  arithmetics, 
has  done  his  work  in  a  highly  creditable  manner.  The} 
contain  a  vast  number  of  exercises,  many  of  which — wisely, 
we  think— overstep  the  bare  requirements  of  the  code.  At 
the  end  of  each  book  a  capital  selection  of  *  Miscellaneous ' 
questions  is  g^ven.  A  child  who  works  through  these 
sums,  and  can  *  do  *  them  '  right,'  ne^d  fear  no  examina- 
tion of  a  reasonable  inspector.  The  answers  to  the  four 
parts  are  issued  in  one  book. 

PRIZE  BOOKS  (First  Notice). 

School  Days  in  Paris.  By  Margaret  S.  Jeune. 
London :  Griffith  and  Farran,  St  Paul's  Church- 
yard. 

We  place  this  at  the  head  of  a  batch  of  attractive 
books  tnat  gladden  the  eyes  of  many  boys  and  girls  at  the 
Christmas  holidays.    Very  many  of  these  reward  books 
remain  unread  on  drawing-room  tables  on  account  of 
their  being  either  too  sermonising,  too  dull,  and  in  not  a  few 
instances  too  childish.     We  rejoice  that  in  most  of  the 
little  volumes  before  us  these  faults  are  avoided,  while 
the  morbid  sensationalism  of  cheap  trash  is  as  sedulously 
shunned.    To  interest  and  amuse  without  appearing  to 
instruct  and  moralise  is  by  no  means  an  easy  task,  but 
which,  nevertheless,  has  been  admirably  exemplified  by 
many  writers,  from  Mrs.  Hofland  down  to  the  late  Mr. 
Kingston.     Of  this  juvenile   literature   the  names    of 
Griffith  and  Farran  worthily  occupy  the  place  of  their 
renowned  predecessor,  Mr.  Newbery.   In  addition  to  the 
attractions  of  the  literature  and  illustrations,  the  pretty 
covers  of  several  of  the  books  before  us  are  by  no  means 
to  be  lightly  esteemed.     Branches  of  trees  with  twigs 
bearing  silver  cherries  and  sprays  bearing  equally  attrac- 
tive flowers  form  the  designs  of  several  of  Messrs.  Griffith 
and  Farran's  pleasing  volumes.    The  author  of  *  School 
Days  in  Paris '  is  less  amusing  than  descriptive,  but  very 
readable  from  his  plain  truthfulness.     The  fare,  if  we 
may  take  this  as  an  example  of  French  school  diet,  was 
by  no  means  attractive,  indeed  we  should  say  scarcely 
nourishing.     *  Our  fare  was  very  simple,  and  although 
well  cooked,  not  prepared  h  la  anything  to  be  found  m 
Soyer.    Our  breakfast,  at  half-past  seven  (we  got  up  at 
five  in  summer  and  six  in  winter),  consisted  of  vegetable 
soup,  sour  bread  without  butter,  and  water.    At  twelve 


o'clock  came  the  second  dejeAner^  when  the  usual  &re 
was  potatoes  and  carrots  boiled  together,  red  or  white 
cabbage,  lentils,  in  the  season  large  dishes  of  peas  and 
asparagus,  or  occasionally  cold  meat  served  with  oil 
Eau  rougie  was  our  beverage ;  that  is  to  say,  water  with 
just  enough  wine  in  it  to  change  the  colour.    At  five 
o'clock  we  dined  on  soup  bouilli^  sometimes  a  roti,  veg^ 
tables  and  a  dessert  of  bread  and  preserves.    This  ended 
our  meals  for  the  day,  for  tea  was  unknown,  except  on 
Thursday   evening,   our  half  holiday— tea,  at  least  we 
called  it,  though  its  claim  was  very  doubtful    However, 
it  was  warm  and  sweet  and  comforting,  although  sent  up 
in  a  tin  can.*    This  is  not  very  attractive,  and  we  believe 
much  of  the  physical  weakness  of  girls  is  owing  to  insuffi- 
ciency of  generous  diet    Speaking  of  the  custom  of  hus- 
bands being  selected  by  parents,  the  following  rcmaiks 
will  at  least  amuse  if  not  furnish  material  for  reflection  :— 
In  French  school-girl  life  there  is  an  *  entire  absence  of 
the  chattering  confidences  concerning  supposed  admira- 
tion, lovers,  etc.,  which  in  even  the  best-regulated  Enghsh 
schools  forms  Uie  staple  of  English  conversation  of  re- 
creation hours.'    The  asserted  absence  of  *  nonsense  of 
this  sort'  is  thus  explained  by  one  of  the  French  pupu& 
*What  is  the  use  of  our  troubling  ourselves  about  such 
matters  ?    Our  parents'  wisdom  will  do  far  better  for  us 
than  we  could  do  for  ourselves.    We  know  nothing  of  the 
husband  selected  for  us,  but  neither  do  we  know  anything 
of  any  one  else.    With  you  English,  being  aware  that 
your  chance  of  marrying  depends  in  a  great  measure 
upon  your  own  powers  of  attraction,  you  therefore  begm 
early  to  exercise  them,  and  the  subject  exercises  your 
thoughts  continually,  because  the  future  is  still  all  uncer- 
tain, and  you  never  know  when  or  where  the  future  lover 
or  husband  will  appear.'    AU  this  sounds  plausible.   It 
is,  of  course,  far  too  prettily  expressed  to  be  ukai  o» 
piedduUttre;  but  that  may  pass.    It  concerns  all  heads 
of  schools,  English  or  foreign,  to  check  this  asserted  ten- 
dency in  young  ladies  tone  continuall]r  thinking  and 
'chattering'   about    marrying  by   providing  sufl&awit 
mental  occupation,  relieved  by  judicious  and  chcenflj 
employment,  for  leisure  hours.    The  greater  portion  of 
thes2  pages  are  much  less  argumentative,  and  ^^^'^'^ 
lively  pictures  of  French  places  and  society.    The  book 
altogether  is  full  of  good  honest  fun,  and  the  authoi^ 
possesses  in  no  small  degree  an  easy  and  gracefiil  style, 
which,  while  often  discursive,  is  never  too  colloquial 

Salt  Water.  By  W.  H.  G.  Kingston.  London: 
Griffith  and  Farran. 
Here  we  have  another  capital  book  about  the  sea  and 
sailors  by  the  lamented  Mr.  Kingston,  who  has  done 
as  much  in  making  seafaring  life  popular  among  boys  as 
Dibdin  did  in  popularising  the  old  naval  service  by  his 
famous  sea- songs.  The  hero  of  the  tale  was  initiated  u^o 
the  details  of  a  ship  and  its  fittings  by  his  ^tl^ 
attendant,  Larry  Harrigan,  whose  early  -  teaching  did 
much  to  induce  yoimg  D'Arcy  to  choose  the  sea  for  his 
profession.  The  lessons  of  Larry  were  brought  into  use 
atthe  outset  of  D'Arcy's  career.  The  youth,  finding  himselt 
in  the  company  of  some  naval  officers  at  Portsmouth,  was 
twitted  by  them  with  being  quite  a  novice  in  ail  things 
relating  to  the  sea.  The  youth  astonished  his  qoczists 
by  his  accurate  knowledge  of  a  ship  and  its  rigging.  His 
friend  Larry  accidentally  discovered  his  long  lost  wile  in 
the  character  of  a  lodging-house  keeper  at  Portsmouth. 
From  this  happy  commencement  we  are  led  througn 
exciting  scenes,  involving  hair-breadth  escapes,  and 
giving  us  striking  pictures  of  sea  life  and  adventure.  The 
villain  of  the  book.  Bill  Myers,  pursues  a  career  of  cnmc 
as  smuggler,  pirate,  and  murderer  for  some  time,  tiU 
brought  to  bay  by  the  hero,  D'Arcy.  Paralysed  by  the 
unexpected  rencontre,  Myers  leaps  overboard  and  becomes 
the  prey  of  sharks.  While  the  attractions  of  the  sea  we 
duly  acknowledged,  its  dangers  and  trials  arc  also  pomtco 
out.  Whether  our  boys  follow  D'Arcy's  example  m  be- 
coming sailors  or  not  we  cannot  of  course  dctenninet 
but  we  can  assure  them  that  they  will  read  the  booi 
before  us  with  unfeigned  delight 
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Oar  Birthdays.    By  Emma  Davenport     London : 
Griffith  and  Farran. 

This  little  book  has  a  moral  and  religioas  tone.  Lessons 
of  improvement  are  given,  mostly  by  way  of  narrative 
dialogue,  interspersed  with  information  on  old  illuminated 
books  and  other  readable  matter,  together  with  a  fair 
amount  of  incidents  in  the  daily  life  of  amiable  and  teach- 
able children.  The  explanation  of  precepts  from  the 
book  of  Proverbs  occupies  a  considerable  portion  of  this 
little  volume,  but  these  explanations  are  given  with 
judgment  and  a  most  kindly  spirit. 


Stolen  Cherries.    By  Emilia  M.  Norris.     London  : 
Grifiith  and  Farran. 

This  little  tale  describes  the  ill  consequences  of  false- 
hoods to  hide  faults  and  accidents,  whereby  a  downward 
course  is  continued  until  the  consequences  become  very 
serious.  A  confession  is  then  made  and.  forgiveness 
bestowed  upon  the  repentant  boys  instead  of  the  expected 
punishment.  Young  readers  cannot  be  otherwise  than 
wholesomely  impressed  with  tales  of  this  kind. 


Holidays  Abroad.    By  Emma  Davenport    Lon- 
don :  Griffith  and  Farran. 

Under  the  guise  of  holiday  tours,  this  book  fairly 
describes  scenes  in  Paris  and  other  places  in  France  and 
also  in  Italy,  with  a  sprinkling  of  incident  and  very  much 
moraliring.  *  Cousin  Kate '  talks  in  the  goody  and  sen- 
tentious style,  which,  though  always  instructive,  is  hardly 
sympathetic  enough  to  be  very  attractive  to  children. 


The  Hero  of  Brittany.  By  Emile  de  Bonnechose. 
Translated  by  Margaret  S.  Jeune. 

This  book,  as  indicated  above,  is  a  translation  of  one 
of  the  histories  of  Emile  de  Bonnechose.  The  translator 
may  be  congratulated  on  the  scholarly  way  in  which  she 
has  done  her  work.  Without  departing  too  far  from  the 
original,  she  has  succeeded  in  giving  us  a  thoroughly  read- 
able and  faithful  translation.  We  nave  little  doubt  that 
the  book  will  be  eagerly  read  by  many,  who  though  un- 
able to  study  the  French  original,  would  still  enjoy  read- 
ing the  history  of  a  period  from  a  French  historian's  point 
of  view.  What  portions  of  the  life  of  Bertrand  there  are, 
which  bear  the  stamp  of  improbability  to  us  matter-of- 
fact  people  of  the  nineteenth  centurvj  may  fairly  be  left  to 
the  judgment  of  the  readers  of  this  book,  to  retain  or 
reject  as  they  think  fit 

The  criticism  of  Monsieur  de  Bonnechose*s  book  as  a 
history  does  not  at  present  concern  us.  He  is  well- 
known  to  the  reading  public  as  one  of  the  most  delightful 
of  French  historians.  Apart  from  his  theories,  he  has 
given  us  a  most  lively  and  picturesque  view  of  the  events 
of  France  at  that  time,  and  our  thanks  are  due  to 
Margaret  Jeune  for  giving  to  the  world  so  graceful  a 
translation. 

Casseirs  French  -  English  and  English- 
French  Dictionary.  Crown  8vo.  1,122  pp. 
London  :  Cassell  and  Co.,  Ludgate  HilL 

Probably  some  of  our  readers  will  smile  at  seeing  a 
'  Dictionary '  placed  under  the  head  of  '  Prize  Books.' 
Now  that  a  fresh  impetus  is  being  given  to  the  study  of 
French,  there  must,  however,  be  thousands  of  young 
teachers  to  whom  this  book  would  prove  a  veritable  god- 
send as  compared  with  a  story-book,  no  matter  how  well 
written  or  beautifully  illustrated  it  might  be.  So  far  as 
we  know,  it  is  without  a  rival,  and  a  perfect  marvel  of 
cheapness.  We  strongly  recommend  this  French  dic- 
tionary as  being  well  worthy  of  a  place  in  every  teacher^s 
library. 


Claudine  ;  or,  Humility  the  Basis  of  all  the 
Virtues.  By  a  Mother.  London  :  Griffith  and 
Farran. 

The  brilliant  binding  and  pretty  get-up  of  this  little 
volume  are  only  the  exterior  adjuncts  ot  a  tale  which 
will  prove  highly  interesting  to  all  story-loving  children. 
When  we  say  that  the  work  has  reached  its  tenth  edition, 
our  readers  will  feel  assured  that  it  forms  an  admirable  gift- 
book  to  a  child  fond  of  reading.  The  authoress  evidently 
knows  from  experience  how  to  provide  mental  food  for 
children,  and  she  has  produced  a  work  here  which  every 
child  will  be  proud  to  keep  in  its  own  particular  library. 
The  plot  is  interesting,  the  characters  are  well  drawn, 
and  the  moral  is  one  which  cannot  be  placed  too  often 
before  the  minds  of  young  people. 

Distant  Homes ;  or,  the  Graham  Family  in 
New  Zealand.  By  Mrs.  J.  £.  Aylmer. 
London  :  Griffith  and  Farran. 

l*he  story  written  in  the  pages  of  this  attractive  and 
prettily-illustrated  volume  is  of  a  family  who  were  obli|;ed, 
through  financial  difiiculties,  to  leave  their  home  in  Eng- 
land and  emigrate  to  a  far  distant  land.  We  have  a  good 
account  of  their  voyage  to  New  Zealand,  and  a  very 
faithful  picture  of  the  manners  and  customs  of  the 
aboriginal  inhabitants  of  that  country.  There  are  one 
or  two  of  those  thrilling  incidents  which  are  generally  to 
be  found  in  stories  of  this  description,  and  we  can  pro- 
mise all  those  who  take  the  book  in  hand  that  they  will 
pass  a  very  pleasant  half-hour  with  Mrs.  Aylmer. 

Fickle  Flora  and  her  Seaside  Friends.    By 

Emma     Davenport       London  :     Griffith    and 
Farran. 

Miss  Davenport  has  produced  a  story  of  the  stay  of 
some  little  girls  at  the  seaside  which,  we  have  no  doubt, 
will  be  read  with  avidity  in  these  long  winter  evenings  by 
the  children  who  so  laigely  swell  the  population  of  our 
marine  towns  during  the  summer  monms.  They  will  be 
reminded  in  reading  these  pages  of  the  pleasant  time  they 
themselves  passed  during  their  annual  stay  by  the  great 
deep  ;  while  the  litde  brothers  and  sisters  who  have  not 
yet  nad  an  opportunity  of  catching  tiny  crabs  and  .picking 
shells  on  the  beach,  will  look  forward  with  much  anxiety 
and  anticipation  to  the  time  when  they  will  be  able  to  do 
so.  We  could  ¥rish  that  the  illustrations  had  been  done  in 
a  little  better  style ;  but  apart  from  this  the  book  has  no 
drawback,  and  we  heartily  recommend  it  to  our  readers. 

Out  on  the  Pampas.    By  G.  A.  Henty.    London : 
Griffith  and  Farran. 

In  spite  of  the  number  of  books  there  are  of  this  class 
of  literature,  Mr.  Henty  has  found  something  new  to  tell 
us  in  his  interesting  work.  The  novel  idea  of  an  English 
family,  who,  though  in  a  good  social  position,  can  hardly 
contrive  to  make  both  ends  meet,  and  therefore  decide 
on  emigration,  is  well  worked  out  We  are  soon  settled 
with  the  family,  so  to  speak,  in  their  new  home  in  South 
America.  Their  social  life  here,  their  various  adventures 
in  hunting,  their  troubles  and  trials  are  told  with  a  charm 
of  manner  that  reminds  us  of  the  works  of  the  very  best 
writers  in  this  department  of  literature.  Mr.  Hent/s 
characters  too  are  pleasantly  and  clearly  drawn,  and  his 
young  ladies  contrast  most  agreeably  with  the  insipid 
portraits  that  it  has  been  too  often  our  hard  fate  to  meet 
with  in  fiction.  Mr.  Henty  takes  us  with  him  through  a 
series  of  stirring  adventures,  which  contributes  in  the 
highest  degree  to  the  success  of  the  story,  and  keeps  us 
in  a  constant  state  of  cariosity  as  to  what  is  going  to 
happen  next.  To  detail  these  adventures  would  not  be 
fair.  Suffice  it  to  say  that  the  story  never  becomes  tedious, 
and  by  careful  variation  in  the  incidents,  interest  is  kept 
up  to  the  last. 
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AUGUST,  1881. 

FOURTH  YEAR. 

Papil  Teachers  at  end  of  Fourth  Year,  if  appnnHced 
on,  or  after,  \st  May,  1878 ;  and  Papil  TeacheiB  at  end  of 

Pifth  Year,  if  apirmUced  before  that  date. 

FIRST    PAPER. 

Three  hours  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  On  selling  4  dozen  cucumbers  for  139.  od.  a  profit  was 
made  equal  to  three-tenths  of  the  money  laid  out  in  buying  them. 
What  ought  the  price  charged  per  cucumber  to  the  customer  to 
have  been,  in  order  that  60  per  cent  should  be  gained  ? 

2.  What  is  meant  by  'discount '?  What  is  the  discount  on 
;f  1,250,  dne  9  months  hence,  at  54  per  cent.  ? 

3.  In  3  years,  at  4  per  cent.,  what  sum  would  £i,d^  amount 
to  at  compound  interest  ? 

4.  If  by  sellin?  an  article  for  8?.  3d.  I  lose  17}  per  cent.,  what 
should  I  have  sold  it  for  to  gain  40  per  cent.  ? 

5.  Explain  the  following  quotation  from  the  Times  of 
Noyember  29th: — 'Consols  opened  this  morning  at  a  fresh 
decline  of  an  eighth,  and  ultimately  experienced  a  further  fall. 
The  first  bargains  were  at  89I  to  i,  and  .the  UsX  at  89^  to  f .  For 
the  7th  of  December  the  final  quotation' was  87I  to  88  ex.  div.' 

FEMALES 

1.  A  honse  which  cost  ;f  1,500  lets  for  £6^  a  year;  the  out- 
goings for  insurance,  etc.,  amount  to  1}  per  cent,  on  its  cost ; 
what  rate  of  interest  does  it  pay  ? 

2.  An  innkeeper  uses  a  quart  measure  which  is  too  small  by 
'375  of  a  pint ;  of  how  much  will  he  defraud  his  customers  in 
selling  a  butt  of  beer  if  he  charges  2|d.  for  a  pint  ? 

3.  The  sales  of  a  bookseller  amount  to  ;C^25,ooo ;  one-fourth 
of  the  sales  are  made  at  a  profit  of  25  per  cent.,  seven*tenths  at 
a  profit  of  i6|  per  cent.,  and  the  remainder  at  a  loss  of  25  per 
cent     Find  the  cost  of  the  stock  sold. 

4.  Three  cowkeepers  hire  a  pasture  for  ^'35  Js,  6d.  for  26 
weeks ;  during  the  time  A  puts  7  cows  in  it  lor  13  weeks,  B  14 
cows  for  9  weeks,  and  C  3  cows  for  22  wetks.  How  should 
they  divide  the  rent  ? 

Grammar. 

1.  Be  useful  where  thou  livest,  that  they  may 

Both  want  and  wish  thy  pleasing  presence  still. 
Kindness,  good  parts,  great  places,  are  the  way 

To  compass  this.    Find  out  metCs  wants  and  will. 
And  meet  them  there.     All  worldly  joys  go  less 
To  the  one  joy  of  doing  kindnesses. 

George  Hebbert,  1633. 
(a)  Write  out  the  meaning  of  the  above  in  your  own 

words. 
{h)  Parse  the  words  in  italics, 
(r)   Analyse  the  first  two  lines. 

\d)  How  \\  the  word  Ma/ 'used  in  the  first  line?  Give 
examples  of  the  different  ways  in  which  the  word  that 
is  employed. 

2.  Mention  some  of  the  classes  of  words  in  our  language 
which  are  generally  of  Latin  origin.     Give  examples. 

Geography. 

1.  Draw  a  full  map  of  Africa,  to  the  east  of  the  ^oth  meredian 
of  east  longitude— XhdX  is,  to  the  east  of  Alexandria  on  the  north, 
and  of  Port  Natal  on  the  south. 

2.  Describle  fully  the  great  mountain  chains  of  America,  and 
trace  the  courses  of  the  principal  rivers  that  rise  in  them. 

SECOND  PAPER. 

One  hour  cUlazoedfor  Females,  tivo  hours  and  a  half  allowed  for 

Males, 

History. 

1.  How  were  the  Jews  treated  imder  Richard  I.  ?  Explain 
the  feeling  towards  them. 

2.  By  what  authority  were  the  Stuarts  restored  in  1660,  and 
William  and  Mary  placed  on  the  throne  in  16S9  ? 

3.  Mention  the  chief  military  achievements  of  this  country 
from  1704  to  1709,  and  explain  the  cause  of  the  war  of  the 
Spanish  succession. 


Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Inexhaustible, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting.  The 
Artisans^  Dwellings  Act,  1875. 

Composition. 
Write  a  short  essay  on  The  Navy. 

Euclid. 

[The  only  abbreviations  admitted  for  '  the  square  on  AB '  is 
'  sq.  on  AB,'  and  for  '  the  rectangle  contained  by  AB  and  CB,' 
•rect  AB,  CD.'] 

1.  If  the  sides  of  any  hexagon  be  produced  to  meet,  the 
angles  formed  by  these  lines  are  altogether  equal  to  four  right 
angles. 

2.  If  a  straight  line  be  divided  into  two  equal  parts,  and  also 
into  two  uneqiud  parts ;  the  rectangle  contained  by  the  unequal 
parts,  together  with  the  square  on  the  line  between  the  points  of 
section,  is  equal  to  the  square  on  half  the  line. 

3.  If  a  straight  line  be  bisected,  and  produced  to  any  point, 
the  square  on  the  whole  line  thus  produced,  and  the  square  on 
the  part  of  it  produced,  are  together  double  of  the  square  on 
half  the  line  bisected,  and  of  the  square  on  the  line  made  up  of 
the  half  and  the  part  produced. 

Algebra. 

,.  Red«ce  (**  ~Jltr)  (^  ;,'f  ^  ^)  to  the  simplest 

form. 

2.  Solve  the  equations : — 

(1)  [ax^by 
\x^y=^c 

(2)  I2j:'=x+  1740. 

3.  Find  two  numbers  in  the  proportion  of  8 :  5,  the  product  of 
which  is  360. 

Mensuration. 

1.  The  paving  of  a  semi-circular  alcove  with  marble  i^t  2s.  6d* 
a  foot  came  to  if  10 ;  what  was  the  length  of  the  semi-circular 
arc? 

2.  Find  the  area  of  a  regular  hexagon  whose  side  is  15  feet. 

Music. 
A  quarter  of  an  hour  allowed  for  this  paper, 

1.  Write  the  upper  tetrachord  of  E  (Afi*)  minor  in  every 
form  wi^  which  you  are  acquainted.  Mark  the  places  of  the 
semitones  and  augmented  intervals. 

2.  Write  under  each  of  the  following  pairs  of  notes  the  name 
and  quality  (major,  perfect,  diminished,  or  other)  of  the 
interval  it  forms. 


3.  Transpose  the  following  into  B  flat  (5>}. 


ANSWERS.^FOURTH   YEAR. 
Arithmetic. 


MALES. 


I. 


f}  of  buying  pr  ice  =  1 3s. 
.'.  the  buying  price 


-^3x10^,^, 


'3 


To  gain  60. p.  c.  the  48  cucumbers  must  be  sold 

for  los.  xfJt,  or  i6s.,  1.^.,  '^    •'or4<l'  each. 

48        ^ 

2.  There  are  two  kinds  of  discount,  namely,  the  usual  discount^ 

which  is  just  interest  on  the  amount  of  a  bill  or  debt  for  the  time 

it  has  still  to  run,  and  the  true  discount,  which  is  the  interest  on 

the  present  vidue  of  the  bill  or  debt.     The  latter  is  less  than  the 

former  by  the  interest  on  the  true  discount. 

To  find  the  true  discount  on  ;£'i25p,  for  9  mos.  at  5)  p.  c. 

{a)  12  mos.  :  9  mos.  ::  £i^  :  4|  interest  oi  £\QO  for  9  mos., 

or  ^4^  is  the  discount  on;f  104^  for  the  given  time. 

.-.  £\o^\  :  £,\\  ::  ;f  1250  :  discount  required. 

;f  1250  X  ^  =  ;f49  los.  4f  l|d.    An*. 
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3.  4  p.  c.  gives  ii  of  principal  to  be  added  yearly. 

;fio8o 

432 
Ii23'2=:prin.  for  2nd  year. 

44'9a^ 
1 1 68*  1 28 = prin.  for  3d  year. 

4672512 

I2i4'853i2=samt.  for  3  yrs. 
20 

17-06245. 
12 

07488d. 

..  the  amt.  for  3  yrs.=sjCi2i4  178.  o7488d.  Ans. 

4.  824  :  140  : :  %\%,  :  required  price. 

5.  The  Quotation  from  T7u  T^ma  may  be  explained  as  fol* 
lows: — \VnMi  the  Stock  Exchange  opened  on  the  morning  of 
the  a9th  November,  the  price  of  £100  in  the  CU>n8olidated 
Funds  was  lower  than  the  previous  day  by  2S.  6d.  The  ;f  100 
sold  at  first  for  jf  89  7s.  6d.  and  £89  los. ;  at  the  dose  the  price 
varied  from  £^  5s.  to  f  89  7s.  6d.  on  the  same  day.  The  price  of 
stock,  the  transfer  of  which  was  deferred  till  the  7th  December, 
ranged  fiom;f87  17s.  6d.  to  if  88 ;  but  the  next  half-yearly  divi- 
dend, instead  of  being  paid  to  the  holders  of  this  stock,  was  to 
be  dniwn  by  the  sdlers,  ex  div,  meaning  ixchtding  dividend. 


FKMALKS. 


I.  The  cost  of  iosnrance, etc.,  amounts  to  £1500 x  — i,  or 

100 

;fyiii  =  ;f  18   ISS. 

.-.  the  interest  on  ;£'i5oo=r6j  -;f  18  158.,  or  £i^6  Ss. 

15 


2. 


I  butt  =  108  galls. = 432  qts. 
432  qts.  at  5d.  =  2i6od. 
Now  '375  of  a  pint = A  ^^  ^  quart ; 
that  is  13  parts  are  sold  for  2i6od. 
-  2160x3 


»» 


If 


II 


II 


II 


13 
6480 


f./.,  49^^*1  or4is.  6Ad. 
NoU. — He  has  3  parts  of  the  quantity  or  value  to  himself,  »>., 
£^  IS.  6A<i. 

3.  Oxt  price  of  \  of  ;f25,ooo,  at  25  p.  c.  profit =;f 6,250  x 
Cost  price  of  iV  of  ^  25,000  at  16}  p.  c.  profit  =:;f  17,500  x  Hf 

=  ;fl5/)00. 

Cost  price   of  ;f  1,250  at   25  p.  c.  los8=/'i,25ox  V^  = 
£1,666  13s.  4d. 

.*.  the  price  of  whole  stock  =  ;C2i,666  13s.  4d. 


7  cows  for  13 

14        »        9 
3        ..      M 

wks.  s 
II    ^ 
II    ™ 

>  91  for  I  wk. 
-•  126        „ 
»   66        „ 

283        1. 

1% 

of/*'.» 

II 
II 

£ 
=  II 

=  •1 

8.    d. 

7    6  A's 

15    0  B*s 

5    oCs 

Qrammai 

• 
• 

I.  (a)  Act  a  neighbour's  part  towards  those  among  whom  you 
live,  so  that  they  may  both  desire  and  feel  the  need  of  your  con- 
tinued stav  amongst^  them.  In  order  to  bring  this  about  you 
must  act  kindly,  use  your  talents  to  the  best  advantage,  and 
obtain  an  influential  position.  Meet  men  upon,  the  common 
ground  of  human  needs  and  humaa  wishes,  and  endeavour  to 
help  them  by  acting  up  to  the  only  happiness-giving  maxim,  '  It 
is  more  blessed  to  give  than  to  receive. 


(6)  Be — incomplete  Terb,  am,  teas,  bem,  impentive  mood, 

pres.  indef.  tense,  2nd  pers  sing.  agr.  with  sabj.  {tkou\ 
useful— 9i  predicative  adj.  qual.  (Jhou). 
tohire — ^rel.  adv.  modifying  livest. 
Afl^A^conj.  corresponding  with  and, 
want — trans,  verb,  weak  conj.  infin.,  pres.  indef.  gov.  by 

may, 
and — co-ordinating  conj.  connecting  want  and  vnsk, 
wish — trans,  verb,  weak  conj.  infin.,  pees,  indef.  gov.  by 

may, 
find oui—compivind  trans,  verb,  weak  conj.  impentive, 

pres.  indef.  2nd  pers.  sing.  agr.  with  {tAcu), 
men's— com,  noun,  plur.,  masc.,  possessive,  attributive  to 

wants. 
TMiM/x— abstr.  noun,  neut,  plur.  obj.  gov.  hj  find  out, 

(O 


Sentence 

Subject. 

Predicate. 

Completion.!  Extenacoi 

Be  useful.  (Principal) 

(thou) 

be  {incom- 

useful 

(b) 
Where  thou  livest. 

plete) 

thou 

live&t 

where[iad 

[Adverbial  to  (a).] 

comucttve 

(placf) 

^           (^> 

That  they  may  want 

(that) 

may  want 

thy  pleas- 

stiU 

thy  pleasing   pre- 

they 

ing  pre- 

(lime) 

sence  stilL 

sence. 

[Adverbial  to  (a).] 

(object) 

(d) 

( That  they  may)  wish 

(Jhat) 

{may) 

{thy  pees- 

{still) 

(Jhy  pleasing  fre- 

(ihey) 

wish 

ing  pre- 

{time) 

scnce  still). 

sence.) 

[same  as  (c).] 

(object) 

(d)  The  word  that  in  the  first  line  is  used  as  a  suhortSnaiiH 
conjunction  oi  purpose.  This  word  is  also  a  relative  preneM^ 
when  it  means  either  who  or  which,  as, '  The  man  that  spoke,' 
'  The  book  that  is  read ';  a  demonstrativr  pronoun  when  it  stands 
for  some  thing  or  fact,  as, '  I  told  him  that,^  and  as  a  demonstrattse 
adjective  yvhen  it  poin's  out  some  expressed  noun,  as, 'Ibtve 
heard />itf/ story.' 

2.  The  classes  of  words  in  our  language  generally  of  Latin 
origin  are  Ecclesiastical  terms,  introduced  by  Augustine,  and  ms' 
cellofteous  words  brought  to  England  through  commercial  idi* 
tions  with  southern  Europe,  terms  connected  with  Feudalism, 
war,  the  chase,  Li^al  terms,  titles,  terms  connected  mtk  tU 
Church,  and  donustic  life,  introduced  by  the  Nonnaas,  aod 
latterly  by  the  study  of  science  and  philosophy,  aod  the  alm^ 
exclusive  study  of  dassical  literature  m  our  grammar  scbook  sad 
universities,  a  great  addition  has  been  made  to  uienti/t  atti 
other  terms. 

Geography. 

2.  South  America,— The  Andes,  perhaps  the  most  itmaik- 
able  chain  in  the  globe  for  length,  height  and  internal  strnctaie. 
extend  from  Cape  Horn  through  the  whole  length  of  Sooth 
America,  by  several  parallel  ranges  of  peaks  supported  upon  i 
continuous  plateau,  to  the  Isthmus  of  Panama,  ror  coovaueoce 
the  sj-stem  may  be  divided  into  the  Chilian  Andes,  Bdvua 
Andes,  the  Andes  of  Quito,  and  the  Northern  Chains,  The 
heights  in  the  Bolivian  Andes  form  by  far  the  most  imposiDg 
group  in  the  whole  chain,  but  the  l^ghest  point,  Acomaffi^ 
23,910  feet,  is  situated  in  the  Chilian  Andes.  The  peaks  visibk 
from  the  celebrated  valley  of  Quito  are  said  to  form  aa  asseffl- 
blage  scarcely  surpassed  by  the  Bolivian  Andes. 

The  principal  river  having  its  rise  in  the  Andes  isthc^*»*«| 
which  is  fed  by  tributary  streams  from  the  Northern  Chains,  tbe 
Andes  of  Quito,  and  the  Bolivian  Andes.  The  main  stie^ 
flows  east,  crossing  the  whole  breadth  of  the  contioent,  aw 
falls  into  the  Atlantic  Ocean.  The  Magdalena,  with  its  laraDd 
stream  the  Cauca,  flows  north  to  the  Caribbean  Sea,  aadtw 
Orinoco,  formed  partly  by  [tributary  streams  from  the  Awi«S 
flows  easterly  into  the  Atlantic.  . 

The  Brazilian  system  of  mountains  give  rise  to  the  ParanAii^ 
Paraguay,  flowing  south  to  the  estuary  of  the  Riodc-ia-r^ 
the  San  Francisco  flowing  north  and  east  to  the  AllanUc,  we 
Tocanrin  and  several  other  branches  of  the  Amaxon  flowing 
north. 


Nov.,  1881.] 


THE  PRACTICAL   TEACHER. 


447 


The  principU  mountain  system  of  North  America  is  the 
Hociy  Mountains,  which  are  connected  by  the  Plateau  of  Mexico^ 
and  the  Chain  of  Central  America  with  the  Andes.  The  Rocky 
Moaatains  give  rise  on  the  west  slope  to  the  Rio  Colorado^  flow- 
log  soath  to  the  Gulf  of  California,  and  the  Columbia  River^ 
flowing  south  and  west.  On  the  eastern  slope  rise  the  Athabasca^ 
continued  by  the  Mackenzie  River  to  the  Northern  Ocean  ;  the 
Missouri  and  the  other  numerous  branches  on  the  right  bank  of 
the  Mississippi,  and  the  Rio  Grande  flowing  south-east  to  the 
Gulf  of  Mexico.  The  Ohio  and  its  tributaries  on  the  left  bank 
of  the  Mississipi  rise  in  the  Alleghany  MounicUnst  which,  with  the 
Green  Mountains,  form  a  range  parallel  with  the  Atlantic 
Close  alon^  the  Pacific  Ocean  runs  the  almost  continuous  range 
of  the  Sierra  Nevada,  Cascade  Mountains^  and  the  Sea  Alps, 

History. 

1.  On  the  day  of  Richard's  coronation  the  hatred  of  the  mob 
led  to  a  fearful  massacre  of  the  Jews  in  London,  and  in  York 
Castle  a  still  more  hideous  tragedy  was  enacted  in  the  self- 
slaughter  of  five  hundred  Jews,  a^er  first  killing  their  own  wives 
and  children.  The  Jews  were  hateful  to  the  people,  boh  be- 
cause they  were  not  Christians,  and  because  they  were  usurers. 
They  alone  could  len  1  money  on  interest,  for  the  Scriptures 
were  thought  to  forbid  that  practice  to  Christians,  and  thereby 
they  made  enormous  profits.  They  were  accused  of  horrible 
crimes,  and  were  ofcen  subjected  to  great  cruelties  by  the  fierce 
and  ignorant  people  among  whom  thev  lived. 

2.  The  Stuarts  were  restored  in  1660  by  the  authority  of  the 
Convention  Parliammt,  which  was  called  by  the  renmant  of 
the  Long  Parliament ' '  purged  "  out  by  Colonel  Pride.  William 
and  Mary  were  placed  on  the  throne,  1689,  by  the  authority  of 
the  Convention  of  the  Estates  of  the  Realm,  summoned  by  the 
Prince  of  Orange.  The  assembly,  though  equivalent  to  a  par- 
liament, could  not  be  so  called  on  account  of  its  not  being 
assembled  by  a  king. 

3.  Tae  chief  military  achievements  from  1704  to  1709  were : — 
Battle  of  Blenheim,  1704  ;  Capture  of  Gibraltar,  1 704;  Capture 
of  Barcelona,  1705;  Battle  of  Kamdlies,  1706;  Battle  of  At* 
mcana,  1707  ;  Battle  of  Oudenarde,  1708  ;  Battle  of  Malplaquet, 
1709  ;  Capture  of  Morn,  1709 

Louis  XIV.,  having  attempted  to  place  his  grandson,  after- 
wards Philip  v.,  on  the  Spanish  throne,  caused  England,  Hol- 
land, and  the  Emperor  to  unite  in  a  "  Gran  J  Alliance,"  which 
was  joined  in  by  many  European  powers.  War  with  France 
was  declared,  the  A  lies  supporting  the  claim  of  the  Archduke 
Charles  of  Austria  td  the  Spanish  Crown.  This  war  is  known 
by  the  n^me  of  the  War  of  the  Spanish  Succession. 

Composition. 
The  Navy. 

To  no  nation  in  the  world  is  the  possession  of  a  strong  navy 
of  such  moment  as  to  our  own  country  of  Great  Britain.  Our 
insular  posit  on,  proximity  to  France  (our  ancient  rival),  our 
Colonial  possessions,  and  immense  wealth  make  us  a 
favourite  object  of  jealousy.  The  navy  is  uur  first  and  best 
line  of  defence,  and  it  has  been  said  that  if  wc  are  unable  to 
cope  with  the  combined  fleets  of  two  or  three  hostile  powers  we 
shall  be  dependent  on  sufiierance  for  our  existence,  and  shall 
cease  to  be  a  first-rate  power. 

From  early  times  this  fact  has  been  acknowledged,  for  Alfred 
and  his  successors  maintained  a  fleet  for  the  defence  of  the  coasts. 
William  I.  established  the  Cinque  Ports  as  the  origin  of  a  mari- 
time force,  and  the  great  land-owners  used  to  furnish  the  means 
of  equipment  and  maintenance  of  warships.  Though  under  the 
Plantagenets  many  naval  victories  were  gained,  yet  it  was  not 
till  the  reign  of  Henry  VII.  that  the  Royal  Navy  had  permanent 
existence.  The  Great  Harry  was  followed  by  the  building  of 
the  Henry  Grace-h-Dieu,  The  attention  of  Elizabeth  was 
early  directed  to  the  importance  of  a  powerful  naval  force,  and 
the  patriotism  of  the  people  enabled  her  to  equip  a  respectable 
fleet  to  meet  the  Armada.  Charles  I.  understood  the  value  of 
a  navy  better  than  his  father,  and  therefore  employed  an  emi- 
nent architect  in  constructing  ships,  so  that  Cromwell,  on  his 
accession  to  power,  found  the  nucleus  of  a  maritime  force,  which 
he  raised  to  a  grander  height  than  it  ever  had  reached  before,  and 
with  I^enn,  Blake,  and  Lawson  for  admirals,  it  forced  from  the 
Dutch  the  empire  of  the  seas.  Under  James  II.,  who  commanded 
th:  fleet  before  he  became  king,  the  royal  navy  was  improved, 
both  in  men  and  material.  Since  that  time  the  navy  has  eained 
victories  on  every  sea,  commanded  by  admirals  Uke  Howe, 
Jervis,  Nelson,  and  Codrington. 


Euclid. 


I.  Let  GHIKLM  be 
any  hexagon,  and  let  the 
sides  of  it  be  produced 
to  meet  in  A,  B,  C,  D, 
E.  and  F.  Then  ACE, 
FBD  form  two  tri- 
angles cutting  each 
omer.  Now  the  interior 
angles  of  every  triangle 
are  together  equal  to 
two  right  angles,  there- 
fore the  angles  at  A^ 
0  C,  E,  F,  B,  D,  are 
together  equal  to  four 
right  angles  because 
they  axe  the  interior 
angles  of  ACE,  FBD, 
respectively.— Q.E.D. 


2.  Prop.  ▼ ,  bk.  2. 

3.  Prop.  X.,  bk.  2. 


Algebra. 

/jt»-9x+20\  /jc*-i3jr-f42\-. 

^\  x{x-b)  )\   Jf(4^-5)    . 

(jg-Sx)(^-4x)(^-7)(^-6), 

(x^7)(^-4)-, 

1^         ' 
:r»-Iljr  +  28   _ 


1 -"-'+?? 


I.  (i)tfx    T^byoitx^^ 

{^x^y^c   orxsze-y 

by 
..  c-y='^ 


ac 


By  sabstitatang  -=-.  for/  in  (2) 


a-\-b 


ac 


a  +  b 


Xssc 


ac 


a  +  b 
_ac+bc-ac_^  tc 

a-{-b        a-^b 

2.  12  jr*-jc=i740 

^       ir.,K-'^^  ^^76 +1,83521 

x  =  A±W=Wor-W 

/.     x^  i2tS  or  -  la 

3.  If  jr=the  greater,  then  the  less  =  ^~ 

cj:*=288o 

^=  576    ^ 
x=^    24.  Ans. 

y=     24  X I 
s=     ic.  Ans. 

Mensuration. 

I  2is.  =  price  of  I  square  ft. 

/.  '^*?   =3        „       80  square  ft.  =»  area  of  alcove. 

Area  of  whole  circle  =160  square  ft. 


diameter  =  2     /160  =  ^  V5o$6  _  ,4.27 ft. 

V   3* 
and  so  length  of  semi-circular  arc  =  7*135  ft.  X  3f  • 

22*42  ft.    Ans. 
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2.  Since  a  regular  hexagon  can  be  cut  into  6  equilateral 
nungles,  then  the  area  of  given  hexagon  »  15  x  15  x  -433  x  6 

Jl    Note  :— -435  is  the  approxUnate  area  in 
225        sg,  ft,    of   an   equilateral  triangle 
'433        vfhose  side  is  ift. 

67s 
67s 
900 

97425  sq*  ft.  8  area  of  one  equilateral  triangle. 


.S^4«>S  sq.  ft. 


99 


hexagon 


Music. 


I. 


i 


cz 


J^ 


I 


d^ 


^^        II        %r^l 


IXminisbed  4th.    DiminUhed  7th.    Aafnuentad  7nd.      Pluoerfcct  4th. 


SEPTEMBER,    1881. 

CANDIDATES. 

Tkru  hours  and  a-half  allowed. 
Arithmetic. 
Males. 

1.  A  bankrupt's  debts  are  jf  3560,  and  his  property  is  worth 
;f  1349  168.  8d.  Hovr  much  will  his  creditors  lose  in  each 
pound? 

2.  If  wheat  be  6s.  a  bushel,  what  will  7  loads,  4  quarters,  3 
bushels  cost  ? 

3.  Find  the  value,  in  current  coin,  of  3  cwt.  2  qrs.  1 1  lbs., 
knowing  that  27  cwt.  19  lbs.  cost  £yi  16s.  4ld. 

4.  Find  the  value  of  a  crop  on  24  acres  3  roods  and  4  poles, 
at  jf  9  8s.  4d  an  acre. 

5.  If  the  rate  of  wages  depends  on  the  price  of  wheat,  and 
18  men  working  for  4  weeks  receive  £^i  4s.  od.,  when  wheat 
is  64s.  a  quarter ;  find  the  price  of  wheat  per  quarter  when 
16  men,  working  for  5  weeks,  obtain  £67  los.  od. 

Females. 

I    Make  out  the  following  bill :  — 

60^  lbs.  of  tea  at  2^.  per  oz. 

78  cwt.  97  lbs.  sugar  at  9s.  4d.  per  qr. 

24 J  cwt.  cocoa  at  is.  4d.  per  lb. 

18  cwt.  2  qrs.  7  lbs.  rice  at  2}  per  lb. 

376}  lbs.  coffee  at  is.  8d.  per  lb. 
2.  Find  the  cost  of  6894)  articles  at;^i62  8s.  2id.  each, 
g.  Find,  by  Practice,  the  cost  of  870  miles  3  fur.  35  perches 
At  £rj  15s.  per  league. 

4.  Find,  by  Practice,  the  value  of  258}  score  of  sheep  at 
^2  13s.  8d.  each  sheep. 

Grammar. 

1.  Parse  all  the  nouns,  verbs,  and  adjectives  in  the  following : — 

'  AH  heads  must  come 
To  the  cold  tomb, 
Only  the  actions  of  the  just 
Smell  sweet  and  blossom  in  the  dust.' 

JAMRS  Shirly. 

2.  What  are  the  different  moods  of  the  verb?  Give  two 
examples  of  verbs  in  the  imperative,  and  two  of  verbs  in  the 
subjunctive  moods. 

3.  Explain  what  is  meant  by  active  and  passive  verbs. 


Geography. 

1.  What  are  the  chief  ranges  of  hills  in  the  South  of  Scot- 
land  ?  Describe  fully  ih  e  position  of  each,  and  the  courses  of 
the  rivers  that  rise  in  them. 

2.  Say  what  you  know  about  the  physical  features,  pro- 
ductions, and  industrial  occupations  of  Norfolk,  Devonshire, 
Glamorganshire,  and  Kerry. 

3.  Describe  minutely  the  course  of  a  vessel  ssuliog  along  the 
coast  from  Dover  to  Southampton,  and  then  crossing  over  to 
visit  each  of  the  Channel  Islands. 

Composition. 
Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Apprehensive, 

Write,  in  small  hand,  as  a  specimen  of  copy-scltirg,  Tit 
Metropolitan  Street  Improvements  Act, 

Music. 

« 
A  quarter  of  an  hour  allowed  for  this  paper, 

I.  Write  over  each  of  the  following  notes  its  pitch  name  (C, 
D,  Do,  Re^  or  other),  and  under  eadi  its  duration  name  (crotchet, 
quaver,  or  other). 


i 


^^^ 


I 


■^ 


^^ 


2.  Follow  each  of  these  notes  by  its  corresponding  rest. 


^ 


j^^l 


:St 


I 


Iff 


3.  How  many  tones  and  semitones  are  found  in  a  major  sole 
and  what  places  therein  do  the  latter  occupy  ? 


CANDIDA  TES,^ANSWERS. 
Arithmetic. 

MALES. 

;f  3560 -;f  1349  163.  8d.=;^22lo  35.  4d.  of  loss 
.*.  ;^356o  :  j6i  ::  f22io3s.4d.  :  loss  per  ;£i 

20 

3560^44203^123.  5d. 
42720 

I4»3 
12 


17800 

17800 
7  loads  4  qrs.  3  bush. 
J 

39  q«. 

8 
315  bushels  at  68.  =  18908.  =^^94  los.  Ans. 

27  cwts.  19  lbs. =3043  lbs. 
3  cwts.  67  lbs.  =  403  lbs. 
£n  i6s.  4id- =36305  farths. 
3043  lbs.  :  403  lbs.  ::  36305  farths.  :  price  in  &rtbs. 

403 
108915 
1452200 

3043JI4630915/4808  farths. 

12172 
24589 
24344 


245  «5 
24344 

ili 
403 
Ans.  =;CS  OS.  2f  Ua<i- 
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449 


Vdae  of  i  ac 


=     9 


s. 
8 


d. 

4 
6 


50  10 


o 
4 


Value  of  24  ac =226 

,1  2  ro.  =  i  value  of  I  ac.  =  4 
,,  I  ro.  =J  ,»  2  ro.=  2 
4po.  =?ff      ..      I  ro.=     o 


>* 


>• 


o 

H 
7 

4 


o 

2 
I 
8i 


>• 


5- 


24  ac.  3  ro.  24  po. 
16  men  :      18  men ' 
5  wks. :        4  wks. 
864s.       :  1350S 


=2.^3    !>  11^  Ans. 


::  64s.  : 
64s. xiJx  jx^V=v>s.  Ans. 


X. 


FEMALES. 


f. 


6o|  lbs.  at  OS.  2|d.  per  lb.  ... 
78  cwts.  97  lbs.  at  9s.  4d.  per  qr. 
24)  cwts.  at  IS.  4^5 .  per  lb. 


=  10 
=147 
=  184 


s. 

I 

4 
16 


18  cwts.  2  qrs.  7  lbs.  at  os.  2ld.  per  lb.=  21  13 
376}  lbs.  at  IS.  8d.  per  lb =     31     7 


d. 
8 

4 
o 

ij 

II 


;C39S     S    04 


2.    Value  at  £\ 


£ 
6894 


8. 
10 


d. 
o 

2 


I37»9    o 


o 
9 


124101    o 


o 
9 


11 


■.  Value  of 


jp,  1 02  ...        ■••        ••• 

6s.  8d. = i  value  9X£i     ... 
IS.  4d.  =i      ,»       6s.  8d. 
2d.=i      „        IS.  4d. 

^■=i      »,  2d. 

£162  8s.  2}d =/li  19738  12    4i 

;f27  15s.  per  league =jf  9  5s.  per  mile. 

;f      s.      d. 
X  ml.        •••        •••        — 


=s 

III6909 

0 

2S 

2298 

3 

= 

459 

12 

:= 

57 

9 

= 

14 

7 

I 

3i 


870 


ft 


I* 


>* 


>i 


n 


870  mis.       ...        •••         ^^ 
2  fur.  =i  value  of  i  ml.= 

20  per.  =  \ 


»047 

2 


10 

5 


11 
>» 


2  fur.  = 

20  per.  =3 
10 


f» 


10 
6 

I    3 

O  II 

o    5 

o    2 


o 
3 

'A 

9f 
loH 


258^  score =5170  sheep. 


;^»oi;i  19      7A-  Ans- 


Value  at  ;f  I 


£ 
5170 


s. 
o 


d. 
o 


19 


>« 


99 

99 


•  I 


los.  =  i  at  ;f  I 
3s.  4d.  s  ^  at  los.  . 
4d.  ^  h  *t  3s.  4d. 
£2  13s.  8d. 


10340 

2J85 

861 

86 


o 
o 


o 
o 

4 
4 


=  Zi,'^872  16    8.  Ans. 


Grammar. 


I .  i^Zf— indef.  num.  adj.  qual.  heads, 

keads^-com,  noun,  neut.,  plur.,  nom.  to  must  come, 
fnusf — aux.  verb,  pres.  indef.  indie,  forming  with  infini- 
tive. 
^^^^^pres.  indef.  potential  of  come,  came,  come,Kad  agrees 

with  its  subj.  ieads, 
fold — adj.  qual.  tomb, 

tomb — com.  noun,  neut.  sing,  obj,  gov.  by  to, 
actions — abstr.  noun,  ncut.  plui.  nom.  to  smell, 
iust—od),  qual.  {persons),  used  as  a  noun,  com.  plur.  obj. 

gov.  hy  of. 
^f^fll — intrans.  rcg.  verb,  indie,  pres.  indef.  3rd  pen,  plur. 

agr.  with  subj.  actions, 
S7veet — adj.  used  adverbially^ 
blossom — intrans.  rcg.  verb,  indie,  pres.  indef.   3rd  pers. 

plur.  agr.  with  subj.  actions, 
dust— corxu  noun,  neut.  sing.  obj.  by  m. 
2-  The  different  mood^  of  the  verb  arc  \— Indicative,  Poten- 
tial, Subjunctive,  Imperative,  and  Infinitive,  Do  this,  wriU 
these  words  ;  I  fear  lest  he  come,  L  care  not  though  he  die.  Do, 
write  are  examples  of  the  Imperative,  and  come^  die  of  the  Sub^ 
iuncfive  mood. 


3.  Verbs  are  said  to  be  Active  when  the.  subject  acts, 
and  Passive  when  the  subject  is  cuted  upon ;  as,  The  boy  strikes 
(active)  the  table.  The  table  is  struck  (passive).  The  passive 
is  merely  used  as  a  change  of  form,  and  only  verbs  whidi  take 
an  object  can  properly  be  changed  into  the  passive,  the  object 
in  the  aclive  voice  becoming  the  sulject  in  the  passive. 


Geography. 

I.  The  chief  hills  in  the  south  of  Scotland  are  the  Cheviots, 
forming  a  natural  boundary  between  England  and  Scotland, 
giving  rise  to  several  affluents  of  the  Tweed  flowing  N.,  the 
Moffat,  and  Lowther,  and  Lead  Hills,  in  the  N.  of  Dumfries- 
shire, from  which  flow  the  Liddell,  Esk,  and  Annan,  S.  to  the 
Sol  way,  the  Clyde  N.W.  through  Lanark,  and  the  Tweed  N. 
and  E.  through  Peebles,  Selkirk,  Roxburgh,  and  between  Ber- 
wick and  Northumberland  ;  the  Ayrshire  Hills  take  a  crescent- 
like   form,  enclosing  the  county,  and  give  rise  to  the  Nuh 
flowing  S.  to  the  Solway,  and  the  Ayr  and  Irvine  flowing  W., 
the  Doon  flowing  N.W.,  the  Stinchar  tiud  the  Girvan  flowing 
S.W.  all  into  the  Firth  of  Clyde.     The  Lammermuirs  and  the 
Moorfoot  Hills,  the  former  between  Haddington  and  Berwick, 
and  the  latter  mostly  in  Mid- Lothian,  give  rise  to  several  small 
branches  of  the  Tweed  flowing  south,  and  the   Tyne,  in  Had- 
dington, flowing  easterly. 

2.  Norfolk. — ^The  greater  part  of  the  county  is  occupied  by 
the  East  Anglian  heights,  which  overlook  a  strip  of  the  Fens 
included  within  Uie  limits  of  Norfolk,  and  through  which  flows 
the  Great  Ouse.  The  chief  of  the  other  rivers  are  the  Bure^ 
the  Yare,  and  the  Wcmeney,  having  the  same  opening  into  the 
sea  at  Yarmouth.  The  industries  are  agriculture^  shipping- 
trade,  and  fisheries,  with  some  small  manufo.ctures  of  silk  crape 
and  baize. 

Devonshire  stretches  across  from  the  Bristol  to  the  English 
Channel,  and  naturally  divides  itself  into  these  three  parts— (i) 
Exmoor  in  the  N.,  (2)  Dartmoor  in  the  S.,  and  (3)  a  broad 
plain  of  pasture  land  between  them.  The  first  two  are  wild 
tracts,  while  the  last  is  beautiful  and  fertile.  The  county  is 
mainly  agricultural  and  mining,  but  some  shiobuilding  is 
carried  on  at  the  various  ports.  Devon  is  noted  for  cider,  and 
its  butter  is  the  best  in  the  world.  The  rivers  are  the  Exe, 
Tawe,  Tamar,  Dart,  Axe,  Torridge,  and  Teign, 

Glamorganshire  occupies  the  most  southern  part  of  Wales. 
It  is  wild  aad  mountainous  in  the  N.,  but  level  and  fertile  to- 
wards the  S.  The  "  Vale  of  Glamorgan  *'  has  been  styled  the 
«*  Garden  of  Wales."  The  principal  rivers  are  the  Toff,  the 
Tawe,  Avon,  and  Neath.  It  is  eminently  a  mining  and  manu- 
facturing county.  Coal  and  iron  are  abundant,  and  by  means 
of  these  minerals  it  has  become  a  great  centre  of  iron-smelting 
and  manufacturing  trades. 

Kerry  b  a  county  in  the  S.W.  of  Ireland.  Its  surface  is 
chiefly  formed  of  mountain  ranges,  in  which  are  Macgillicuddy's 
Reeks,  with  Camtual  (3404  ft.),  the  highest  summit  in  Ireland. 
Its  rivers  are  unimportant,  but  its  lakes  comprise  those  of  Kil- 
laroey,  famed  for  picturesque  scenery.  Th;  coast  is  deeply  in- 
dented with  the  Bays  of  Iralee,  Dingle,  and  Ktnmare.  O^ 
the  coast  is  Valentia,  a  terminus  of  the  Atlantic  telegraph 
cables.  The  county  is  rich  in  minerals ;  but  dairy-farming  is 
the  leading  industry. 

3.  Leaving  the  thriving  town  of  Domr,  which  has  a  great 
passenger  traffic  with  Calais,  we  pass  Folkestone,  the  neat  bath- 
mg-town  of  Hastings,  Brighton,  a  beautiful  town,  the  favourite 
resort  of  George  IV.,  and  lying  to  the  west  of  Beachy  Head 
and  Newhaven,  which  trades  with  Dieppe,  Continuing  westerly 
along  the  coast  of  Sussex,  we  round  iielsea  Bill  and  come  to  the 
safe  anchorage  of  Spithead,  noting  the  strongly  fortified  naval 
station  of  Portsmouth,  After  a  run  up  to  visit  the  packet  station 
of  Southampton,  we  turn  south,  passing  through  the  Solent, 
N.W.  of  the  Isle  of  Wight,  and  voyage  still  southwards  to  the 
Channel  Islands,  which,  including  Jersey,  Guernsey,  Alderney, 
and  Sark,  are  all  that  remain  of  our  Norman  pc&sessions. 
Alderney  is  noted  for  its  cows.  St.  Hdier  is  the  ctpital  of 
Jersey,  and  St.  Peter's  Port  of  Guernsey.  Ti^cse  islaids  are 
officially  included  in  the  county  of  Hampshire. 


I. 


F. 


i 


± 


I^S 


Music. 


G. 


A. 


£ 


II^MI. 


I 


Crotchet.      Semiquaver.      Sent'.brevs.        Quaver. 
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3.  Five  tones  and  two  semitones,  tbe  latter  being  found 
between  the  third  and  fourth,  and  seventh  and  eighth  notes  of 
the  scale. 


FIRST  YEAR. 
Pnpil  Tdachers  at  end  of  First  Year. 

Thru  hours  and  a^half  ailcwed. 

Arithmetic. 

Males. 

1.  Find  the  cost  of  6H  tons  of  hay  at  the  rate  of  ^3i|  for  a 
ton  and  a  quarter. 

2.  What  sum  of  money  is  the  same  fraction  of  £*!  that  }  of 
5s.  IS  of  17s.  6d.  ? 

3.  Find  the  quotient  to  5  olaces  of  decimals,  of  17  '  171717 
divided  by  the  product  of  19-85  multiplied  by  17*3. 

4.  "What  decimal  fraction  is  equal  in  value  to-   ^*^  ? 

5.  Out  of  £^\  one  third  is  paid  to  A.,  and  one  seventh  to  B. 
After  this,  ^  of  the  remainder  is  paid  to  A.,  and  the  rest  to  B. 
Find  the  sums  received  respectively  by  A.  and  B. 

Femalis. 

I.  A  bankrupt  owes  ;^7o55,  but  he  can  only  pay  7s.  6d.  in 
the  pound ;  what  amount  of  money  will  he  leave  unpaid  ? 

3.  If  goods  are  carried  809  miles  for  £6  14s.,  how  far  could 
th  y  be  carried  for  £^i  19$.  9d.  at  the  same  rate  ? 

3.  If  32  men  mow  96  acres  of  grass  in  8  days,  how  many  men 
must  be  employed  to  mow  a  square  mile  in  20  days  ? 

4.  If  12  yds.  of  nlk,  18  inches  wide  cost  £^  X2s  ,  what  will 
be  the  cost  oi  I3i  yds.  of  the  same  quality  silk  21  inches  wide  ? 

Grammar. 

1.  Parse  the  pronouns  and  prepositions  in  the  following  : — 

'  With  joy  unfeigned  brothers  and  sisters  meet, 
An*  each  for  other's  welfare  kindly  spiers : 
Each  tells  the  uncos  that  he  sees  or  hears ; 
The  parents,  partial,  eye  their  hopeful  years.' 

Burns. 

2.  Name  the  interrogative  pronouns,  and  state  which  of  them 
are  used  both  substantively  and  adjectively,  and  which  only 
substantively;  ^ve  examples. 

3.  Of  prepositions  some  are  simple ;  some  compound,  or 
derivative.  Give  examples  of  each ;  and,  if  you  can,  show  from 
what  words  the  compound  prepositions  are  made  up. 

Geography. 
Answer  either  Q.  2,  <»r  Q.  3 ;  not  both. 

1.  Draw  a  map  of  Scotland  to  the  South  of  the  Firths  of 
Forth  and  Clyde,  showing  the  chief  ranges  of  hills,  the  courses 
of  the  principal  rivers,  the  coast  line,  and  chief  towns. 

2.  Name  the  diief  rivers  which  rise  in  the  Alps ;  and  describe 
their  courses. 

3.  Name  the  chief  seaports  on  the  Mediterranean,  and  say 
what  you  know  about  each  of  them. 

History. 

1.  Write  down  the  names  and  dates  of  our  kings  from  Canute 
to  William  I. 

2.  How  many  kings  named  Henry  have  sat  on  the  throne? 
Give  their  dates  and  mention  their  immediate  successors. 

3.  Make  a  list  of  our  sovereigns  from  1702  to  the  present 
time,  with  the  dates  of  their  accession. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Apprehensive, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  7he 
Metropolitan  Street  Improvements  Act, 


Composition. 

Wri  te  from  memory  the  substance  of  the  passige  read  to 
you  by  the  Inspector. 

Music. 

A  quarter  of  an  hour  allowed  Jor  this  paper, 

I.  Write  ina  the  scale  of  G  (Sotj,  and  in3  the  scaleof  F  [f<i\ 
placing  a  sharp  or  a  flat  before  eaidi  note  requiring  one.  Mark 
the  places  of  the  semitones. 


m 


2.  Place  its  second  over  &,  its  third  over  ^,  i's  foozth  orer  r, 
its  fifth  over  </,  and  its  octave  over  e. 


|^V:££M^=^ 


=^   . 


^^ 


3.  How  many  semiquavers  are  equal  (in  length)  to  one 
minim  ? 

How  many  quavers  are  equal  (in  length)  to  one  dotted 
minim  ? 

How  many  crotchets  are  equal  (in  length)  to  one  semibrere? 

ANSWERS.—FIRST   YEAR. 
Arithmetic. 

MALES. 

I     li  tons= I  tons ;  6H  tonss  V<^  tons ;  jf3H=;f W- 

;fw><wxi=i:'aW=id.xs9S7= 

iJii»d.=4467id.=372s.  3Jd.= 
£iZ  12S.  .^jd.     Ans. 


2. 

Aofif7? 


i-^-i!:  =^= A.    Now  the  question  is,  what  sum  is 
17^* 


Aof;f7=;f?iiZ=/iorijs^    Ans. 

25  ■^■" 

19-85 

17  3 


59  55 
13895 
1985 


343'40S)  I7'i7i7i7   (•o!;ooo+ 
17  17025 


*5« 


103 


146717 


721 


•721 
=-7—-= '007*5.  Ans. 


3535f  24750  99000   99 
7 
5.  J  +  ?=^^=«;  iVoftherem.«=A;  il-n=iV 

;C   8.  d. 
.-.  AgeUl  +  A-orttof£4  7s.6d.  =  2    5  w  ATs. 
B    „   |+Aor«  „  =2_i_8^Ad 

FEMALES. 

1.  Since  only  7s.  6d.  is  paid,  12s.  6d.  must  be  unpaid  on  evfiy 
£1  :,  12^  X  7065=883128.  6d.=/44i5  12s.  6d.    Ans. 

2.  £6 14s.        s  134s.       s  i6o8d. 
;^9i  19s.  9d.  =  1839s.  9d.=22077d. 

'.'.  i6o8d.  :  22077d.  : :  809  miles  :  x  miles. 
809  mk.  X  22077,809  X  7359-S95343»  = 
1608  536  536 

iii07AV'P^s.   Ans. 

3.  96ac.     :  640ac.      \  ..  .     ^en. 
20  days  :     8  days  ]    •  3^  "^°  '  ' 

3ii^^g9ii«:=.ji=85imen.    Ans.    (The  J  may  ^^ 

explained  as  one  who  can  do  the  third  part  of  a  manVwotlr.) 
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48  qrs.  :  53  grs. 
18  in.    :  21  ID. 


I2S.  :  X, 


^^'48x^18^-  ^  ''*^'-  ^  ^^  '^^*  9d.    Ans, 
Qrammar. 

I.  <a^A— distrib.  adj.,  pron.  com.  sing.,  nom.  to  spiers, 
other's — ^indef.  adj.,  pron.  com.,  sing,  poss.,  qua),  welfare, 
each — same  as  before  mas.,  nom.  to  tells, 
thai — ^simple  rel.  pron.,  neat,  plur.,  standing  for  uncos,^ 

obj.  gov.  by  .'AX  or  hears, 
^— 3rd  pers.  pron.,  mas.,  sing.,  nom.  to  sees  or  hears, 
their — pronom.  poss.  adj.  (or  poss.  of  they),  qual.  years, 
with — prep.  gov.  obj.  caatjoy, 

/^—        >»        If        »f       ttfelfare, 

3.  The  interrogative  pronouns  are  ^vho^  which,  what,  and 
whether,  IVhich  and  what  are  used  both  substantively  and 
adjectively,  as,  which  (adj.)  dress  do  you  prefer?  I  know  not 
which  (subs.)  \&  which,  iVheU  (subs.)  is  sweeter  than  honey? 
IVhat  (adj.)  towns  are  in  Devon  ?  IVho  is  used  only  substan- 
tively, as,  IVho  are  you  ?  Whether  is  now  rarely  used  as  a  pro- 
noun, but  it  occurs  in  earlier  English,  as,  Whether  of  them  twain 
did  the  wiU  of  his  faiher  ? 

3.  Simple  prepositions  are~a/,  by,  dawn,  for,  from,  in,  of. 
Compound,  or  derivative  prepositions  are — cUfaft  (k-be-seftan), 
above  (i-be-ufan),  before  (bi-foran),  beside  ( ==  by  side),  between 
(=  by  two),  o^i^jj  (French  croix). 

Geography. 

2.  The  chief  rivers  which  rise  in  the  Alps  are  the  Rhine,  the 
Rhone,  and  the  Po, 

The  Rhine  rises  in  Mt.  St  Gothard,  passes  through  L.  Con- 
stance, divides  Switzerland  from  Germany,  flows  through  the 
German  States  till,  passing  into  Holland,  it  separates  into  two 
branches,  and  falls  by  several  mouths  into  the  North  Sea.  It  is 
the  most  picturesque  river  of  Europe.  The  Rhone  rises  in 
Switzerland  about  five  miles  from  the  source  of  the  Rhine,  and 
enters  L.  Geneva^  from  which  it  issues  to  flow  west  to  the  city  of 
Lyons  in  France.  It  then  turns  south  and  enters  the  Mediter- 
ranean by  four  months.  It  is  the  most  rapid  river  in  Europe. 
The  Po  issues  from  Mt.  Viso  in  the  Cottian  Alps,  and  traversug 
the  plains  of  Piedmont  and  Lombardy  from  west  to  east,  flows 
by  several  mouths  into  the  Adriatic. 

3.  Beginning  at  the  Spanish  coast,  we  find  Barcelona,  the 
second  city  of  Spain,  with  important  manufactures  and  exports 
ol  iron,  cork«  and  fruits.  Marseilles,  the  first  port  in  France, 
has  immense  trade  with  Algiers.  Toulon  has  been  termed  the 
'  Brest  of  the  Mediterranean'  and  the  '  Plymouth  of  France.' 
Leghorn  is  the  chief  port  of  Italy  with  a  fine  harbour ;  exports 
silks,  straw  hats,  &c.  Brindisi,  on  the  south-east  coast  of  Italy, 
is  the  nearest  sea-port  to  Alexandria  on  the  European  system  of 
railways.  Ancona  on  the  Adriatic  and  Venice,  with  its  numerous 
canals  and  hundred  islands,  are  great  entrepdts  for  European 
goods.  Trieste  is  the  chief  port  in  Austria.  Smyrna,  on  the 
coast  of  Asia  Minor,  is  the  principal  port  in  the  Levant 
Alexandria,  the  chief  port  of  ^gypt,  is  one  of  the  stations  on 
the  *  Overland  Route.* 

Hiatory. 

A.D. 

1.  Canute  began  to  ceign  lozy 
Harold  „  „  1035 
Hardicannte  „  „  1040 
Edward  (the  Confessor)  „  „  1042 
Harold  II.  „  „  1066 
William  I.  (the  Conquerer)         „  1066 

2.  Eight  kings  of  the  name  of  Henry  have  sat  on  the  throne, 
namely : — 

A.D.  A.D. 

Henry  1,        began  to  reign  iioo;  sue.  by  Stephen  1135 

Henry  II.  „  Ii54;  >f  Richard  I.  1189 

Henry  III.  „  1216 ;  „  Edward  I.  1272 

Henry  IV.  „  1399;  „  Henry  V.  1413 

Henry  V.  „  1413 ;  „  Henry  VI.  1422 

Henry  VI.  „  1422;  „  Edward  IV.  1461 

Henry  VII.  „  1485;  „  Henry  VIIL  1509 

Henry  VIII.  „  1509;  „  Edward  VI.  1547 

A.D. 

3.  Anne  began  to  reign  1702 
George  I.  „  „  1714 
George  II.  „  „  1727 
George  III.  „  „  1760 
George  IV.    „           „     1820 

.     William  IV.    „  „      1830 

Victoria  ..  ,      1837 


Music. 


IL.-^^'--^^ 


2. 
a 


$^73—F- ^      H        "        II       ^1 


] 


3.  Eight. 
Six. 
Four. 


>» 


SECOND   YEAR. 
Pupil  Teachers  at  end  of  Second  Year. 

Thru  hours  and  a-half  allowed. 
Arithmetic. 

Males. 

1.  Find  simple  interest  on  ^^976  los.  od  for  a  year  and  a 
quarter  at  3^  per  cent,  per  annum. 

2.  A  barrel  of  beer  (36  gals.)  lost  by  lealyige  8  per  cent.  How 
numy  pints  of  beer  were  left  in  the  cask  ? 

3.  A  sum  of  money  was  lent  on  the  loth  of  September,  and 
by  the  2nd  of  November  the  interest,  at  4lper  cent  per  annum, 
amounted  to  £1  os.  8ffd.     What  was  the  sum  lent  ? 

4.  If,  in  2  years  and  63  days,  the  simple  interest  on  £^$  is 
^24  14s.  3f|d'>  what  is  the  rate  per  cent,  per  annum  ? 

5.  If  an  Exchequer  bill  for  £1000  bears  interest  at  the  rate  of 
2s.  a  day,  what  is  the  interest  per  cent,  per  annum  on  the  bill  ? 

Females. 

1.  Reduce  to  the  least  common  denominator  f,  ^,  ^,  it, 

2.  Multiply  the  sum  of  3f,  4},  and  4J,  by  the  difference  of 
7f  and  5* ;  and  dmde  the  product  by  the  sum  of  944  and  4*. 

3.  If  a  yard  of  kce  cost  £iil,  what  will  i6iJ  yards  cost? 

4.  If  f  of  a  ship  be  worth  ;f  3740,  what  is  the  value  of  the 
whole  ? 

Grammar. 

1.  « The  merry  part  of  manhindue  vtty  amiable^  whilst  they 
diffuse  a  cheerfulness  through  conversation  at  proper  seasons* 
but  on  the  contrary,  they  are  a  great  grievance  to  society  when 
th^  infect  every  discourse  with  insipid  mirth,  and  turn  into 
ridicule  such  subjects  as  are  not  suited  Xo  it.' 

(a.)  Point  out  the  conjunctions  in  the  above,  and  say  to  which 
class  of  conjunctions  eadi  belongs. 
{b.)  Parse  the  words  in  italics. 

(c)  Analyse  the  adverbial  and  adjectival  aentences  in  the 
above. 

2.  Show,  bjr  examples,  that  the  words  since,  but,  and  exceU 
may  be  sometimes  conjunctions  and  sometunes  prepositions. 

Geography. 
Answer  either  Q.  i,  iw  Q.  3  ;  not  both, 

1.  Name  the  chief  rivers  which  rise  in  the  Alps,  and  describe 
their  courses. 

2.  Draw  a  full  map  of  our  possessions  in  South  Africa  and  the 
countries  bordering  on  them. 

3.  Give  notes  of  a  lesson  on  *the  physical  features,  climate, 
productions,  inhabiUnts,  and  history  of  Jamaica.' 

One  hour  allowed  for  Females, 
Two  hours  and  a-kalf  allowed  for  Males, 

History. 

1.  How  came  a  Roman  Emperor  to  be  proclaimed  in  York 
A.D.  306  ?    Who  was  he,  and  how  connected  with  Britain  ? 

2.  Who  was  Canute  ?  Into  what  earldoms  did  he  divide  this 
kingdom  ?  { 

3.  In  the  13th  centurv  what  part  was  taken  by  Cardinal 
Langton  in  securing  English  freedom  P 
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Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy  setting,  the  word 
Apprehensive. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting.  The 
Metropolitan  Strett  Improvements  Act. 

Composition. 
Write  full  notes  of  a  lesson  on.  Tinker  Trees, 

Euclid. 

[All  generally  understood  abbreviations  for  words  may  be  used.] 
I.  Define  straight  line^  plane  superficies^  obtuse  cmgle,  circle^ 
re;gular  polvgon^  parallel  straight  lines,  axiom. 

a.  If  two  angles  of  a  triangle  be  eqail  to  each  other,  the  Udes 
alio  which  subtrnd,  or  are  opposite  to,  the  equal  angles,  shall  be 
equal  to  one  another. 

3.  If  two  triangles  have  two  sides  of  the  one  equal  to  two 
tides  of  the  other,  each  to  each,  but  the  angle  contained  by  the 
two  sides  of  one  of  them  greater  than  the  angle  contained  bv 
the  two  sides  equal  to  them,  of  the  other ;  the  base  of  that  which 
has  the  greater  angle  shall  be  greater  than  the  base  of  the  other. 

Music. 

A  quarter  rf  an  hour  allowed  Jor  this  paper, 

I.  Write,  under  each  of  the  following,  the  name  and  quality 
(major,  perfect,  or  other)  of  the  interval  it  forms. 


^s^^i^^ 


8-  U  «g-  ■! 


2.  Write  in  a  two  measures  of  common  time,  and  in  b  two 
measures  of  triple  time. 


b 


$ 


I 


I 


3.  Write  in  a  the  signature  of  F  (/a),  in  b  that  of  £t^  {Me\ 
in  ^  that  of  G  (Sol),  and  m  </that  of  A  (£a). 


i 


s3; 


% 
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ANSWERS.^^ECOND  YEAR. 
Arithmetic. 

MALES. 
f^yi   a       •     jQQ      ^       2x4x200  16 

2.  36  galls. =36  X  8  or  288  pts. ;  and  since  by  losing  8  per 
cent.,  92  pts.  are  left  out  of  every  100, 

,-.^.,  ^  ...  ???^^^264«pts.    Ans. 

3.  {a)    The  number  of  days  from  loth  Sept.  till  2nd  Nov.= 

20+31+2  =  53 

ib)    ;tios.8«=248H=iW^. 
(0    £^i  =ii40d. 

^'«'^W><nf^3«^5x6«£i5o.    Ans. 

4.  (a)    2  yrs.  63  das.  =  793  d»ys. 

^  ib)    ;f  24  14s.  3W- =  593i»d.  =  ^*m^*d. 

•'•  £Ws  ^^^  :  ^^'"^  1  -  *^H^  .•  ~te  in  pence. 
"B^Ad.  X  Hi  X  lit  =  840d.  =^3  IPS-     Ans. 


FEMALES. 

'•  7»  Af  i*f.  ii.  Ai  H  liave  for  L.C.D.  1260, 

and  when  reduced  to  same  denominator  «= 

360,  378.  Si^,  612.  80.  67s    ^. 
1260 

2.  (a)3}  +  4i+4t-"^^^4^'"'^"'''''»'" 
kb)  7»-5!=7i!-SH  =  2AorH 

W94i  +  44=98f  =  H*. 

{d)  Product  of  {a)  and  {b)  divided  by  (c)  = 

V./>x;|x.t.=-^^]-^^-;3^^i|iiL   An. 

3.  ;6iHxi6H«^i:^^^^'=/W=-iC2is.8s.ijd.  Am 

4.  Thcwholewillbe/3740x|=:;f"f«A=^9273^8d. 

Grammar. 

I.  (a)  whilst^K  snbordinative  temporal  conjunction. 

^m/— co-ordinative  adversative  „ 

when  subordinative  temporal  „ 

oni/— simple  co-ordinative  „ 

{b)  manhiftd — com.  collective  noun,  plur.,  masc.,  obj.  gor. 

by  13^. 
amiable^^-ndj.,  qual.  part, 
through—prcp.  gov.  obj.  case  conversation, 
on  the  contrary-— ^'vmnal  phrase  used  iodependentlj. 
grievance — ^abstr.  noun,  neut.  sing,  in  opposition  with 

they, 
such — indef.  adj.,  qual.  subjects. 
fl#— COD j.=  relative  neuL,  plur.,   relative  to  su^cU, 

nom.  to  are. 
ftfi/io/— complete  part,  of  the  r^.   verb  suit^  qnaL 

subjects. 


Kind  of  Sent 

Connective. 

Subject. 

Predicate. 

Object: 

Extensioes. 

Adverbial 

(^. 
Adverbial 

W 
Adjective 

whilst 

WOCD 

they 

they 

as  «■ 

which 

diffuse 

infect 

are  not 
suited  to  it 

a  cheer- 
fulness 

discourse 

I.  thnmgh  COS- 

venstioQ 

s.  at  proper 

seaMQS 

wiihiwipM! 
mirth. 

2.  Prepositions : — He  has  been  in  London  since  Monday. 

They  were  all  lost  but  one. 
We  are  all  here  except  Tom. 
Conjunctions  :■  -Let  us  befin  since  be  has  not  arrived. 

They  are  often  amiable,  but  sometimes  Aej 

are  disagreeable. 
Except  ye    repent,   ye  shall  all  likevise 

perish. 

Geography. 

I.  See  same  question  answered  under  First  Year  in  this  nunhc 
of  Magazine, 

3.  Jamaica.  —  Physical  Features,  —  Suriace  very  nnero, 
eastern  part  almost  entirely  filled  with  the  Blue  Mts.,  which 
have  many  spurs.  Western  boundary  of  this  mountain  regioo 
formed  by  a  rt'o^  running  across  the  whole  island  from  S.t.  t^, 
N.W.  Greatest  plain  in  the  island  called  Liguanea,  ft^  v 
Fere,  another  level  tract  separated  from  the  former  by  *  lo* 
range  of  hills,  numerous  valleys,  but  all  very  narrow.  Lin)^ 
stone  caverns  occur.  Jamaica  is  well  watered  with  fivers,  rivt; 
lets,  and  spring?.  None  of  the  rivers  navigable  except  the  B^'^ 
River, 

Climate  exceedingly  hot  on  lower  plains  along  the  sostbai> 
coast.  Two  rainy  and  two  dry  seasons.  Earthquakes  freqoeo^ 
hurricanes  less  frequent  than  in  the  other  West  lodia  islands. 

Productions, — Staple  articles  of  export — sugar,  coffee,  pifflcttto, 
maixe,  tobacco,  cinchona  cultivated  since  1867.  AH  kinds  oi 
tropical  products. 

Inhabitants, — Africans  and  their  descendants,  Coolies,  sw 
Europeans — ^at  present  about  thirty-two  blacks  to  every  white- 
half  a  mUlion  in  alL 

/^ij/pr^.— Discovered  by  Columbus  1494 — ^possessed  by Sp  2 
till  1655 — captured  by  the  English — conspiracy  of  slaves  1745"^ 
revolt  of  Maroons  1795— another  negro  insunection  i>^5- 
After  that  year  it  became  a  crown  colony. 


i 
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History. 

1.  CoDstAntius  having  gone  to  Britain  to  quell  a  disturbance 
lietween  two  ^  Counts  of  the  Saxon  shore,"  was  the  last  emperor 
to  reside  in  the  country.  He  died  at  York  (306),  where  his 
son  Constantine  assumed  the  title  of  Caesar.  Constantine  is 
believed  to  have  had  a  share  of  British  blood  through  his  mother 
Helena. 

2.  Canute  the  Dane  was  the  son  of  Sweyn  who  conquered 
the  kingdom  from  Ethelred  the  Unready.  Canute,  by  a  vote  of 
the  States  convened  at  London,  was  appointed  to  the  vacant 
throne  1017,  after  the  death  of  Edmund  Ironside,  with  whom  he 
had  shared  the  kingdom.  By  Canute  the  country  was  divided 
into  four  earldoms — Northumberland^  Mtrcia^  East  Anglia^  and 
IVessex, 

3.  In  the  reign  of  King  John,  Stephen  Langton  stood  forth 
as  the  champion  against  the  Crown  of  the  liberties  of  all  sorts 
and  conditions  of  men.  To  Langton,  along  with  Marshal,  Earl 
of  Pembroke,  are  we  indebted  most  deeply  for  the  privileges 
which  for  so  many  centuries  we  have  possessed.  The  list  of 
demands  agreed  on  by  the  barons  was  embodied  in  the  Great 
Charter  signed  by  King  John  at  Runnymead  (1215). 

Composition. 

Definition, — ^Timber-trees  are  those  which  can  be  cut  into 
neat  planks  of  wood  ;  some  trees  grown  for  their  timber,  others 
tor  their  beauty  or  fruit. 

Kinds  of  Native  Timber-trees. — Oak,  elm,  beech,  ash,  and  fir, 
are  the  common  English  timber- trees. 

Oak, — One  of  our  largest  and  most  useful  trees — thick  trunk 
—rough  bark — green  irregular  leaves — massive  branches — ^seeds 
called  acorns,  on  which  pigs  and  squirrels  feed-^of  slow  growth 
—attains  full  size  in  about  100  years — bark  used  for  tanning — 
wood  for  shipbuilding,  pulpits,  pews,  carved  work ;  even  the 
sawdust  used  by  the  dyer. 

£im, — Next  to  the  oak  for  beauty— grows  to  great  height — 
leaves  of  a  beautiful  glossy  green  during  early  spring — gene- 
rally grown  to  form  avenues — wood  suited  for  water-wheels, 
bottoms  of  ships,  large  stakes  for  embankments,  carving — the 
leaves  are  food  for  cattle. 

Beech, — A  noble-looking  tree — ^rounded  leaves — smooth  mot- 
tled bark— large  knotted  roots — ^large  woods  of  it  in  several 
parts  of  the  country — fruit  called  beech  mast,  food  for  deer,  squir- 
rels, and  pigs — wood  very  durable,  used  by  the  turner  for 
washing  bowls,  bed-posts,  large  screws,  and  all  kinds  of  fur- 
niture. 

Ash. — A  large  tree,  but  not  so  bushy  as  elm  or  beech — ^smooth 
bark — flight  coloured  leaves  whidi  come  late  in  spring  and  fall 
early — seeds  winged— wood  strong  and  tough,  used  for  plough 
handles,  shafts  of  pickaxes,  etc.,  spokes  of  wheels  for  waggons, 
carts,  and  agricultural  implements. 

f'ir. — ^The  most  generally  useful  of  all  the  timber- trees — often 
forms  extensive  forests — grows  in  the  bleakest  and  most  ex- 
posed sitnationa — leaves  like  spikes  and  ever-green,  of  a  feathery 
appearance — seeds  packed  in  cones  in  hundreds.  Scotch  fir  or 
wild  pine  gives  us  tne  wood  known  as  deal—ytiy  easily  worked 
— made  into  joists,  floors,  stair-cases,  window-frames,  doors, 
shelves — trees  sawn  into  planks,  where  felled,  by  water-mills — 
firs  usually  grow  tall,  and  are  thus  well  adapted  for  masts  of 
ships.  Turpentine  flows  from  firs  in  the  form  of  juice,  which  is 
collected  in  troughs  and  put  into  casks.  Pitch  and  tar  also  got 
from  the  fir. 

Euclid. 

I.  A  siraight  line  is  that  which  lies  evenly  between  its  ex- 
treme points. 

A  plane  superficies  is  that  in  which,  any  two  points  being 
taken,  the  straight  line  between  them  lies  wholly  in  that  super- 
ficies. 

An  obtuse  emgle  is  that  which  is  greater  than  a  right  angle. 

A  circle  is  a  plane  figure  contained  by  one  line  which  is  called 
the  drcnmference,  and  is  such  that  all  straight  lines  drawn  from 
a  certain  point  (called  the  centre)  within  the  figure  to  the  circum- 
ference are  equal  to  one  another. 

A  regular  polygon  is  a  rectilineal  figure  contained  by  more 
than  four  equal  straight  lines. 

Parallel  straight  Vnes  are  such  as  are  in  the  same  plane,  and 
which  being  produced  ever  so  far  both  ways  do  not  meet. 

An  axiom  is  a  proposition  so  simple  that  the  truth  of  it  is 
admitted  without  proof. 

2.  Prop.  6,  Book  I. 

3.  Prop.  24,  Book  I. 
VOL.    I. 


Music. 
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Pluperfect  4th.  Perfect  sth.      Minor  2nd.     Imperfect  sih.    Minor  6ih, 
2. 

\ 


^^ 


i^ 
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THIRD   YEAR. 

Pnpil  Teachers  at  end  of  Third  Tear,  if  apprenticed 
on,  or  after,  1st  May,  1878 ;  and  Pupll  Teachen  at  end  of 

Fonrtjb  YeaTf  if  apprenticed  before  that  date. 

Three  hours  and  a-half  allowed. 
Arithmetic. 

MALES. 

1.  How  much  tea  at  4s.  9d.  a  lb.  must  I  give  for  a  cwt.  and  a 
quarter  of  sugar  at  9|d.  a  lb.  in  order  to  gam  5  per  cent,  by  the 
exchange  ? 

2.  If  an  oz.  of  wrought  silver  be  worth  5s.,  what  percentage 
of  I  lb.  Troy  should  be  the  weight  of  a  cup  for  which  I  am 
asked  to  pay  £2  168.  6|d.  ? 

3.  If  bv  laying  out  ;f  2,490  in  3^  per  cents.  I  can  get  an 
income  of  £^  i6s.  8d.  per  annum,  what  is  the  price  of  the 
stock  per  cent.  ? 

4.  If  £1,^00  were  invested  in  3^  per  cents,  at  98,  what  in- 
come would  be  derived  from  the  investment  per  month,  supposing 
interest  to  be  paid  monthly  ? 

5.  The  standard  silver  coin  of  this  realm  is  made  of  a  metal 
of  which  92*5  per  cent,  is  pure  silver  and  the  rest  alloy.  Out  of 
I  lb.  Troy  of  this  mixed  metal  are  coined  66s.  What  then  is 
the  value  at  the  Mint  of  an  oz.  of  standard  silver,  and  what  of 
an  oz.  of  pure  alver,  and  what  quantity  of  alloy  is  there  in  a  5s. 
piece? 

FEMALES. 

1.  If  10  cannon,  which  fire  3  rounds  in  5  minutes,  kill  270 
men  in  l^  hours,  how  many  cannon,  which  fire  5  rounds  in  6 
minutes,  will  kill  500  men  in  i  hour  at  the  same  rate? 

2.  What  are  the  values  of  *203i25  qrs.,  and  73625  bush,  of 
com? 

3.  Express  12s.  6{d.,  15s.  9id.,  and  £^  13s.  4^.  as  decimals 
oi  £1. 

4.  Required  the  exact  value  of  75  of  6j.  8d.  —  1*84375  of 
4s. +  39796  of  2S. 

Grammar. 

1.  What  is  the  derivation  of  the  word  trantitive,  and  how  is 
that  derivation  connected  with  the  use  of  the  words  transitive, 
intransitive,  in  grammar  ? 

2.  *  When  I  came  to  my  castle  I  fled  into  it  like  one  pursued; 
whether  I  went  over  by  the  ladder  or  went  in  at  the  hole  which 
I  called  a  door,  I  cannot  remember ;  no,  nor  could  I  remember 
the  next  morning;  for  never  frighted  hare  fled  to  cover,  or  fox 
to  earth,  with  more  terror  of  mind  than  /to  this  retreat.' 

Defoe. 
(a.)  Analyse  the  above  passage  from  *when  Icanu*  to  *next 
morning* 
(^.)  Parse  the  words  in  italics. 

Geography. 

1.  Draw  a  full  map  of  our  possessions  in  South  Africa  and 
the  countries  bordering  on  them. 

2.  Give  full  notes  of  a  lesson  on  *  The  River  Jordan.' 

One  hour  dlUrwedfor  Females,  two  hours  and  a  half  for  Males, 

History. 

1.  Who  was  the  mother  of  Henry  VII.  and  what  title  did  he 
bear  before  he  ascended  the  throne  ? 

2.  There  have  been  four  Queens  Regnant  in  England ;  give 
their  names,  parentage,  and  dates,  and  sketch  the  character  of 
one  of  them. 

3.  What  led  to  the  declaration  of  American  Independence  in 
1776? 

2  G 
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Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Apprehensive. 

Write,  in  small  hand,  as  a  specimen  of  copy-settmg,  TAe 
MeiropoiUan  Street  Improvements  Act, 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Euclid 

[All  generally  understood  abbreviations  for  words  may  be 
used,  but  symbols  of  operation,  such  as-i   +i    x,  are  not 

admissible.] 

1.  Straight  lines  which  are  .parallel  to  the  same  straight  line 

are  paiallel  to  each  other. 

2.  Describe  a  parallelogram  eaual  to  a  given  square,  and 
having  an  angle  eoual  to  half  a  right  angle. 

3.  Equal  triangles  upon  equal  bases  in  the  same  straight  line, 
and  towards  the  same  parts,  are  between  the  same  parallels. 

Algebra. 

1.  Multiply -2x^+4J^'->^  by  ly^—ixy ■\- /^\  and  divide 
-  91  tt'^jr*  by  -  i^J^, 

2.  Reduce  to  lowest  terms /  ^  i  .  A~       ,% 

3.  Solve  the  equations  :~ 


^-3 

X-2 


(2.)  :— :  + 


2i 


■^-3 
Music. 
A  quarter  of  an  hour  allowed  for  this  paper* 

I.  Complete  the  following  (by  inserting  the  necessary  sharps 
•or  flats)  as  a  descending  and  ascending  diatonic  minor  scale  of 
F  {fa).    Mark  the  plaices  of  the  semitones. 


_*^— „ 


'—£»—»- —  - 


m. 


:5irc 


s^- 


m 


2.  Write  a  measure,  of  rests  only,  in  each  of  the  kinds  of  time 
indicated  by  the  following  signatures. 


fi 


m: 


M 


m 


1 


3.  Write  over  each  of  the  following  the  name  of  the  major 
scale,  and  under  each  that  of  the  minor  scale  of  which  it  is  the 
signature. 


i!)i^§E 


li 


i 


1 


I 


ANSWERS.-^THIRD  YEAR. 
Arithmetic. 

MALES. 


I. 


(a)  12  OS.  of  standard  silver  =  66s. 


{p)  Now  since  SLl  or  f{  of  an  oz.  of  pure  silver  «  $$.  6d. 


100 


(not  reckoning  alloy)  .'.   the  value  of  the  whole  oz.,  will  be 
5s.  6d.  X  ff  or  S^  "W. 

(f)  And  since  there  are  A  of  an  os.  of  alloy,  or  18  dwts.  in 


5 


5^.,  then  in  a  5s.  piece  there  must  be  18  dwts.  x  ^  or 


18  X  10 


5i 


II 


:  =i6£j-dwte.     Ans. 


FEMALBS. 


I. 


5  rounds 
5  min. 
270  men 
I  ho. 


3  rounds \ 

6  min.     f  . .  j^  cannon  :  x  cannon, 
500  men      L 
li  ho.       ) 


10  cannon  xfxfxfH>^l  =  20  cannon. 


Ans. 


2. 


.  '203l2|qrs. 

1.625       bush. 

4 

2*5  pks. 

I  buA.  2|  pks.    Ans. 

3.      W 

I2|675d. 
2o|i2-5625s. 
;f -62812^ 


73625  bush. 

4 

pks. 


2-945 


aWpk 


s. 


I2|£75d^ 

2o|iS'8i25^ 


13 


Ans. 

M 
4-5d. 


ao|i337Ss- 
3g4-6687S 


jg79qP»S 

shillings. 
75  of  68.  8d.  =  J  of  6'6s.  =       sxxxx) 
+  3*979*  of  2s.  =  +_r959j 


-  1-84375  of  4«- 


12-9593 

=  -  7'37S 

5'5843s. 
12 


,'.  exact  value  =  Ss.  J^h^- 


7'oi2  d. 
Ans. 


Grammar. 

1.  Transitive  is  derived  from  the  Latin  iransire,  'to  eo 
across,'  the  action  as  it  were  passing  over  from  the  doer  to  the 
object ;  in  t n-transitive  verbs  the  action  does  not  thus  pass  over, 
hence  the  name. 

2.  (a) 


as  H 

2J5 

(A    M 

z  a 

s| 


I 


o    8, 


I     I 


M 
6 


I 

^ 


s- 


io5'*":io?*'*}--'4olbs,:4rlbs,tea 
140  lbs.  X  xVi  X  H{  =  »ft  =  22|  lbs.    Ans. 

2.  £2  i6s.  6|d.  =  *V^d.  which  divided  by  6od.  will  give 
the  No.  of  ozs.  required,  t>.  V^  oz.  and  t  lis  fraction  repre- 
sented as  the  percentage  of  i  lb.  or  12  ozs.  Troy  = 

Wf  X  W  or  94A.    Ans. 

3-  £9^  '  £Z\  '•'•  £H90  :  price  of  ;tioo  stock 

;f2490   X   t   X    T«y  =  ;C90-      AUS. 

^*      ^fz  mos. ;  f  i^o~  \'''£^i  ••  ^--'^'y  '^^<^^- 

£i  X  a^l-p  X  ^  =  ;f  10  8s.  4d.    Ans. 


z 

o   . 

S  ft. 
o  o 
U 


6 


.S 


I 


•a 


fO 


u 

o 

H 

a. 


9 


15 


S       S      I 


0 

8 


.J  H 

r.    ") 


it 

5" 


c 


us 


•a 
e 


1 

e 


ft. 


> 


u 

S 

£ 


u 

V 

o 


2 


-    -o 

-  < 


1 


I 

t 


e 
X 

j; 
J 

* 


> 

mm 

s 

I 

t 

• 

r 
9 


O 


M  R 


r» 


s. 
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{h)  iike^^idveTb  modifyiiig^<r^  (some  consider  HAe  a  prep.). 
otu-^mdtf,  proa.  masc.  sing.  obj.  gov.  by  {fo)  (some 

would  say  gov.  by  HAe), 
pursued— complete  part,  of  the  rcg.  verb  pursue,  qual. 

tocnt—iTLinxa,  verb,  strong  conj.  go,  went,  gene,  indie. 

past  indef.,  ist  pers.  sing,  agreeing  with  /. 
M^^— negative  adverb  equivalent  to  a  sentence.    {See  note 

to  anafysis. ) 
f»T— conj.  (  S3  and  not)  negative,  connecting  '/  cannot 

rememder/ And  *  I  could  {not)  remember ,* 
^-^f//(/— auxiliary  verb  (defective)  indie,    past  indef.   1st 

pers.   sing,  agreeing  with  /,  ar.d  forming  with  the 

infinitive. 
remember^-ihe  past  indef.  poteitial  of  the  reg.  tran^.  verb. 
/— 1st  pers.,  pron.,  masc,  sing.,  nom.,  subj.  ol could, 
the  next  morning — adverbial  phrase  mod.  cou!d  remember 

or 
the — def.  art.,  or  a  dialing,  adj.,  qual.  morning, 
next — ^adj.,  snperl.  deg.,  near,  nearer,  nearest  or  next, 

qual.  momtng, 
morning — abstr.  noun,  nent.,  sing.,  obj.,  gov.  by  {on). 
/^oif —comparative  conj.    connect.   '  never  frighted  Aare 

Jted  to  cover'  and  *  /  fjledj  to  this  retreat.^ 
/— 1st  pers.  pron.  masc.  sing.,  nom  to  (fted). 

Geography. 

2.  River  Jordan. — 5<iw/rf— Nearly  in  the  latitude  of  Tyre, 
main  sources  situated  among  the  Mountains  of  Anti-Lebanon — 
these  feeders  unite  in  Lake  Bahr-Haleh. 

Ccurse  and  character — Flows  southwards,  feeding  Lakes 
Samochonitis  (Waters  of  Merom)  and  Gennesaret,  and  empties 
its  waters  into  the  Dead  Sea — ^it  is  a  swift,  dark-coloured  stream 
about  20O  miles  long,  including  windings,  but  in  a  direct 
coarse  about  70  miles — ^numerous  islets  scattered  along  its 
course — which  is  also  interrupted  by  about  27  rapids. 

ValUy  of  the  Jordan — Hemmed  in  by  a  range  of  steep  and 
lofty  hills  on  both  sides,  gradually  approaching  as  thev  go 
south.  Thirty  or  forty  feet  below  this  greater  valley  lies  a 
smalJer  one,  forming  the  channel  of  the  river,  which,  when 
swollen,  completely  fills  it,  and  even  overflows  its  borders. 
This  lower  valley  has  its  edges  covered  with  the  most  luxuriant 
vegetation,  like  a  long  oasis  in  a  desert ;  from  Sea  of  Tiberias 
cr  Lake  Gennesaret,  which  is  328  feet  below  the  level  of  the 
Mediterranean,  the  Jordan  continues  a  rapid  course  to  the  Dead 
Sea,  which  is  3,000  feet  below  the  same  level. 

Incidents — Crossing  of  Israelites — baptism  of  Jesus— other 
Biblical  notes. 

History. 

1.  Henry  VII.  was  the  son  of  Margaret  Beaufort,  great- 
^and-danghter  of  John  of  CHiunt.  The  title  which  he  bore 
before  his  accenion  to  the  throne  was  Earl  of  Richmond 
through  his  father,  Edmund  Tudor. 

2.  Queen  Mary,  daughter  of  Henry  VIII,  and  Catharine  of 

Aragon  (A.D.  1553—1558). 
Queen  Elizabeth,  daughter  of  Henry  VIII.  and  Anne 

Boleyn  (A.D.  1558— 1603). 
Queen   Anne,  daughter  of  James  II,  and  Anne  Hyde 

(A.D.  1702—1714). 
Queen  Victoria,  daughter  of  Edward  /).  of  Kent,  and 
Victoria  of  Saxe-C3furg  {i%n^n 
Anne  was  a  strict  Protestant  of  the  High  Church  School,  and 
always  attached  to  the  Tory  party  in  politics.    She  was  dili^nt 
and  careful  in  public  business^  though  of  moderate  abilitjr; 
good-hearted,  bat  rather  weak  in  submission  to  her  favounte 
the  Duchess  of  Marlborough.     She  had  high  notions  of  the 
royal  Derogative,  but,  in  the  main,  governed  according  to  the 
nation^  will  expressed  through  Parliament.    Privately,  she  was 
a  lady  of  simple  and  homely  tastes  and  habits. 

3.  Georee  Grenville  having  imprudently  extended  the  Stamp 
Act  to  the  North  American  Colonies,  they  objected  to  it  on  the 
principle  of  n^  taxation  without  representation.  Though  the 
Stamp  Act  was  repealed,  yet  Parliament  maintained  their  right 
to  tax  the  Colonies,  which  was  the  great  point  in  dispute.  In 
course  of  time  other  taxes  were  imposed,  and  among  these  a 
tax  was  laid  upon  tea,  which  the  British  Government  insisted 
Bpon.  Thie  colonists  refused  to  make  use  of  it  or  any  imported 
R>ods  until  the  duty  was  removed.  In  1773,  a  band  of  men 
threw  a  cargo  of  tea  into  Boston  harbour,  and  to  punish  the 
;)eople  of  this  towm  the  English  Government  shut  up  the  port 
ind  suspended  the  Charter  of  Massachusetts.  This  last  act 
iras  fatal,  and,  erentually,  in  1775,  the  first  outbreak  took  place 
It  Lexington. 


I.  Prop.  30,  Bk.  I. 
2. 


Euclid. 


f  Le'.  ABCD  be  a  given  square. 

Bisect  it  by  the  diagonal  BD. 

Now  since  CD  equiOs  CB  the 

angle  CDB, = angle  CBD,  and 

therefore,  each  of  them  is  half 

a  right    angle.     Through  C 

draw  CE  parallel  to  DB,  and 

produce    AB    to   £.      Then 

DBEC   \&   the  parallelogram 

required ;  for  it  is  equal  to  the 

square  ABCD.  because  it  is  on  the  same  base  DC,  and  between 

the  same  parallels  DC  and  BE,  and  it  has  the  angle  BDC  equal 

to  half  a  right  anglcQ.  E.  F. 

3.  Prop.  40,  Bk.  I. 

Algebra. 

I.        («)  4jf'  -  ^xy  -     /' 
4^  -  2jry  -f-     3y^ 

-  Sxy-h    4jry  +  2X)^ 

izx'h^  -  6xy*  -  jy* 

l&x^  -  i&x*y+  I2jry  ~  4jc^  -  3/ 

Cb)  -  ^-  -•*.  «  7a».     Ans. 


-  13    ^x*  -  ^ 


2. 


85(20g*4-a»~i        _     I7x5(s<i^~i)(4a»+i) 
102  (251!*+  50"  -  41  —  I)       I7x6(5a»  — l)(5a«+a+l) 
G.C.M.  n=  ,7  (5a«-  I)  .-.  L.T.  =  ^.^j^'"^'     \    Ans. 

Multiplying  by  23000 

looo^p  — 765$  — 23^  =  161 

I00O9  —  23a?  =  161  +  765s 
977af  =  7816 
jr  »  8    Ans. 


(a) 


3  +  «~4 


a?  —  2  ^    X  —  3 
Multiply  by  L.  C.  denominators  {w  —  2)  (a;  —  3) 

.•.  »*-6«  +  9  +  flT'-6«  +  8=2*«-  lojf  +  12 

2a?  =  5 
w  a  2A.    Ans. 


f. 


=g-g±s3: 


t-  <5? 


Music. 


'js: 


wn     ^- 


I 


g5|^^g^f_£r£^ 


Bflat. 


FOURTH  YEAR. 

Papil  Teaehers  at  eni  eAYwaft^Y^»x%  if  apprenticed 
on,  or  after,  1st  May,  1878 ;  and  Pupll  Teachers  at  end 
of  Fifth  Year,  if  apprenticed  before  that  date. 

Three  hours  and  a-half  alhwed. 
Arithmetic. 

MALES. 

1.  If  bar  iron  which  cost  in  making  £^i  13s.  4d.  per  ton  be 
sold  at  a  loss  of  5f  per  cent.,  what  price  did  it  fetch  per  cwt.  ? 

2.  I  invest  ;^i8,i50  in  3  per  cents,  at  90I,  and  on  their  rising 
to  91  transfer  my  money  to  34  per  cents,  at  97}  ;  what  increase 
do  I  make  thereby  in  my  annual  income? 
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3.  What  would  be  the  purchase  money  of  a  row  of  homes 
producing  a  rental  of  jf  3,228  3s.  4d.  at  the  rate  of  8}  per  cent.  ? 

4.  Find  the  tnie  present  worth  of,  and  discount  on,  j£'226  is. 
lid.  due  7  months  hence,  at  4]  per  cent. 

5.  '  The  standard  gold  coin  of  this  realm  is  made  of  a  metal  of 
which  22  parts  in  24  are  pure  gold  and  2  parts  alloy.  From  a 
pound  troy  of  this  metal  are  coined  46^  sovereigns.'  What  is 
the  value  per  oz.  of  (a)  standard  gold,  and  {b)  pure  gold,  at  the 
Mint  ?  and  what  percentage  of  the  latter  is  the  former  ? 

FEMALES. 

1.  To  what  sum  will  ^^7^5  accumulate  in  4  years  at  5  per  cent, 
compound  interest  ? 

2.  A  man  and  a  boy  working  together  can  do  '6f  of  a  piece  of 
work  in  two  days  ;  the  man  working  by  himself  could  have  done 
the  work  in  4  days  ;  how  many  days  will  it  take  the  boy  working 
by  himself  to  do  it  ? 

3.  How  many  heifers  must  a  person  buy  at  j^%  los.  each,  so 
that  after  allowing  3s.  8d.  for  the  food  of  each  for  a  week,  he 
may  then,  by  selling  each  of  the  lot  at  £^  4s.  yd.,  gain 
^43  2S.  5d.? 

4.  Wnat  fraction  of  ^  of  ii  qrs.  5  bus.  2  pks.  is  equal  to  { 
of  9  qrs.  I  bus.  1}  pk.  ? 

Grammar. 

1.  Are  Anglo-Saxon  and  EogLsh  different  languages;  or  what 
is  their  relation  to  one  another  ? 

2.  '  The  Batavian  territory,  conquertd  from  the  waves  and  de* 
fended  against  them  by  human  art.  was  in  extent  little  superior  to 
the  principality  of  Wales  ;  but  all  that  narrow  space  was  a  busy 
and  populous  hive,  in  which  new  wealth  was  every  day  created^ 
ard  in  which  vast  masses  of  old  wealth  were  hoarded,^ 

Macaulay. 
(a)  How  many  different  sentences  are  contained  in  the  above  ? 
Assign  each  to  its  proper  cla^s. 
{fi)  Parse  the  words  in  italics. 

3.  When  should  the  word  ^  tJie*  be  considered  as  an  adverb ? 
Give  instances. 

Geography. 

1.  Give  full  notes  of  a  lesson  on  *  The  River  Jordan.' 

2.  Describe  fully  the  Arctic  Ocean,  and  the  seas,  bays,  gulf::, 
and  straits  connected  with  it. 

Draw  a  map  to  illustrate  one  of  your  answers. 

History. 

1.  How  many  of  our  kings  have  borne  the  name  of  Edward  ? 
Give  their  dates,  and  sketch  the  character  of  one  of  them. 

2.  When,  where,  and  between  what  nations  were  the  battles  of 
the  Nile  and  Trafalgar  fought  ?  Why  were  they  of  great  im- 
portance to  England  ? 

3.  Explain  the  meaning  and  importance  of  the  parliamentary 
principle  :  No  supplies  before  redress  of  grievances. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word, 
Aptrehemive, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting.  The 
Metropolitan  Street  Improvements  Act, 

Composition. 

Describe  any  interesting  scene  you  have  witnessed,  or  excur- 
sion you  have  made  in  your  last  holidays. 


Euclid. 

f  All  generally  understood  abbreviations  for  words  may  be  used.] 

1.  Bisect  a  triangle  by  a  line  drawn  through  a  given  point  in 
one  of  the  sides. 

2.  If  a  straight  line  be  divided  into  any  two  parts,  the  rect- 
angles contained  by  the  whole  and  each  of  the  parts  are  together 
equal  to  the  square  on  the  whole  line. 

3.  To  divide  a  given  straight  line  into  two  parts,  so  that  the 
rectangle  contained  by  the  whole  and  one  of  the  parts  shall  be 
equal  to  the  square  on  tbr  other  part. 


Algebra. 

1.  Prove  the  rule  for  finding  the  product  of  two  fractions. 

3^^*-jr)        bc-\^ox 

2.  Find  the  square  root  of— 

jr«  +  4^*  +  lOut*  +  2ar*  +  25jr*  +  24X  +  l6b 

3.  Solve  the  equations: — 


(a)    !''+» 


14 


be  —  bx        ae  —  ax 


V^ 


+  2y  »  3x  +  14 
(3)  45J^— 2S^=  ««»• 

Mensuration. 

I.  The  sides  of  a  triangle  are  in  the  proportion  of  the  numbers 
'3.  I4f  15  J  »nd  the  perimeter  is  70  yards.     Find  the  area. 

a.  A  circle  is  4  ft.  in  circumference  ;  find  the  area  of  asqinie 
described  about  it. 

Music. 
A  quarter  of  an  hour  allowed  for  this  paper, 

1.  Write  the  upper  tetrachord  of  C  (Do)  minor  in  every  form 
with  which  you  are  acquainted.  Maik  the  places  of  the  semi- 
tones and  augmented  intervals. 

2.  Write,  under  each  of  the  following  pairs  of  notes,  the  niae 
and  quality  (major,  perfect,  diminished,  or  other)  of  the  intenii 
it  forms. 


ii 


3s= 


1 


5-«ig- 


-^- 


ah'     I     ''^^ 


3.  TnnqxMe  the  foUowing  into  D  (Re). 


g^^g^ 


ANSWERS,— FOURTH  YEAR. 


Arithmetic. 


MALES. 


I.  Selling  price  of  I  cwt.  =  A  of  £^^\^ 


94f 
100 

i.e,,  £1  195-  'tjd.     Ans. 


2. 


1st  incomes    ;£i8iSox^= 50x12=600   0  0 
and    „      =;fl»!i5ii2!  new  stock  x^ 


»» 


904      "^ 97i 

_  ^18150x364x7 

363x195 
srjf  L9^  f./.,  2nd  income  =  653    6   8 

.-.  diflC  of  income  is  £^x   6  j  Ac^ 


;f  100  of  house  property  raised  /Sj 
.".  £1  is  raised  from  -^ 

/■'9369    400 


And  3228^ 


f> 
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4-    ;f4i  X  A  =  ^^^    =  £^  interest  of  £vxi  for  7  mos. 

t^  X  12 

.'.  ;f  W  »  the  discount  on^f  xooW  or  ;f  Hi^ 
and  the  £,^W-  :  ;fW  '.^  ;f226^  :  discount  required. 

/Mll^xJ^=^/iiiii33^^6  IS.  ltd. 

240        -i^-^-^^^» 

.*.  the  prcs.  val.  of;f226  is.  iid.       =  ;C220  os.  od. 

5.   (<.)      46H-Ma-;£4^i^--3 

jf3  17s.  lojd.  price  of  i  oz.  Standard  gold. 

(3)  Now  nnce  there  are  ii  oz.  of /xir^  gold  in  12  oz.  of 
Standard  we  shall  have  (neglecting  the  value  of  the 
alloj)  the  value  of  i  01,  pure  gold  at  the  Mint 

=»  ^  of  ;f  46  14s.  6d.  =/4  4s.  1 1  Ad.    An«. 

(0  To  find  the  percentage  that  (a)  is  of  {b) 

we  have  £z  17s.  lotd.  X 100  _  1869  halfpence  x  100  ^ 
£^  4s.  iii^.        *"       20384^  halfd. 
»»mF=iiJ«9i|p.c.     Ans. 


FEMALES. 


1 .      5  per  cent,  of  interest = A^  of  principal  per  annum, 

£l^S 
3625 

Amt.  at  end  of  ist  years 


f> 


»> 


n 


tt 


ti 


n 


2nd  „  = 
3rd  „  =s 
4th 


I* 


761*25 
38002s 

799-3125 
39-965625 

839*278125 
41  *9639o625 

881*24203125 

K) 

4*8406253. 
l£ 

10*02(75(1. 
.-.  ;C725  accumulates  to  £881  4s.  loAd. 

Man  and  ^  do  M  or  H  "^  3  ^J^*  **^'»  U  ui  i  day. 
The  man  alone  does  ^  in  X  day,  f>.,  ^ 

.'.  the  boy  alone  in  i  day  does  ^ 
And  so  Uie  boy  will  do  the  whole  in  18  days. 

Each  heifer  costs  him,  in  all,  £S  13s.  8d. 
„  is  sold  for      ...  £g  4s.  7d. 

.*.  he  gains  on  each    ...        los.  i  id. 
£4$  2s.  5d.  will  be  gained  on  £4^  2s.  5d.-f  los.  iid. 

I0349d. 
I3id. 
1'.^.,  79  heirers.  Ans. 

f  of   9  qrs.  I  bush.  l|  pks.        f  of  293^  pks.  _ 
A  ot  1 1  qrs.  5  bush.   2    pks.       ^  oi  374    pKs.  *~ 

Ap-rll0«4.  Ans. 


Grammar. 


I.  Modem  English  is  only  a  somewhat  altered  form  of  the 
language  brought  into  England  by  the  Saxons  and  Angles,  and 
which,  in  its  early  form,  is  commonly  called  An^ -Saxon,  The 
giammatical  framework  of  Modem  English  is  still  purely  Anglo* 
Saxon.  As  regards  its  form  Anglo-Saxon  had  a  much  greater 
namber  of  inflexions  than  modem  English.  In  A.  S.,  nouns  had 
five  cases  and  their  different  declensions,  adjectives  were 
declined,  and  had  three  genders,  &c.  The  greater  part  of  these 
inflexions  were  dropped  in  course  of  time  and  their  functions  are 
DOW  served  by  such  words  as  prepositions  and  auxiliary  verbs. 
This  change  is  what  is  meant  when  it  is  said  that  ancient  English 
— Anglo-Saxon — was  an  injieelea  and  modem  English  an 
analytic  language. 


ft 


t» 


n 


2.  (rt.) 


KIND  OF  SENT. 


I.  Principal. 


2.  Principal,  in  ad- 
versativt  co-ordi' 
nation  with  (i). 

3.  Adjective,  to 
*hiv/  in  (2.) 

4.  Adjective,/^ '/iiW 
in  (2). 


SENTENCES. 


The  Batavian  territory,  conquered  from 
the  waves  and  defended  against  them 
by  human  art,  was  in  extent  litde 
superior  to  the  principality  of  Wales. 

But  all  that  narrow  space  ¥ra$  a  busy 
and  populous  hive. 

In   which  new  wealth   was  every  day 

created. 
(And)    in    which    vast    masses  of  oil 

wealth  were  hoarded. 


(b.)  conqufred'-<om^\tXe  part,  of  reg.  trans,  verb  to  conquer^ 
qual.  tetritory.  .        j^    j        % 

defended— com^l^^  part,  of  reg.  trans,  verb,  to  defend,  qual. 

territory. 
fl//— indef.  num.  adj.  qual.  space, 
that — disting.  adj.  qual.  space, 
rt/^TK— distrib.  adj.  qual.  day, 

<iiiy— abstr.  noun,  neut,  sing.  obj.  {oj  time)  gov.  by  (on), 
created— com^Xtit  part,  of  the  reg.  trans,  verb  to  creaiCt 

forming  with  waSt  past  indef.  indie,  passive. 
t0i^€— auxiliary  v.  of  voice,  am,  was,  been,  indie,  past 
indef.    3rd  pers.  plur.  agreeing  with  fnasses,  and 
forming  with  the  complete  part. 
hoarded— ^a^&t  indef.  indie,  passive  voles. 
3.  The  word  *  the*  'is  considered  an  adverb  when  it  stands 
before  comparatives,  as:— '7X^  sooner,   /^better.'      *  The 
nearer  the  bone,  the  sweeter  the  meat*     *  The  more  the  merrier.' 
It  is  the  old  ablative  or  instrufftental  case  of  the  demjnstrativs 
adjective  *  the,* 

Geography. 

1.  See  same  question  answered  *  Third  Year*  of  this  number 
of  Magazine, 

2.  llie  Arctic  Ocean  is  the  name  given  to  the  expanse  of 
water  which  extends  from  lat.  66**  30'  N.  to  the  North  Pole.  It 
communicates  with  the  Atlantic  by  a  wide  opening  between 
Greenland  and  Norway,  and  by  a  narrow  channel  on  the  wot  of 
Greenland,  called  Davis  Strait.  With  the  Pacific  it  communi- 
cates through  Behring's  Strait  The  Arctic  Ocean  is  nearly  cir- 
cular in  form,  and  is  almost  land-locked  by  the  northern  coasts 
of  the  Old  and  New  Worids.  The  ice-bound  condition  of  this 
Ocean  has  utterly  baffled  all  attempts  hitherto  made  to  penetrate 
to  the  Pole.  It  encroaches  on  Europe  in  the  White  Sea,  on 
Asia  in  the  Gulfs  of  ICara,  Obi,  Yenesei,  Between  Asia  and 
Alaska  is  the  Strait  of  Behring.  The  northern  shores  of  America 
are  extremely  indented  and  crowded  with  islands,  thus  forming 
numerous  gulfs,  bays,  straits,  and  channels,  the  principal  being 
Bctffin  Bay,  extended  by  Smith  Sound,  Kennedy,  and  Robeson 
Channels,  Lancaster  Sound,  Barrow  Strait,  Melville  Sound,  and 
Banks  Strait ;  Coronation  Culf,  Dease  Strait,  Simpson  Strait^ 
Gulf  of  Boothia,  Fury  and  Hecla  Strait,  Fox  Channel,  and  Hud^ 
son  Strait, 

History. 

I.  Six  of  our  Kings  have  borne  the  name  of  Edward  : — 
Edward  I.  reigned  from  1272  till  1307. 


Edward  II. 
Edward  III. 
Edward  IV. 
Edward  V. 
Edward  VI. 


1307  »  1327. 
X327  u   1377. 

„        I46I  „  1483. 

„      in  1483  for  3  mos. 
„  from  1547  till  1553. 

Edward  VI.  was  a  pious  boy,  of  feeble  health,  well  instructed^ 
and  warmly  in  favour  of  the  Reformed  doctrines.  During  his 
short  life  he  was  regarded  by  the  Protestant  party  with  the  hope- 
ful affection  given  to  one  who  promised  to  be  a  wise  and  able^ 
if  not  a  vigorous  ruler. 

2.  The  battle  of  the  Nile  was  fought  August  ist,  1798,  in 
Aboukir  Bay,  west  of  the  mouths  of  the  Nile,  between  the  French 
and  the  English  fleets.  The  gaining  of  this  batde  by  the 
British  Admiral  Nelson  prevented  Napoleon  from  carrying  out 
his  mnd  scheme  for  the  conquest  of  our  Indian  Empire.  The 
battle  of  Trafalgar  was  fought  Oct,  21st,  1805,  rff  that  cape, 
which  is  south  of  Cadiz  in  Spain.  Here  the  English  fleet,  imder 
Nelson,  defeated  the  combined  French  and  Spanish  fleets,  and 
thus  for  ever  destroyed  all  fears  of  a  French  invasion  of 
England. 
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3.  Members  of  the  Houie  of  Commons  have  both  a  right  to 
object  to  the  expenditure  of  certain  moneys  and  to  oppose  the 
granting  of  supplies  altogether  until  all  grievances  are  redressed. 
The  rules  of  the  House  pive  members  absolute  power  in  this 
respect,  and  they  have  frequent  opportunities  of  exercising  this 
right.  1  hus,  when  the  House  is  (;o!ng  into  Committee  of  Supply, 
any  member  has  the  libsity  of  rising  in  his  plac2  and  objecting 
to  their  going  into  Committee,  on  the  ground  that  the  people  at 
large  or  of  his  constituency  affc  suffering  from  any  grievance  or 
wrong  which  he  thinks  the  Crown  should  be  made  to  redress 
before  any  money  is  granted  for  carrying  on  the  government  of 
the  country.  Of  course  a  majority  of  votes  would  be  required 
to  carry  his  motion  ;  but  generally  speaking  now-a-da)rs  mem- 
bers are  quite  saiisfi  d  with  merely  stating  their  grievance. 
However,  it  is  customary  for  re  ponsible  ministers  to  promise 
that  these  wrongs  will  be  inquired  into.  It  is  evident  from  this 
that  the  people  possess  great  power  over  the  Crown,  and  that 
no  grievance  of  any  consequence  can  remain  unredressed. 


Euclid. 


I. 


Let  D  be  the  given 
point.  Bisect  the  »ide 
BC  in  E.  Join  AE, 
DE,  and  through  A 
draw  AF  parallel  to 
DE.  JoinDE.  DE 
shaU  be  the  straight 
line  required. 

Because  the  tii- 
tngles  DFE,  A  ED 
are  upon  the  same 
base  DE  and  betwe*  n 
the  lame  parallel, 
they  are  equal  to  one 
another ;  but  the  ti  i- 
angle  DGE  s  com- 
mon to  both,  and 
therefore  the  remainders  AGD  GFE  are  equal.  Now  the 
triangles  ABE  AEC  are  equal,  being  upon  equal  bases  and 
having  a  common  vertex.  Take  away  from  each  the  parts  FOE 
AGD  respectively  and  the  remainders  AGFB  DGEC  are  equa^ 
and  so,  by  adding  AGD  to  AGFB,  and  GFE  to  DGEC,  the 
whole  ADFB  is  equal  to  the  whole  DFC.  That  is  the  straight 
liie  DF  bisecU  ABC— Q.E.F. 

3.  Prop.  2.    Bk.  II. 

3,  Prop.  II.    Bk.  II. 

Algebra. 

I.  (a)  The  rule  for  finding  the  product  of  two  fractions  is, 
'Multiply  the  numeratois  of  the  fractions  together  for  anew 
numerator  and  the  denominators  for  a  new  denominator.' 

For  if  ^-  and  -  be  the  given  fractions,  let  us  suppose  that 

Z  7s  m^  and  -  =  n. 

then/=^m,  and  r^sn  \ 
:.  pr^qsmn ; 

dividing  these  equals  by  qs  we  have 

qs 

but  mn  =a^  X  - ,  and  ^  =  ^ —  ; 

q     s  qs        qy^s 

therefore  ty^^L^tll  ,>,  prodnct  of  nnmerators. 

q    s     qxs         product  of  denominators. 

{d)    40(0* -  jc«)  {6c -f  dx)  _  4a(a -^-x)  (a- x)  (c+.r". h ^ 
ZHt^  -  x)  (a*  -  ax)       ^&[c  -  X)  U +x)  (a  -  x)a  ^ 

(after  striking  out  factors)  ^^^+-^)      Ans. 

3Cg  -  x) 

j;*  +  4Jr*4- lojr* + 20UC* + 254f* + 24jr  +  i6(«  +  2^2iJ£ii 


3. 


2JK*+2-l* 


4Jlf'+IQX^ 


2«*  +  4jr*  +  5ar    6jr*  +  20**  +  25^ 


2JK»  +  4Jt'  +  6jr+4 


»;c*  +  l6jr*  +  24Jr+i6 


(0 


+ 


fl(3-jr)     ^f-x)     a[c-x) 
Multiplying  by  ad{b  -x)  (r-  x) 
:.   6c-6x-\-ai~ax=fi-/>x 
bx  -  bx  "  axs^li^  ■-  b:  -  ab 
axssab-i^-^-bc 


jc=r  (a-b+c). 
a 


(2)     (a) 


'+%!l±f=2x-8 


7  4 

(Multiplying  by  28)  4jr  +  8  +  7^  -  7x= sdr  -  224 

S9jr-7j=232 

(^)    ?L±3f+2y=3x+i4 

3 

2j^+3r+6y=9Jr+42 

3Jr-4r=-ai 

From  (fl)  2364:  -  28>  =     928 
(b)    2ix-28v=-i47 


»* 


by  subtraction  2i5jr 

x 

And  by  substitution  y 


=  107s 
=     5 


2. 


Dividing  each  side  by  5, 
9ji:«-5jr=200 
Dividing  by  9,    x^-fx^H^ 

Coropletmg  square      j:*  -  fr + rn = •  -  ^17 

Taking  root       x-A-=*=H  ,     . 


Mensuration. 


1.  1st  side  is  H  of  210  ft.  or  65  ft. 
2nd     „    H        >f    w       70  »• 
3^'d     M    H        If    ft      75  »» 

5i±I?±25  „  ,05  ft.  half  the  sum  of  sides. 

.'.  Areas  the  square  root  of 

105  X  (IDS- 65)  X  (10$  -  70)  X  (IPS-  75)  « 
V105  X  40  X  35  X  30= V4,4 10,000  = 
2100  sq.  ft.  or  23.^  sq.  yds.  2  It.    Ans. 

2.  Area  of  described  square  =s  square  of  the  diameter  of  the 
inscribed  circle. 

Diameter  «  4  ft. -f  3*1416  and 


.-.  ( — ^^  V  =■  *'€««  of  square 
V3-i4>6/ 

-       '6      ft 
986965    ' 
1.^.,  i'62i  sq.  ft.     Ans. 


Music. 


m 


s: 


:i^. 


2Z 


S^ 


I 


*• —   » 


S=: 


Pluperfect  4th.  Major  7th.        Augmented  and.      Impcrir'  ' 


9' 
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<^ttctg  Column^ 

l^Ag  the  answer  to  a  angle  question  often  entails  an  expense  six  or  seven  times  greater  than  the  cost  of  the 

complete  key  to  any  of  the  Arithmetics  or  Algebras  ordinarily  used,  the  Proprietor  of  this  Journal 

would  be  glad  if  students  confined  themselves  to  questions,  the  full  working  of  which  is  not  published 

in  the  form  of  a  'key.' 

RULES. 

1.  Each  correspondent  is  restricted  to  one  qtustion, 

2.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necesj^arily 
for  publication,  but  as  a  guarantee  of  good  faith  and  for  facility  of  reference. 

3.  Replies  will  not  be  sent  through  the  post 

4.  Correspondents  are  requested  to  write  legibly^  and  on  one  side  of  the  paper  only. 

5.  Correspondents  wishing  us  to  recommend  books  for  any  (other  than  the  ordinary  Government)  Examinations, 
or  to  answer  any  questions  concerning  that  Examination,  must,  in  all  cases,  send  a  copy  of  Regulations  up  to 
date. 

6.  Queries  must  reach  the  office  not  la*er  than  the  i^th  0/  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

*^  All  conununications  for  this  column  should  be  addressed 

*  The  Query  Editor,' 

The  Practical  Teacher, 

Pilgrim  Street,  Ludgate  Hill^ 

London,  E,C. 


1.  Fou&TH-YEAR  P.  T.»  Skelmanthorp. — The  SyUabus  you 
can  order  through  any  bookseller.  Write  to  Messrs.  W.  Stewart 
and  Co.,  Holbom  Viaduct  Steps,  for  their  catalogue  of  Certificate 
acd  Scholarship  publications. 

2.  George  Surge,  Hodnet. — We  make  no  exception  to  our 
rules,  not  e%  en  '  for  this  once.'  The  B. A.  questions  set  at 
London  are  only  published  in  the  Calendar  for  the  year  after. 
The  price  of  each  Calendar  is  4s.  No  answers  given.  Messrs. 
Stewart,  perhaps,  have  a  book  that  would  suit  you  in  this 
particular. 

For  Coordinate  Geometry  read  Todhunter's  Treatiise  (Mac- 
millan,  7s.  6d.).  No  Key  published,  but  answers  are  given. 
Only  the  diapters  on  the  Straight  Line,  not  including  Abridged 
Notation,  and  the  Circle, 

3.  Jessie,  Glasgow. — We  do  not  reply  to  anonymous  corre- 
.^pondents.  Please  let  us  have  your  name  and  address.  In 
consideration  of  your  munificent  offer,  the  Editor  has  consented 
that  a  short  account  of  the  Unitary  System  shall  appear  in  the 
body  of  the  Journal,  probably  in  our  next  issue.  We  direct  your 
attention,  and  your  amorous  friend's  also,  to  this  for  further 
information. 

4.  H.  A.  D.,  Iron  Acton.— Cassell's  Educational  Year-Book 
will  supply  yott  with  a  better  list  of  Training  CoUeges  than  we 
could.    PubUsher,  Cassell. 

5.  J.  Bagshaw,  Ashbourne. — You  are  certainly  not  wrong  in 
considering  the  clauses  as  complementary.  Thanks  for  calling 
our  attention  to  this. 

6.  Polly. — Don't  you  see  that  by  an  inadvertence  the  first 
amount  was  mbstituted  for  the  principal  ?  Yours  is  the  correct 
answer. 

7.  O.  H.  F. ,  Dover. — We  regret  that  your  proposal  cannot  be 
carried  ont,  as  the  pressure  upon  our  space  is  so  great.  Next 
year  we  hope  to  have  a  section  of  special  benefit  to  Certificate 
Candidates.  If  there  is  any  question  in  last  year's  papers  that 
yon  cannot  work,  avail  yourself  of  the  Query  Column. 

8.  R.  E.  T.,  Aberdare. — At  what  rate  per  cent  Compound 
Interest  will  ^^750  amount  \o  J^zd  17s.  6d.  in  2  years  ? 

The  amount  of  ;f  M  for  x  years  9X,y  per  cent  is  ;f  M  f  i  +  JL^ 

If  thb  be  £V. 

,  +  JLV^P 
109/ 

y  y,p 

100/      M 


jr=2. 


M  {\ 


( 


I  + 


■^-^~{fi)^-'} 


This  at  once  suggests  the  method. 

Pis;f826J.    Mis;C7So. 
P.66iS_44i 
M    6000    400 
The  square  root  of  this  is  {J. 
.'.  >=ioo(H-i)or  5. 
At  first  sight  this  method  seems  Algebraical,  but  it  wUl  be 
found  that  the  principles  involved  are  solely  Arithmetical. 

The  above  method  is  always  the  best  for  Compound  Interest. 
Thus  interest  on  ;^ioo  for  10  years  at  5  per  cent.  i< 
^ioo{(ro5)W-  i>,for  14  years,  jfioo  {(1-05)"-  1}  and  (105)** 
will  be  found  to  be  very  nearly  equal  to  2,  so  that  the  Interest 
for  14  years  is  very  nearly  equal  to  the  Principal.  It  is  always 
the  best  method  when  the  answer  is  required  approximately  only. 

9.  H.  Taylor,  Heme  Hill. — A  stone  dropped  down  a  pit  is 
heard  to  strike  the  bottom  7  seconds  after  it  left  the  hand.  Find 
the  depth  of  the  pit,  supposing  the  velocity  of  sound  to  be  1,120 
feet  per  second. 

Let  X  feet  be  depth  of  pit    Sound  reaches  the  ear  (supposed 

at  level  of  pit's  mouth)  in    '     seconds,  and  therefore  the  stone 

1 120 

took  7  -  -^  seconds  to  fall.     Now  the  depth  fallen  in  any 
1120  ^ 

time  is  proportional  to  the  square  of  the  time  from  commence- 
ment, and  a  stone  falls  16  feet  in  the  first  second. 
.'.  the  depth  fallen =jr 

V       1120/ 

(Dynamically  s^\ft?  and /here  is  ^). 

.'.  J^  -  94o8oLr  +  61465600  =  o 
.*.   (jf  -  47040)'  =  21 5 1296000 
X  -  47040  =  ±  40382  nearly. 
The  upper  sign  gives  for  the  depth  of  the  pit  93,422  feet. 

This  is  an  answer  which,  though  it  satisties  the  equation 
s=i  ft.'  is  an  Algebraical  solution  only,  and  is  inconsistent  with 
the  conditions. 

The  other  answer— 658 — is  the  correct  one  approximately 
enough. 

10.  T.  BiNFiSLD  wishes  to  know,  on  behalf  of  a  subscriber  in 
Ceylon,  how  to  pronounce  the  outrageously  barbarous  names  of 
some  wretched  places  which  the  Query  Editor  is  ignorant  enough 
not  to  have  heard  of.  To  show  the  tribulations  through  whicii 
we,  in  our  ignorance  of  Tamil  and  dialects,  have  to  pass,  we  lay 
the  question  open  for  general  competition. 
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"  How  do  yott  pronounce  Akiba,  Kshatriya%  Jawari,  Ragi, 
Crore?" 
No  one  is  allowed  to  make  more  than  a  dozen  guesses  at  each. 

Your  decimal  should  be  read :  ten,  decimal,  cipher,  cipher, 
eight,  one,  1  ^.,  lo'ooSx. 

What  are  called  "proportional  compasses"  would  help  you  in 
jour  map-drawing.  Obtain  of  any  mathematical  instrument 
maker  at  2s.  6d. 

11.  NiTOR,  Cherxybank. — The  data  are  insuffident,  as  you 
yourself  remark.  We  think,  perhaps,  that  the  original  rate  of 
one  of  the  travellers  should  have  been  given,  or  a  relation  between 
their  two  rates. 

12.  R.  Black,  Prudhoe-on-T^e. — If  the  estimated  annual 
value  of  the  propertv  in  a  certam  parish  consist  of  the  yearly 
rent  paid  to  the  landiord,  together  with  the  rates,  and  the  rates 
be  calculated  upon  the  rent  after  a  reduction  of  30  per  cent.  ; 
find  the  rateable  value  of  a  tithe-rent  charge,  the  calculated 
annual  value  of  which  is  ;^84  per  annum,  when  the  rates  amount 
to  3s.  in  the  pound.     {Barnard  Smith,) 

Suppose  the  rents  to  be  ;f  i.  After  a  reduction  of  30  per  cent., 
\'^'*  ^*  this  becomes  £^,  On  this  the  rates  are  3s.  in  the  £^ 
i,e.,  ifs'  Hence  the  amount  of  the  rates  is  /V\r^  A  or  £^^' 
Hence  the  annual  value  is  £i-{-£^  or  £Hl.  Hence  the 
rents  are  |H  o(  annual  value,  i.e.,  £^i^  of  8S4 ;  i.r. ,  ;f  800.  To 
get  the  rateable  value  we  must  make  a  reduction  of  30  per  cent, 
on  this,  i^.,  it  is  £^  x  800  or  £s6o. 

13.  Yailico,  Bridlington. — You  must  excuse  us  if,  not  under- 
standing your  data,  we  fiiul  to  get  an  answer  at  all  resembling 
yours. 

14.  Ada. — The  Diatonic  Scale  has  two  modes^major  and 
minor.  Any  good  elementary  work  on  music  will  show  how  the  se- 
quences of  tones  and  semitones  recur  in  these  respective  modes,  and 
also  the  melodic  changes  made  in  the  minor  ascending  scale  from 
its  more  normal  descending  form.  The  definition  you  have 
adopted  applies  only  to  the  major  and  not  to  the  minor  Diatonic 
Scale. 

15.  W.  C.  U.— For  a  Pupil  Teacher  in  the  second  year  it 
would  require  some  five  or  six  years'  devotion  to  the  study  and 
practice  of  music — taking  into  consideration  the  /ulfilment  of  other 
duties — to  obtain  a  B.M.  degree.  Unless  you  have  proved  apti- 
tude for  music  and  resolute  determination  to  carry  on  this 
lengthened  course  of  study,  don't  think  for  severd  years  about 
this  B.M.  degree.  Mozart  could  obtain  it  in  less  time,  but  then 
Mozart  had  no  sums  to  do.    Besides,  yon  may  not  be  a  Mozart. 


be  obtained  from  the  officials  of  the  Universities. 


16.  Subscriber,  Rippingale. — A  pupil-teacher  must  serve 
four  years  before  he  can  try  for  the  Scholarship  Examination. 

17.  R.  Gibbons,  Stockport. — If  a  certain  field  will  graze  two 
oxen  and  three  horses  for  21  days,  or  three  oxen  and  two  horses 
for  I9}f  days,  compare  the  appetite  of  an  ox  and  a  horse. 

In  this  question,  since  there  are  only  two  data,  we  are  not 
meant  to  tsJce  any  account  of  the  growth  of  the  grass. 

2  oxen  and  3  hcrses  for  21  days. 

3  oxen  and  2  horses  for  I9f$  days. 

Hence  it  is  obvious  that  if  jc  and  ^  be  the  appetites  of  an  ox 
and  a  horse  respectively 

i2x  +  ^]  i9if=(3Jf+ 2^)21 
or  (24:4-3;')  Vi*=(3^+2y)  21 
or  (2x+3y)  29  =  (3jr+2>')  31 
or  s^x+^7y=g^+62y,  or  2Sy=^Sx 
5y = 7 jT    jp :  y : :  5 : 7 .    The  methods  involved  are  purely  Arith- 
metical.   You  did  not  tell  us  whether  Arithmetic  or  Algebra  was 
intended. 

18.  Several  Queries  from  Cheap  Street,  Sherborne,  are  un- 
answered, because  the  Querist  did  not  favour  us  with  his  name. 

19.  J.  WORMALD,  Lofthonse. — 

Solve  (x-2)  (Jr-3)=3(5x*+i4) 
x^-$x  +  6=i$x-\-^2 
jr^-2ars=36 
jr--2ar+ioo=f';6 


X  -  10=  ±  V3t>        x=  io±2Vi4 


20.  J.  B.  M.,  Meikleour. — Arnold's  CneJ^  Prost  Compuiim, 
Same  publisher 'as  his  other  work,  and  same  price,  we  bdiere. 

Pane's  Greek  Grammar,    Longmans,  3s.  6d. 

You  are  a  liitle  hypercritical  on  poor  Query  No.  9  of  the  June 
number.  You  say  our  construction  is  impossible,  our  **  direc- 
tions cannot  be  carried  out."  Instead  ot  makiog  [CAD=[ADB 
on  the  side  on  which  you  have  drawn  it,  try  the  other  side  tsd 
you  will  agree  with  us. 

21.  P.  T.,  Cotmanhay. — Given  that  the  square  of  10129  is 
102596641,  find  the  square  of  101293  without  going  through  the 
operation  of  squaring. 

We  know  from  an  easy  theorem  in  Algebra  that 

ffl +  *)*=«• +  2tf^  +  ? 

.-.  (ioi293)«=(ioi29o+3)« 

= (101290)^ + 6(101290) +9 
=  10259664100 
607740 

9 

1026027 1S49 

22.  Kappa,  Weston-super-Mare. — There  is  no  difficoltj  in 
your  passage,  or  we  would  translate  it  for  you.  Try  Toondf 
and  send  us  your  efforts  to  be  corrected,  if  you  like,  bat  do  aot 
attempt  to  make  us  Into  a  "  key." 

23.  H.  C.  S.,  Ashford.— The  inscription  is  old  Spanish.  We 
cannot  help  you. 

24.  R.  Hall,  Weston-super-Mare. — ^A  man  booght  63  sheep 
and  sold  |  of  them  at  a  profit  of  15  per  cent ;  |  at  a  profit  of  so 
per  cent.,  and  the  remainder  at  a  loss  of  25  per  cent  \V  hat  did 
he  pay  for  the  sheep  if  his  gain  was  £$  17s.  on  the  whole? 

f ,  f>.,  28  at  a  profit  of  15  per  cenL 
f ,  !>.,  9  at  a  profit  of  50  per  cent. 
The  remainder  26  at  a  loss  of  25  per  cent. 

Hence,  by  the  ordinary  rule  of  percentages,  profit  per  cent  as 

the  whole  is 

28  X 1 5  -f  9  X  50  -  26  X  25 
28  +  9  +  26 
or  420+450-650      ^^y^ 
63 
But  we  are  told  that  his  profit  was  £$  17s.,  and  we  have  jast 
proved  that  this  is  W-  per  cent,  of  the  price  he  gave  for  theoi. 
.'.  price  is 

^JljLoT^ot£iioss. 

U      2P  4  **  ^ 

2 

25.  X.  K.  D.,  Woking.— The  price  of  gold  is  £z  17s.  lo^- 
per  oz.  A  composition  of  gold  and  silver  weighing  18  lbs.  U 
worth  ;f637  7s.,  but  if  the  proportions  of  gold  and  stiver  were 
interchanged  it  would  be  worth  only  £^$9  's-  ^^^^  ^^.  P^ 
portion  of  gold  and  silver  in  the  composition  and  the  price  of 
silver  per  oz. 

Add  the  two  compositions  together.  It  is  evident  that  we 
now  have  18  lbs.  of  gold  and  18  lbs.  of  silver,  worth  altogether 
;f896  8s. 

Hence  18  ozs.  of  gold  and  18  ozs.  cf  silver  are  voitli 
£$6  OS.  6d. 

Hence  i  oz.  of  gold  and  i  oz.  of  silver  are  worth  ^3  2s.  3d. 

But  since  i  oz.  of  gold  alone  is  worth  ^3  17s.  loid.  yoardata 
are  absurd. 

26.  Scrutator,  Dunstable. — Find  the  side  of  a  square  io- 
scribed  in  a  semi-circle  whose  radius  ij  5  feet.  ( Pupil  Teachen' 
Examination,  June,  1879.) 

It  is  obvious,  by  considerations  of  symmetry,  that  one  side  of 
the  square  must  lie  along  the  bounding  diameter  of  the  seoi- 
circle,  and  that  the  middle  point  of  this  side  must  lie  at  the  ceoUe 
of  the  circle. 

If  C  be  the  centre,  and  PNN'P*  the  square,  NCN' being  aloflg 
the  bounding  diameter 

CP==CN«+PN»=(— V  +  PN« 


-PN'^p^,5PN' 

4  4 

.   PN 


i--4CP»^4x2S^^ 


.-.  PN=2V5 
Your  writing  promises  to  be  fairly  neat,  not  business-lie 
enough,  no  dash  about  it.     Still  it  is  so  much  better  than  we 
usually  receive  that  we  cannot  help  repeating  what  theoMLaliA 
poet  useti  to  say,  •  Ah  !  si  sic  0mn:a  !  * 
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27.  H.  C.  AsHTON,  Cardiff. — In  any  triangle  the  square  de- 
scribed on  the  base  is  equivalent  to  the  rectangles  contained  by 
the  two  sides  and  their  segments,  intercepted  from  the  base  by 
perpcDdicalars  let  fall  upon  them  from  the  opposite  extremities. 

This  is  so  vaguely  worded  that  it  took  us  some  time  to  see 
what  it  meant.    We  presume  it  may  be  interpreted  as  follows : — 
ABC  is  a  triangle,  BE  perpendicular  to  AC«  CF  perpendicular 
toAB. 

BC«=BA.BF  +  CA.CE 
For  the  sake  of  simplifying  the  figure,  suppose  the  angle  at  A 
to  be  obtuse. 

Then,  since  BEC  is  a  right  angle,  and  also  BFC,  BEFC  may 
be  inscribed  in  a  circle. 

.-.  EA.AC  =  BA.AF 
But  CA.CE=CA(CA  + AE)=CA*+CA.AE 
and  BA.BF=BA(BA  +  AF)=BA«+BA.AF 
.-.  CA.CE  +  BA.BF=CA"+BA»+2BA.AF 

=  BC»    (Euc.  II.  12.) 
The  proof  is  almost  exactly  the  same  when  BAC  is  acute,  and 
when  it  is  a  right  angle,  of  course  the  theorem  is  identical  with 

1.47. 

28.  Westward  Ho,  Bideford.— The  area  and  any  two  sides 
of  any  triangle  being  known,  to  ascertain  the  third  side. 

We  Jcnow  that  if  a,  d,  cbt  the  sides,  2/  their  sum,  and  A  the 

area  of  the  triangle  ' 

A  =  ^Js{s  -  a)  (j  -  ^)  (/  -  0 
or   l6A*-=(tf+i+0(*+^-«X^+tf-*)(tf+*-0 

—  2^^  +  2f"fl«+2flV-«*-^-<^ 

This  may  be  written 

Solving  this  quadratic  in  a* 

Hence  tf=  V^+^dk2V^^-4A» 
This  gives  the  third  side,  but  of  course  it  is  absurd  to  learn 
this  as  a  formula.    You  must  work  it  out  with  each  separate 
example.     There  is  no  simpler  way. 

29.  Halifaxian,  Halifax.— a  right  p;ramtd,  12  feet  high, 
stands  on  a  square  base,  of  which  the  sides  are  each  10  feet,  mid 
the  position  of  a  plane,  parallel  to  the  base,  which  divides  the 
pyramid  into  two  equal  parts. 

It  is  a  fundamental  theorem  in  Mensuration  and  Solid  Geo- 
metry that  similar  figures  are  to  one  another  in  the  triplicate 
ratio  of  their  homologous  edges  (analc^e  to  VI.  19)  or  of  any 
two  lines  similarly  drawn  in  them.  It  then  a  plane  is  drawn, 
cutting  off  a  little  pvramid  at  the  top,  which  is  half  the  original 
and  similar  pyramid,  it  foUows  that  its  perpendicular  height  is  to 

the  perpendicular  height  of  the  original  pyramid  as  y/^  :  i 

12 
Hence  the  plane  must  be  drawn  at  a  distance  of -7-^  feet  from 

•    S  m  -m  ^f 

the  vertex,  or  6  x  V4  ^cet. 

3a  W.  Seymour,  South  Shields.— The  sum  of  four  numbers 
and  the  sum  of  their  squares  are  each  equal  to  unity.     Show  that 
five  times  the  sum  of  their  fourth  powers  differs  by  unity  from 
four  times  the  sum  of  their  fifth  power. 
In  other  words 

a  +  d  +  c  +  </=.!  (i) 
tf»+^+<»+i^»=i  (2) 
Show  that 

Square  (i)  and  subtract  (2) 

Hence  (x  -  aX^  -  *)(jc  -  c^x  -  </  ) 

-  x(ja6c + add-h  acd-^-  bed  ) + abed 
= jr*  -  A*  -  x{abe + abd-\-  aed->t  bed) + edKd 
Take  logarithms  of  both  members  after  dividing  throughout 

''ifg(.  -  f)  +  iog(.  -  i)  +  iog(.  -  i)  +  iog(.  -  i) 

=  ,og(.-^!±4)r£^^) 

.-.  ife^sa^  +  ^+t^  +  i^ 
el      «)       c*       e^        e' 

X       TJ?      ZX^      ^      5JC*  + 

__i3^-\-px-abed\   .    ,  /j^+px-abed^ 

+  j(£l+^ZL£^y  + where 

p=abe'\'abd-k-acd'\'b€l 


Now  equate  the  co-eflicients  of  ^  on  both  sides  of  this 

t^-abed+^  +  \l 
4  2     *' 


Also  equating  the  coefficients  of  X 

s" 


2abed^2l^^ 


2        3 
This  is  seen  at  once  by  writing 

**  X     JT        X* 

picking  out  the  respective  coefficients. 

Hence  t-^lizs-abed+p 

.-.  5(«*-.i)=4(^-i) 

.-.  5«*=4«»+i.  — Q.  E.  D. 

There  may  possibly  be  a  shorter  way,  but  this  is  the  one  that 
naturally  occurred  to  us. 

31.  R.  S.  O.,  Pontardawe. — A  person  bought  a  French  watch, 
bearing  a  duty  of  25  per  cent.,  and  sold  at  a  loss  of  5  per  cent. 
Had  he  sold  it  for  j^3  more  he  would  have  cleared  i  per  cent, 
on  his  bargain.  What  had  the  French  maker  for  it  ?  (Barnard 
Smith,) 

He  sold  it  at  ^  of  iU  price. 
Had  he  sold  it  for  \%\t  he  would  have  got  £^  more. 

.*.  Tlhrofprice=;f3 
.-.  Price =jf  50 
But  there  was  a  duty  of  25  per  cent,  on  the  watch  originally. 
.*.  The  French  maker  had  f  of  ;f  50,  or  £^0  for  it. 

32.  P.  T.,  Newbury.— A  person  invests  ;£'i8,i5o  in  the  3  per 
cents,  at  90],  and,  on  their  rising  to  91,  transfers  to  the  3^  per 
cents,  at  97 1.  What  increase  does  he  make  thereby  in  nis 
annual  income  ? 

ToUl  capital  alter  selling  out  in  the  3  per  cents,  is 

50 

;f^xi8i5oor  i?^JlM  or  ;f  18,200 

Now  in  the  second  stock 

;f  97i  produces  £i\ 

-      280 
;Cl8200      „         ^^^^^^^^^ 

=;f653  68.  8d. 
In  the  first  stock 

;f  90|  produces  £z 

£1       »        ^1*1 

=jf6co 
Hence  there  b  an  increase  of  ;f  53  6s.  8d. 

33.  H.  B.  B.,  Abergavenny.— Any  ^ood  Physical  Geomphy 
would  show  you.  It  depends  on  longitude,  of  course.  For  in- 
stance, Paris  is  ^odxi'  E.  Lone.,  and  as  the  sun  rises  in  the 
East  and  goes  through  the  whole  360**  degrees  in  a  day  of  24 
hours.  Paris  has  noon 

^y  X  24  hours  before  Greenwich, 
300 

Or  approximatelyt  neglecting  the  seconds  of  angular  measure- 
ment, 

^  X  24  minutes 
6 

Or  V^  min.,  say  9},  to  make  up  for  the  23"  neglected. 

Thus,  when  noon  at  Greenwich,  it  is  iih.  5oJm.  a.m.  at  Paris 

34.  JB  MB  SAIS  PAS,  Lees. — You  are  very  indefinite.  You  do 
not  say  whether  you  wish  for  an  elementary  or  advanced  book, 
whether  you  have  done  a  course  of  Exercises  or  not,  or  whether 
you  know  any  French  worth  speaking  of. 

Under  the  circumstances  we  cannot  make  yon  a  better  recom- 
mendation than  Chardenat's  Advaneed  Exereises, 
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35.  T.  A.  MUMMBRY,  Folkestone.— The  parallel  tides  of  a 
trapezoid  are  respectively  16  and  20  feet,  and  the  perpendicalar 
distance  between  them  is  5  feet.  It  is  required  to  divide  the 
trapezoid  into  two  eqaal  trapezoids.  Find  the  distance  of  the 
dividing  straight  line  from  the  shorter  of  the  parallel  sides. 
(Todhanter's  Aftnsuraium.) 

Let  ABCO  be  the  trapezoid,  DC  being  the  longer  side,  and 
AE,  BF  be  perpendiculars  on  DC  from  A  and  B,  namely,  E  ad- 
jacent to  D  and  F  adjacent  to  C.  Suppose  the  line  that  is  to 
toect  the  trapezoid  cut  AD,  AE,  BF,  BC  respectively  in  G,  H, 

Let  AH=BK=;p 
Then  GH:AH::DE:AE 
GHrjr     ::DE:    5 
Also  KL:jc     ::FC:    5 
/.  GH  +  KL:x::DE  +  FC:5::2o-i6:s 
1:4:5 
.-.  GH+KL=iI 

ButHK=AB=i6 

.-.  GL=i6+4f 
5 

And  area  GABL=5(AB  +  GL) 


-:{'"*?)"(■«*") 


Bat  this  area  is  half  of  the  whole,  i>., 

=J(i6+2o)5=9x5=45 


.-.  ^I6+^)=4S 


24c*+8ac=2as 
2jr*-t-8ojr- 225=0 

y_--8o+V640o  +  ihoo_-8o-f  loySa 

4  4 

Now  by  tables       log  82=£-9i38i39 

log  \/82= -9569069 
/.  V"= 9*0553,  etc' 

/.  jf=??iy =2-638  feet. 

The  nrgaUve  root  to  the  quadratic  equation  is,  of  course, 
irrelevant 

36.  G.  W.  Kbnt,  Leamington.— The  recetpU  of  a  lailway 
company  are  apportioned  in  the  following  manner :  —49  per  cent, 
for  work'ng  expenses,  10  per  cent,  for  the  reserved  fund,  a 
guamnteed  dividend  of  5  per  cent,  on  one-fifUi  of  the  capital,  and 
the  remainder,  jf  4O,00(^  for  division  among  the  holders  of  the 
rest  of  the  stock,  being  a  dividend  at  the  rate  of  4  per  cent,  per 
annum.  '^ 

Find  the  capital  and  the  receipts. 

j^40,ooo  is  a  dividend  of  4  per  cent,  on  <  of  stock 
;f  1,000,000  is  100  per  cent  of  |  of  stock 

1./.,  is  ^  of  stock 

.'.  Stock,  or  capital,  is  i£'i,25o^ooo 

On  i  of  this,  I.A,  ;f  250,000,  5  per  cent  is  paid, 

.-.  ^^^^or;fi2,5ooispaid. 

Hence  receipts  are  apportioned  thus 

59  per  cent,  railway  management 
A  52*500  being  the  remainder  tor  dividends 
•*•  jfy»500  is  41  per  cent,  of  receipts. 
.-.  receipts  are  ^5*250,000  ^^ ^  doubtiess  comes,  as  you  say, 
tO;fi28,048i5s.  7Hd. 

37.  Chelt,  Sheffield.— Two  planes,  incUned  at  one-thtrd  and 
two-thiRU  of  a  nght-angle  to  the  horizon  respectively,  meet  at  the 
top  and  slope  opposite  ways.  If  bodies  of  equal  weight  fall  down 
these  planes,  starting  at  the  same  instant,  show  that  the  motion 
of  their  centre  of  gravity  is  the  same  as  if  one  of  them  were  to 
^i«n   at  rest   and  the  other  to  hX\  vertically.    (Magnus' 

Consider  the  position  of  the  bodies  at  any  instant  h  after 
itartiiig.    Let  us  caU  the  bodies  A  and  B. 

A  has  fallen  i  igsin  yi'^yfl  or  ^ 

4 

B        n  ii^nn  6o'')k^  or  ^vF 

Hence  it  wiU  be  seen  at  once  that  A  is  distant  li*L^/3    fro^ 

4  •  a 


the  bounding  line  of  the  planes,  B  ?**  V^  from  the  same  line, 

4      2 
1./.,  they  are  equidistant     Hence  th*  centre  of  gravity  is  al  waj  s 
in  this  line,  t  ^.,  it  falls  vertically  from  the  ridge  of  the  planes. 
Also,   the  vertical  height  through  which  A  his  fallen  is 

^  and  the  similar  quantity  for  B  is 
0 

8  '•'•  T'^^^'T 

.'.  The  centre  of  gravity  has  fallen  through  a  vertical  height 

8    "_»    or  ^^'  . 

— 2 —  "T"  '•^•»  jost  one-half  the  height  that  a  body  would 

fall  freely  in  the  time. 

On  referring  to  a  figure  it  will  be  seen  at  ooce  that  this  proves 
the  proposition. 

38.  HOPB,  Surrey. — Collins  has  a  Dictionary  oj  Synonyms 
that  would  help  you  very  much  in  parsing.  Price  is.,  remark- 
ably cheap. 

'  She  hesitated,  and  then  blushing  sang  the  first  song  which 
was  to  do  honour  to  the  stranger  who  had  that  day  arrived.  Her 
rich  voice  for  a  time  kept  to  the  ihythm  of  the  tune,  but  then, 
bursting  through  all  restraints,  she  sang  and  at  the  same  tiaie 
compoMd  regular  periods  of  verse.' 

39.  E.  Cross,  Faversham. — ^A  person  ascending  vertically  in 
a  balloon  lets  fall  a  stone  when  at  a  given  height  0=^);  nnd  the 
time  of  the  stone's  reaching  the  ground,  supposing  the  velocity  of 
the  balloon  at  the  given  altitude  known  (=»). 

By  ordinary  formula 

^A*-2ut'-2A=o 


/=t|»±V«'+2^J 


Evidently  the  +  value  is  the  right  one,  the  minus  correspond- 
ing to  a  problem  of  slightly  different  enunciation,  but  leading  to 
the  same  algebraical  equation.  Yon  will  not  find  it  hard  to 
enunciate  this.    Wait  till  next  time  for  your  other. 

40.  W.  R.,  Sandsling.  —  Referring  to  our  former  figure 
(query  7,  May),  you  will  see  that  by  Euc.  VI.  8/ AB.BC^BO' 

.-.  AB= ~   and  BD  and  BC  are  both  known,  so  that  AB  is 
BC 

known. 

This  method  is  perfectly  fair  even  in  a  purely  Arithmetical 
Paper.  You  cannot  expect  to  do  a  problem  in  Arithmetical 
Geometry  or  Mensuration  without  using  Geometry. 

In  our  previous  solution  we  introduced  Algebra  because  we 
never  like  to  pre-suppose  a  higher  knowledge  of  Euclid  than  is 
roEdly  absolutely  necessary  for  the  solution  of  the  problem. 

41.  NsMO,  Leamington. — 

Find  the G.  C.  M.  of  j^- 2Jt»+ j:*-84r+8  and  4Jc'- I2jr«+94r- 1 
4-12+9-1x4-  8+4-32+32/1  +  1 
;4-I2+9-    I        V 

4-   5-31+32 
4-12+  9-    I 

7-40  +  33 
Having  now  reduced  one  quantity  to  a  quadratic  function,  we 

will  finish  the  sum  by  factors. 

7j:*-4ar+33=(jr-iK7x-33) 

Now  7jc  -  33  cannot  d' vide  4Jt*  -  I2x^ + 9*  - 1 

.'.  x-i  is  G.  C.  M.,  if  there  isione  at  all,  and  it  will  be  seen  on 

inspection  that  jt  - 1  divides  both  quantities. 

42.  A«  £.  S.,  Ealing. — The  diameter  of  a  square  is  the 
diagonal,  not  the  width.  It  is  a  foolishly  incorrect  ezpressioot 
if  our  opinion  will  comfort  you. 

43.  Nero,  Pontypridd. 

Find  a,  d,  c  so  that  both  a*  +  a**  +  &aj'  +  ftr+  landx^ 
+  2fl«*  +  %h^  +  2CX  + 1  are  perfect  squares. 

(London,  First  B,A  ,  Pass.^  1881). 
Let  ar*  +  aaj*  +  ftjj*  +  ca?*  +  I  =  (a?»  + 1>«  +  i;' 
=•  «*  +  2jp«*  +  (>*  +  2)  a^  +  ^pse  +  I 

4 
The  condition  that  the  second  expression  should  be  a  peifed 

square  is  evidently  got  by  substituting 

2a  for  a,  %h  for  6,  20  for  o 

and  is       26  <»  a*  +  2 
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But  they  are  simultaneously  squares 


8  =  ^  +  2 

4 


2h  =  •!."_ 

a 


a*  +  z 
+  4 


/.    —=2    a=±2    J  =  3    c= 
2 

Hence  there  are  two  sets  of  values 


1-2.  3t  -aj 


44.  Gilbert. — No,  a  conjunction.    Yes.    Yes. 

45.  J.  E.  R  ,  Sedgley. — There  would  seem  to  have  been  two 
Ermine  Streets,  and  this  fact  will  explain  the  discrepancy  you 
name.  The  main  and  most  important  one  ran  from  London  to  Lin- 
dum  or  Lincoln,  and  thence  continued  north  to  the  great  cap  tal 
at  York  or  Eboracum.  This  b  the  description  which  Dr. 
Collier  gives  as  ouoted  by  you.  Probably  the  road  f  om  Peven- 
sey,  a  natural  landing-place  for  the  Romans,  to  London  was 
continuous  with  this,  and  mtght  have  been  called  by  the  same 
name.  This  gives  rise  to  the  second  statement  you  quote.  The 
other  Ermine  Street  is  more  proper.y  Irmtn  or  Hermtn 
Street,  the  second  spelling  being  most  correct.  It  ran,  as  the 
other  two  statements  you  quote  say,  from  St.  David's  to  South- 
ampton. As  to  the  former,  its  course  is  as  well  defined  as  any 
of  the  Roman  roads,  except  Watling  Street  and  Fosse  Way. 
From  Royston,  a  small  village  on  G.  N.  R.,  midway  between 
Ilitchin  and  Cambridge,  to  Huntingdon  it  is  the  main  coach 
road  still,  and  a  very  good  road  it  is.  The  name  is  Norse,  for 
Cambridgeshire  was  the  very  centre  of  the  Danish  settlements  in 
England  duringthe  ninth  century.  The  original  word  is  Eorme 
— ^g  earth.  There  is  a  small  village  on  it  called  Ermingford, 
which,  being  interpreted,  is  the  ford  of  the  fen-m  n.  This 
shows  at  once  the  locality  through  which  the  road  passed. 
Hermin,  on  the  contrary,  is  a  Latin  name. 

46.  Frank  Gaskxn,  Leamington. — A  man  invested  a  sum 
of  money  in  4}  per  cent,  stock,  standing  at  it  per  cent,  premium, 
and  allowed  the  investment  to  accumulate  at  simple  interest. 
The  stock  went  down  in  value  for  9  years  at  the  average  rate  of 
\  per  cent.,  and  then  improved  for  5  years  at  the  rate  of  i  per 
cent.,  at  the  end  of  which  time  he  was  able  to  draw  out 
^^49,387  xos.  od.  What  was  the  original  sum? 

Total  increase  of  value  in  stock  — f  +  {^^ 
::  Selling  value  is  loii  +  i=ioi| 

.'.  Money  increases  by  reason  of  investment  — ^  times  = 

101} 

ill 

Also  the  interest  is  4)  %  p*r  annum. 

.-.   14  X  4i  %  'or  14  years. 

.'.  Money  is  now  HI  of  what  it  was 
. .  The  original  sum  was  H*  x  HI  X  493^71 
406 

This  it  ^12°  x^^x§?ZZ5=j^H«lt*^*^ 
163      813         /         ^'TTTJir- 

=  £zo.2!Si  x6s.  4d.  nearly. 

47.  Elias  T.  Jones,  Chevilog.— There  b  no  difficulty  in  your 
sum,  but  we  cannot  spare  space,  as  all  such  are  dum  y  to  write 
down.  Your  best  plan,  if  you  really  cannot  manage  it,  is  the 
following  :  draw  a  straight  line  about  14}  in.  long,  to  represent 
distance  from  New  York  to  San  Francisco.  Figure  New  York 
trains  by  a  cross  bar  in  red  ink,  San  Frandsco  trains  being  in 
black.  Take  i  in.  to  represent  their  day*s  journey  and  divide 
your  line  into  inches,  beginning  at  each  end.  You  will  have  no 
difficulty  then  in  seeing  how  to  work  the  problem. 

48.  X.  Y.  Z.,  Mossley,  and  'A Subscriber,' Nottingham.— 
We  do  not  at  present  see  solutions  to  your  problems  depending 
on  the  particular  propositions  by  which  you  wish  them  to  b« 
proved,  but  we  will  try  to  let  you  have  them  by  next  month. 
Of  course  they  are  both  easily  worked  by  other  propositions. 
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MALE  AND  FEMALE  CANDIDATES. 
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Tkrte  hours  allcwedfir  this  and  the  School  Afana^emmt  Pap^r, 

The  Tonic  Sol-fa  questions  are  printed  in  Italics.  Candidates 
must  keep  entirely  to  one  set  of  questions  or  the  other  They  are 
not  pe  mitfed  to  answer  more  than  FOUR  questions. 

I.  Write  ^o^  each  of  the  following  notes  its  pitch  name  (A, 
6,  Do^  Re,  or  other) ;  under  it,  its  duration  name  (Crotchet, 
Quaver,  or  other) ;  and  after  it,  its  corresponding  rest. 


i 


Si: 


I 


m 


I 


w 


i^^r 


X 


] 


I.  IVrite  OVER  each  0/ the  following  no'es  its  name  with  regard 
to  its  position  in  the  scale,  third,  fifth,  or  other;  and  UNDER  each 
the  time  names  for  notes  and  rests. 


r  I  kkv  a       I 

ilf     :-    Id     :       II 

{|«i      :-     |r,     :         |f      :- 


n' 


I 


2.  Complete  the  followmg  as  a  scale  of  A  or  La. 

fry ea — : 


i 


-^- 


:ez: 


I 


2.  Write  a  scale  in  the  l.ah  mode  ;  and  one  in  the  Ray  mode. 

3.  Write  under  each  of  the  following  pairs  of  notes  its  name 
(second,  third,  or  other),  and  quality  (major,  perfect  or  other). 


i 


'jor. 


I 


"«- 


■•tOu 


% 


I 


ra: 


4= 


I 


3.  WrUe  under  each  of  the  following  pairs  of  notes,  its  name 
{second,  third,  or  other),  and  quality  {major,  perfut  or  other). 


W 


KbyC. 
a 
I  • 


r' 
£ 


t 
fe 


8 

d 


d 

d* 

fe 


I 


4.  Write  in  a  the  signature  of  D  (Re) ;  in  ^  that  of  G  {.Sol)  ; 
in  c  that  of  F  (F0);  and  in  </that  of  B    {Se),\ 


i 


I 


I 


I 


4.  Write  the  names  of  the  respective  Dohs  when  La  'va  B,  D^ 
and  G  :  and  the  names  of  the  Lahs  in  Keys  D,  F,  and  Bflat, 

5.  Place  time  signatures  before  each  of  the  following  passages. 


mm 


^^ 


!=t=f=t=:: 


t=;=r 


I 


P^ 


:m 


5.  Write  a  phrase  in  three-pulse  measure,  a  phrase  in  fmr- 
pulse  measure  in  secondary  form,  and  a  phrase  in  six-puUe 
measure,  with  one  or  two  silent  pulses. 

bed 


$ 


I 


I 


E^ 


i 


6.  Write  thescale  of  E  (Aft)  minor,  descending  and  ascending. 

6.  Write  the  uppjor  part  of  the  scale  in  the  minor  mode,  ascind' 
ing  or  descending,  in  all  the  forms  with  which  you  are  acquainted' 
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T.     F. 


C. 


i 


■ZtL 


% 


ii 


A. 

=1= 


I 


E. 

331 


I 


^iwim. 


G. 


Quaver. 
D. 


Crotchet. 
F. 


S>cimbrcTe» 
F. 


1 


I 


i 


3: 


I 


Crotchet. 


Quaver. 


Semibreve. 


CrotcheL 


I. 


Tonic 


Sixth. 


ThinL 


Fourth. 
(  I  KsY  CI  I  I      U^r. 

\\l     :-  Id     :      11     :      In'    : 

TYmt  nnmts/or  notcM.  Traa*ai-  aa  at*  Traa-aL        do.  Trui-ai-  aa-aL 

Timu  Monut/or  nsts,  Shaa-aL 


)i 


Fifth, 
do. 


Fourth. 

f       :- 


Second. 

LCWCK* 

Traa-aL  Tnui*as  •  aa-aL   Traa-ai. 

Shaa-«L  Shaa.aL 


do. 

Second. 

r       :       II 


* 


J^a. 


22: 


-9— ] 


I 


Ancient  Lah  Mode.  LTD 
Modem  Lah  Mode.  LTD 
Ray  Mode.  R     M  F 


R     M  F        S        L 

R      M     Bah      Se  L 
S      L        T   D       R 


or. 


AncienL     Modem. 


L 
S 

F 


D 
T 


L 
Se 

Bah 

M 

R 

D 
T 

L 


D 
T 

L 

S 

F 
M 

R 


b 


i 


I 


:J=: 


I 


I 


*= 


i 


1 


MaOor  Sixth.       Perfect  Fourth.      Perfea  Fifth. 
3. 

KbyC. 

h  e 


Diminished  or 
Imperfect  Fifth. 


a 
•I 


t 

fe 


s 
d 


d 
d* 


fe      : 

Miyor  Sixth.       Perfect  Fourth.      Perfect  Fifth.     i^^^^^tiS.^ 


Three-pulse  measure. 

{|d      :r      :n     |d      :n      :f 

Four-pnlae  measure,  Secondary  form. 

1  :d  In :s  |n :d  jn :r  |d :  Us  :n :d|r :-:  [f :n :rln:-:  | 


¥^?^ 


Ascending. 

Old    L    Modem    L 

L 

Desioending. 
L 

Se 

Se 
(*) 

S 

ca 
F                  (r) 

F 

F 

M                  M 

M 

M 

School  Management 

MALE  AND  FEMALE  CANDIDATES. 
Thrc€  hours  allowed  for  this  Paper  with  that  on  Music, 

Those  who  are  or  have  been  Papil  Teachers  are  not  to  answer 
more  than  one  question  in  any  Section.  Candidates  who  hive 
not  been  Papil  Teachers  may  answer  any  seven  questioos  thej 
think  fit,  except  in  Section  I.,  from  which  only  one  subject 
may  be  selected  for  notes  of  a  lesson. 

No  Candidate  is  to  answer  more  than  sexfen  questions. 

Section  I. 

Write  full  notes  of  a  lesson  on  am  of  the  following  subjects  :— 
(i)  Animals  of  the  cat  kind. 

(2)  Cardinal  Wolsey. 

(3)  The  river  Mississippi. 

(4)  The  manufacture  of  a  cup,  or  a  needle^  cr  a  boot 

Section  II. 

1.  Why  should  young  teachers  be  restricted  from  the  use  of 
corpond  punishment  (a)  for  the  sake  of  their  schoUrs?  (A)  iior 
their  own  sake  ? 

2.  What  bad  habits  are  produced  by  careless  correction  of 
exercises,  and  by  want  of  attention  to  home  lessons  ? 

3.  Point  out  M>me  of  the  ways  in  which  school  discipline  may 
be  useful  in  producing  habits  ol  ready  obedicDce,  and  name  some 
characteristic  features  of  good  discipline. 

Section  IIL 

1.  Enumerate  Froebers  seren  gifts,  and  show  the  progressiTe 
nature  of  their  lessons. 

2.  For  what  purposes  are  lessons  on  Form  and  Colour  given 
to  infants  ?  Name  the  order  in  which  the  principal  plane  6guies 
should  be  taught 

3.  Write  out  some  sentences  contuning  five  or  six  words 
which  would  present  difficulties  to  each  of  the  three  lowest 
standards,  and  explain  the  progressive  character  of  your  method. 

Section  IV. 

1.  Select  from  the  following  passage  words  of  irregular 
notation,  and  point  out  the  irregularities : — 

When  1  met  a  man  of  pleasure,  sacrificing  every  laudable 
improvement  of  mind,  or  of  fortune,  to  mere  sensual 
gratification  ;  'Mistaken  man  I '  said  I,  '  joa  are 
providing  pain  for  yourself,  instead  of  pleasure ;  yoo 
give  too  much  for  your  whistle.' 

If  I  see  one  fond  of  fine  clothes,  fine  furniture,  fine 
equipages,  all  above  his  lortune,  and  for  which  be 
contracts  debts,  and  ends  his  career  in  prisoo; 
'  Alas  ! '  I  say,  *  he  has  paid  dear,  very  dear  for 
his  whistle.' 

2.  Describe  a  ball  frame  for  teaching  ariihmetic,  and  show 
how  it  can  be  employed  in  teaching  Shoit  Division  with  or 
without  remainders. 

3.  Write  at  full  length  an  example  in  Compound  Practice 
which  will  prove  your  process  in  thb  instance  to  t)e  shorter  than 
the  ordinary  method  ol  Compound  Muliiplication. 

Section  V. 

1.  Show  that  a  map  differs  from  a  picture,  and  explain  how 
you  would  supply  its  dificiencies  to  a  class  b^inning  to  lean 
Geography. 

2.  Explain  how  time  may  be  economised  in  teaching  Needle- 
work by  the  use  of  the  blackboard  and  other  class  apparatus. 

3.  Distinguish  the  uses  of  dictation  and  transcription  lessons 
for  children  lately  transferred  from  an  infant  schooL 

Section  VI. 

1.  Write  out  brief  notes  of  a  lesson  on  '  Glass,*  and  expliia 
your  purpose  in  teaching  the  names  of  its  qualities. 

2.  Make  out  a  list  ol  lessons  on  *  Common  things,'  Ulustrati^ 
of  the  pressure  of  the  atmosphere,  and  give  brief  heads  o(  oneoi 
such  lessons. 

3.  Select  points  in  the  character  of  Lady  Jane  Grey,  <^r  Robert 
Bruce,  cr  Nelson,  that  would  be  especially  attractive  to  children* 
and  write  out  some  anecdote  by  which  you  would  illustrate  each 
point. 
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Section  VII. 

1.  What  directions  would  you  give  for  the  daily  and  weekly 
cleaning  of  a  schoolroom  ?  What  additional  cleaning  is  needed 
at  longer  intervals  ? 

2.  Show  that,  for  some  lessons,  infant  classes  should  be  smaller 
in  number  than  classes  composed  of  older  children,  and  that,  for 
other  lessons,  one  or  more  classes  may  be  grouped. 


ANSWERS.SCHOOL  MANAGEMENT. 

Sbction  I. 

(z)  Animals  of  the  Cat  kitid. 

I.  Principal  Varieties. — Lion,  tiger,  leopard,  panther, 
jaguar,  wild  cat,  domestic  cat.  These  mclude  many  of  most 
powerful  of  the  Camivara,  or  flesh-eating  tribe  of  animals. 

II.  Structure. — Specially  adapted  to  suit  their  mode  of 
life.  A  combination  of  strength,  lightness,  and  agility.  Bones, 
muscles,  feet,  daws,  teeth,  tongue,  whiskers,  eyes,  and  ears 
equally  adapted  to  necessities  of  the  animal. 

{a)  Botus :  Of  great  strength,  necessary  for  rapid  movements 
of  body  ;  those  of  skull  and  vertebrae  particularly  so,  for 
attachment  of  muscles  and  so  as  to  resist  shocks  the 
animal  might  receive  in  leaps,  etc. 

(3)  Muscles :  Very  hard  smd  tough,  turning  edge  of  sharpest 
knife. 

(r)  Ftet  and  claws :  Feet  provided  with  pads,  enabling  them 
nobelessly  to  approach  prey.  When  resting  on  ground, 
claws  enclosed  m  sheath ;  when  stretched  out,  protrude, 
and  are  long^  sharp ^  and  strongly  curved,  (Draw  dia- 
gram.) Claws  protected  when  animal  is  walking ;  thus 
always  sharp  for  seizing  prey. 

(d)  Teeth :  rormea  only  for  oiting  and  tearing,  not  chewing, 

having  no  flat  surface  necessary  for  grinding  food. 

(e)  Tongue:  Dry,  rough ;  points  tamed  backward.  Can  scrape 

every  particle  from  bones  of  prey. 
(/)   Whiskers :  Exactly  same  width  as  body  ;  connected  with 

sensitive  nerves  at  base.  Slightest  touch  enables  animal 

to  feel. 
(^)  Eyes:  Large,  round;  pupil  capable  of  great  expansion, 

necessary  at  night. 
{A)  Ears :  Movable,  so  as  to  incline  towards  prey  in  front,  and 

foes  behind. 

III.  Habits  and  Character. — ^Vary  in  different  animals. 
Generally  courageous,  fierce,  cunning,  indolent,  cautious,  wary ; 
torment  prey ;  can  be  tamed.  Come  upon  prey  noiselessly ;  strike 
suddenly.     Seek  prey  at  night. 

IV.  Distribution. — Some  kind  found  in  every  continent 
except  Australia.    If  time  allow,  name  district  of  each. 

(a)  Cardinal  Wolsey. 

Birth  and  Education. — Said  ty  some  accounts  to  have 
been  son  of  a  butcher  ;  by  others,  of  a  private  gentleman,  of 
Ipswich.  Bom  in  147 1.  Educated  at  Magdalen  College, 
Oxford,  graduating  B.A.  in  i486.  Took  orders  and  was  ap- 
pointed to  rectory  of  Lymington,  and  made  one  of  Henry  VII.'s 
domestic  chaplains  in  1505. 

His  Rise  and  Greatness. — Henry  employed  him  in 
several  delicate  negotiations,  especially  in  matter  of  marriage 
with  Maximilian's  daughter.  He  became  successively  Bishop  of 
Toumay,  1513  ;  Bishop  of  Lincoln,  1 5 14;  Archbishop  of  York, 
15 14.  In  15 15  he  became  Chancellor,  holding  the  abl)acy  of  St. 
Alban's,  the  bishopric  of  Durham  and  of  Winchester,  besides 
being  made  a  cardmal  and  papal  legate.  His  duties  were  per- 
formed with  £uch  ability  that  he  b^ame  a  great  favourite  with 
Henry  VIII.,  and  obtained  even  the  applause  of  his  enemies. 
He  acquired  great  influence  over  the  king,  and  succeeded  in 
amassing  great  wealth,  ostentatiously  displaying  it  and  provok- 
int;  the  envy  of  others.  He  aimed  at  becoming  pope,  but  his 
efforts  were  twice  frustrated. 

His  Fall. — He  at  first  favoured  Henry's  design  of  divorce 
from  Catherine  ;  but  when  Anne  Boleyn  was  chosen  by  the  king 
to  fill  her  place,  his  ardour  cooleJ,  and  the  king  gradually  lost 
patience  with  his  favourite.  The  excessive  taxation  for  the 
r  rench  wars,  the  haughtiness  of  his  demeanour,  and  his  inquisi- 
tional authority  in  matters  of  conscience  had  weaned  the 
aflfections  of  the  people.  Every  eflort  was  made  to  secure  his 
downfall,  and  listening  to  suggestions  of  his  enemies,  Henry 
caused  Wolsey  to  be  impeached,  and  to  give  up  the  great  seal. 
Was  banished  to  Esher,  but  afterwards  allowed  to  retire  to  York. 


His  Death. — ^Was  arrested  in  the  winter  of  1530  on  a  charge 
of  treason,  conveyed  towards  London ;  died  at  Leicester  Abb^, 
29th  November.    (Repeat  his  last  words.) 

His  Character. — Ruling  principle,  ambition ;  proud, 
haughty,  unscrupulous,  ostentatious  in  display  of  wealth,  a  friend 
of  education,  and  patron  to  men  of  science,  literature,  and  the 
arts. 

(3)  River  Mississippi. 

Show  'on  map,  draw  on  blackboard  as  description  is  being 
given. 

I.  Introduction. — Note  general  direction  and  character  of 
rivers  in  North  America  owing  to  position  of  mountain  ranges. 
Mississippi,  with  Missouri,  longest  river  in  North  America. 

II.  Source. — Only  icoo  ft.  above  level  of  sea.  Rises  in 
Lake  Itaska,  in  State  of  Minnesota. 

III.  Length  and  Course. — 2400  miles  long;  flows  in 
southerly  direction  through  splendid,  well-wooded,  well-culti- 
vated valley  or  plain  into  Gulf  of  Mexico,  passing  through  States 
of  Minnesota  and  Iowa,  and  separating  Missouri,  Arkansas, 
Louisiana  from  Wisconsin,  Illinois,  Kentucky,  Tennessee,  and 
Mississippi. 

Receives  Missouri  (2500  miles  long),  Arkansas,  and  Red 
Rivers  on  right  bank ;  and  Ohio,  Wabash,  Cumberland,  and 
Tennessee  on  left. 

Is  navigable  through  whole  of  course,  except  400  miles ;  from 
source  of  Missouri  to  mouth  nearly  4000  miles.  Delta  at  mouth 
laid  under  water,  immense  swampy  tracts  being  formed. 

IV.  Towns  on  Banks. — Starting  from  source.  St,  Paul, 
limit  of  navigation,  owing  to  falls  of  St.  Anthony ;  St.  Louis,  at 
junction  of  Mississippi  and  Missouri,  lumber  and  wheat  trade, 
rival  to  Chicago ;  Memphis,  cotton,  rice,  maize ;  Vicksburg, 
strongly  fortified ;  New  Orleans,  great  trade,  next  to  New 
York,  exports  great  quantities  of  cotton  and  other  produce  of 
Mbsissippi  Valley. 

On  Missouri,  y^^r^^yf  City,  with  oil  springs. 
On    Ohio,  Pittsburg,  centre    of  coal  and    iron  industries ; 
Cincinnati,  laxgest  town  in  Western  States,  great  trade. 

(4]  Manufacture  of  a  Cup. 

I.  Materials  Employed.— Clay  and  flint.  For  finer  kinds 
of  earthenware  a  description  known  as  China  clay,  found  in 
large  quantities  in  Cornwall,  and  being  felspar  in  a  partly  de- 
composed state,  is  largely  used,  together  wiln  steatite,  or  soap- 
stone,  a  species  of  mica  found  in  Anglesea,  calcined  bones,  and 
gypsum.     Some  makers  use  other  ingredients. 

II.  Preparation  and  Manufacture.— Clay  mixed  with 
water  thoroughly  till  of  the  consistency  of  cream,  one  pint 
weighing  26  ounces ;  operation  called  blunging. 

Flints  burnt  to  increase  brittleness,  rubbed  against  each  other, 
and  ground  to  fine  powder  in  vat  by  rollers  of  felspar.  After 
being  further  refinea,  flint,  etc.,  mixed  with  clay,  quantities  of 
each  varying  according  to  article  required,  and  ideas  of  manu- 
facturer. 

Mixture  called  slip;  superfluous  water  removed  in  slip  kiln ; 
air-bubbles  removed  by  z«fldjf^/it^  and  j/o^/i/f^.  (Explain.)  Ready 
for  throwing.  Potter  places  piece  01  clav  on  wheel,  and  by 
means  of  foot  turns  wheel ;  forms  cup  with  hand.  Handle  made 
and  attached  after  turner  has  cut  the  cup  to  proper  thickness. 
Now  partly  baked,  called  biscuit;  glazed,  painted,  gilded,  and 
rebaked.  Common  patterns  appli^  from  paper  impression, 
finer  kinds  hand-nainted. 

III.  Where  Manufactured.— North  Staffordshire,  Pot- 
teries, Stoke,  Ilanley,  Burslem,  Chelsea,  Derby,  and  Worcester. 

(4^)  A  Needle. 

I.  Material. — Soft  steel  wire  procured  from  steel  works  at 
Sheffield  or  Birmingham,  made  in  coih  of  great  length. 

II.  Manufacture.— Wire  cut  into  pieces  from  two  to  four 
inches  in  length,  called  ends,  sufficient  to  make  two  needles. 

Made  into  bundles,  heated  and  straightened.  Next  ground 
at  both  ends ;  points  formed.  Stamped,  and  groove  made  in 
which  to  place  eyes.  Eyes  pierced  by  hand-presses  worked  by 
boys.  Needles  cut  in  two,  and  heads  filed  to  proper  shape.  The 
bent  needles  are  now  straightened  by  being  rolled  between  iron 
plates,  and  hardened  by  being  heated  and  then  suddenly  cooled 
in  water.  Well  scoured  in  loose  bundles,  in  oil,  emery,  soap,  and 
polishing  putty;  eyes  drilled  and  points  finished ;  finally  polished 
and  papered. 

III.  Where  Manufactured.— Redditch  (Worcestershire), 
Gloucester,  Whitechapel  (London),  Hathersage  (Derby). 
Nearly  80,000,000  needles  made  at  Redditch  alone  every  week. 

IV.  Lessons  to  be  Learnt. — Value  of  division  of  labour. 
Impossibility  of  one  man  performing  all  processes  required  in 
manufacture  of  such  a  small  thing  as  a  needle,  over  lOO  hands 
being  required  in  its  economical  manufacture. 
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(4r)  A  Boot. 

I.  Materials  Employed.— Leather  of  difierent  kinds  ac- 
cording to  qtudity  or  sort  of  boot  required  (calfs  skin,  cow-hide, 
kid,  morocco).    Nails  for  heavy  work. 

II.  Manufacture. — By  hand  or  machinery.  Skins  having 
been  properly  tanned  and  curried  by  the  tanner  and  currier,  the 
shoemaker  cuts  out  the  tops  or  upper  part  of  the  boots,  and 
fastens  the  leather  thus  cat  to  a  last— «  piece  of  wood  of  the 
same  shape  as  a  foot.  Round  the  lower  edge  of  this  top  a  strip 
of  leather  called  a  v>eU  is  sewn,  and  to  this  wdt  the  sole  of  the 
boot  is  eiUier  sewn  with  waxed  threads  or  pegged  with  brass 
nails.  Two  or  three  layers  of  leather  are  added  to  raise  the 
heel,  an  inside  sole  is  added,  and  the  outside  polished ;  tya  are 
added  if  laces  are  to  be  used.  In  the  sole  nails  are  hammered 
if  the  boots  are  needed  for  hard  usage. 

III.  Places  of  Manufacture.— Leeds,  Leicester,  Not- 
tingham, London,  Stafford,  and  Wellingborough.  Very  fine 
kinds  are  imported  from  Paris. 

IV.  Remarks.— Compare  with  ancient  boots,  and  with 
modem  covering  for  the  feet  used  by  some  nations  on  the  Con- 
tinent, and  give  statistics  of  manufacture. 

Section  II. 

1.  (a)  Children  dislike  punishment  If  punished  by  a  young 
teadier,  they  dislike  him,  and  prove  more  intractable  than  be- 
fore. They  are  aware  that  punishment  by  pupil  teachers  is  against 
the  laws  of  the  school,  and  if  this  law  is  transgressed  they  are 
rendered  still  more  obdurate,  evil  psssions  are  roused,  and  their 
sense  of  respect  for  law  and  order  is  weakened.  Resistance  to 
punishment  by  pupil  teachers  may  also  end  in  physical  injuries 
to  the  children. 

{J})  Because  it  is  not  their  province.  The  head  teacher  only  is 
placed  in  loeofaremtis.  If  allowed  to  Tmnish,  young  teachen, 
finding  thu  method  the  easiest,  the  readiest  to  hand,  would  for- 
get the  proper  end  of  punishment,  their  finer  feelings  would 
become  blunted,  and  a  tendency  to  give  way  to  passion  would 
be  fostered.  Young  teachers  have  not  had  sufficient  experience 
to  enable  them  to  determine  accurately  what  amount  of  punish- 
ment should  be  given,  and  defiance  of  their  'authority  would 
possibly  lead  them  to  give  more  than  was  necessary,  and  they 
would  become  amenable  to  the  law  of  the  land.  Their  influence 
over  the  children  would  be  weakened  if  pennitted  to  give 
corporal  punidmient. 

2.  If  exercises  are  carelessly  corrected,  children  become  care- 
less in  their  preparation ;  the  writing  becomes  slovenly,  the  books 
dirty,  and  untidmess  generally  will  be  observable  in  the  children  ; 
faults  in  spelling  become  rooted,  and  habits  of  inattention  are 
fostered. 

Home  lenons  serve  as  a  means  of  testing  the  success  of  the 
lessons  of  the  previous  day.  If  no  attention  is  paid  to  the  home 
work,  a  teacher  is  less  able  to  tell  the  individual  progress  of  each 
child.  Finding  that  his  home  tasks  are  carelessly  examined,  a 
lad  thinks  that '  anyham '  will  do  if  they  are  done  at  all.  Want 
of  neatness,  inaccuracy,  and  inattention  during  the  day  are 
direct  results  of  carelessness  respecting  home  lessons. 

3.  Some  of  the  characteristics  of  good  discipline  are  order, 
attention,  diligence,  prompt  obedience,  regularity,  punctuality, 
respect  for  the  feelings  of  others,  and  subordination.  School 
discipline  requires  that  prompt  and  willing  obedience  should  be 
given  to  orders  ^ven  bv  the  teachers.  As  it  is  necessary  that 
this  should  be  msisted  on,  obedience  becomes  a  habit  with 
children.  The  feeling  of  ignorance,  and  of  sympathy  with  its 
associates,  leads  a  cmld  to  act  as  they  act,  ana  a  command 
given  to  all  is  readily  obeyed.    Appeals,  too,  in  the  lessons 

.  given  in  school,  are  made  to  a  child's  sense  of  duty,  and  habits 
of  obedience  are  fostered  by  the  child's  belief  that  what  is 
required  of  it  is  right.  Where  the  sense  of  duty  is  wanting, 
fear  of  punishment,  or  the  hope  of  reward  acts  as  an  incentive 
to  obeaience.  Fear  of  punishiUent,  hope  of  reward,  habit, 
appeals  to  sense  of  duty  are  some  of  the  '  ways '  in  which  school 
discipline  is  useful  for  the  purpose  of  promoting  habits  of 
ob&dience. 

Section  III. 

I.  First  Gtyjf.^-Tht  soft  ball.  (A  box  containing  six  coloured 
balls,  three  primary,  three  secondary  colours.) 

Second  Gift, — Ball — cube,  and  cylinder,  the  ball  being  nn- 
coloured  and  hard. 

Third  Gift, — ^The  cube  divided  once  in  every  direction — ^that 
is,  into  eight  smaller  cubes. 


Fi  urth  Gift. — A  cube  divided  into  ei^ht  oblong  planes. 

Fifth  Gift.—Kn.  extension  of  the  third  eift,  the  cube  bong 
divided  into  twenty-seven  cubes ;  three  of  these  are  farther  sal^ 
divided  into  halves,  and  three  into  quarters. 

Sixth  Gift. — An  extension  of  the  fourth  gift.  Cube  divided 
into  thirty-six  pieces,  eighteen  being  similar,  six  bdog  the  same 
length  and  thickness  but  only  half  the  breadth,  and  twelve  the 
same  breadth  and  thickness,  but  only  half  the  length. 

Seventh  Gift. — Box  contaioing  pieces  of  board  cut  in  different 
forms. 

The  ball  is  taken  first  as  being  best  calculated  to  develop  the 
faculties  of  a  child,  eyes,  ears,  and  limbs  being  necessaij  to 
follow  its  movements ;  the  second  gift  introduces  the  simplest 
form  of  figures  with  surfaces,  the  others  follow  with  other 
figures  which  can  be  produced  from  one  or  other  of  those  which 
have  preceded,  the  more  complex  forms  coming  last. 

2.  Lesson «  on  colour  and  form  are  given  to  children  in  order 
to  train  both  their  perceptive  and  intellectual  faculties,  to  enable 
them  to  form  correct  impressions  of  things  about  them,  and 
ultimately  to  represent  things  which  have  come  under  their 
observation.  L^sons  on  form  are  a  good  introduction  to  the 
arts  of  writing  and  drawing.  Lessons  on  colour  to  coliivate 
taste  after  teaching  to  discriminate  the  commonly  occoning 
colours. 

Square,  oblong,  and  other  four-sided  figures. 
Triangles  of  different  kinds. 
Figures  with  more  than  four  sides. 
Circle  and  other  curved  figures. 

3.  The  difficulties  experienced  by  children  in  respect  to  words 
in  the  three  lowest  standards  arise  from  the  fact  that  the  English 
language  has  fewer  signs  than  sounds.  Consequently  the  same 
sign  represents  different  sounds,  and  similar  sounds  are  ol^ 
represented  by  different  si^ns.  It  has  abo  signs  which  are  not 
needed,  and  many  words  have  letters  which  are  silent  These 
difficulties  should  be  introduced  more  sparingly  in  the  first  than 
in  the  second,  and  in  the  second  than  in  the  third  standard. 

The  following  sentences  c  ntain  words  which  present  difficul- 
ties to  the  three  standards  respectively : — 

L  The  lion  is  a  cruel, ^^r^  bia:f.  He  is  sly  and  conning. 
He  creeps  behind  a  bush,  then  crouches  down,  and 
springs  on  his  prey.  His  roar  is  very  terrible. 
II.  Though  I  walk  through  the  valley  and  shadow  of  death 
I  will  fear  no  evil.  He  was  compelled  to  bow  his  head 
as  he  went  under  the  bough  of  the  tree,  which  stood 
where  the  roads  were  narrowed  very  much. 
III.  I  advised  him  to  get  the  advice  oi  z,  physician  who  lived 
in  the  neighbouring  town,  but  he  preferred  to  acceft 
the  advice  of  another. 


Section  IV. 

1.  Pleasure,  instead.  Taking  ^  as  the  name-soond  for  «i, 
the«e  words  are  irregular. 

Improvement,  above :  sound  of  0  is  irregular. 

Said,  pain,  paid,  say  :  diphthongs  having  no  sound  of  thor 
own,  first  taking  /,  and  others  a. 

Whistle :  /i^  naving  sound  of  /. 

Debts:  ^ silent. 

One :  sound  of  ^  irregular 

Sensual :  su  sounded  like  shoo. 

Career,  dear :  ee  and  ea  irregular,  having  sound  of  e. 

Pleasure,  laudable,  fortune,  mere,  are,  whi  tle^  fine,  on  account 
of  silent  e. 

Gratification :  sound  of  tion. 

2.  A  ball  frame  is  a  frame  of  wood  with  wires  running  from 
side  to  side  parallel  with  each  other  and  the  top  and  bottom  of 
the  frame  at  regular  distances.  Coloured  beads  in  sections  of 
three  are  placed  on  each  of  these  wires,  the  frame  genersU/ 
being  a  little  more  than  twice  the  width  of  that  portion  of  the 
wires  which  is  covered  by  beads,  so  as  to  allow  the  bods  to  be 
moved  backwards  and  forwards.  The  colours  are  so  arranged 
that  no  two  wires  shall  have  the  same  coloured  beads  directJjr 
underneath  each  other.  The  wires  are  generally  twelve  in 
number,  and  there  are  twelve  beads  on  each  wire. 

Any  number  of  beads  mav  be  counted  out  on  the  frame. 
These  may  then  be  subdivided  into  groups  of  two,  three,  or 
more,  as  desired,  and  if  the  divisor  is  contained  an  equal  number 
of  times  there  vnll  be  no  remainder.  If  numbers  are  chosen 
which  have  no  factors,  then  it  will  follow  that  the  division  can- 
not be  equally  performed,  and  there  will  be  renuunders. 

3.  Find  the  value  of  235  acres  2  roods  20  poles,  @>  12s.  6J. 
per  rood. 
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9421 '• 
At  £\  each,  942  (  would 

«  942  10 


o 


(S>  los.    i  (vmlue  at  ;f  i)    471    5    o 
@  2s.  6d.  i  (value  at  los.)    1 17  16    3 

;gs89    I    3 

Compound  Multiplication, 
a.     r.  p. 

235    2  20 

4 

942I  r. 

£  8.    d. 

i     o  12    6x2x9421 
10 


6 

5 

4 
10 

6a 

10 

0 
9 

562 

10 

0 

35 

0 

0 

I 

5 

0 

0 

6 

3 

;f589 

I 

3 

Section  V. 

1.  A  map  represents  a  portion  of  the  earth's  surface  as  seen 
from  about.  la  ordinary  maps  therefore  it  is  impossible  to  give 
correct  representations  of  mountains  and  Tallevs,  etc 

A  picture  represents  an  object,  or  series  of  objects,  as  seen 
b^ore  the  eye. 

To  gire  scholars  conect  ideas  of  a  map,  plans  of  school, 
street,  town,  diould  be  drawn  on  a  flat  surface  bthw  the  eye. 
They  will  then  see  that,  looking  from  abovct  the  tables,  forms,  and 
desks  appear  to  have  no  height,  and  can  only  be  represented  by 
the  shape  of  their  tops. 

A  box  of  moist  sand  should  then  be  spread  on  a  white  sheet 
of  paper  below  the  leyel  of  their  eyes.  With  this,  shapes  of 
countries,  mountains,  valleys,  streams  and  lakes  may  be  made, 
the  paper  representing  the  water,  and  the  sand  the  land. 
Lookea  at  from  above,  the  mountains  will  appear  to  be  without 
height,  the  streams  will  be  but  crooked  lines,  and  the  bays  so 
many  indentations  in  the  land. 

Pnctice  has  shown  these  methods  very  Valuable  in  giving 
children  correct  ideas  of  what  a  map  is  designed  to  show. 

2.  The  blackboard  and  other  class  apparatus  can  be  used  to 
economise  time  in  teaching  sewing,  in  cutting  out,  marking,  and 
making  diflferent  kinds  of  stitches.  Instead  of  placing  patterns 
before  children,  and  giving  garments  to  be  cut  from  them, 
a  whole  class  may  be  set  to  work  at  once  by  drawing  a  pattern 
on  the  blackboard,  and  writing  the  dimensions  of  the  garment 
along  the  lines.  The  blackboard  may  also  be  used  for  showing 
the  diflferent  kinds  of  stitches,  and  the  necessity  for  their  regu- 
larity and  evenness. 

Different  patterns  of  Swiss  darning,  after  the  fashion  of 
kindergarten  work,  and  letters  printed  in  diflferent  colours  on 
different  kinds  of  material,  can  be  placed  before  a  class  so  as 
to  permit  all  to  see  and  be  engaged  on  the  same  kind  of  work 
at  once. 

3.  Children  lately  transferred  from  an  infant  school  have 
hitherto  been  engaged  principally  in  the  formation  of  individual 
letters,  and  these  are  numerous  enough  to  require  constant 
repetition  to  secure  their  retention.  Combinations  have  been 
made  from  a  copy  in  a  teacher's  handwriting,  written  on  the 
blackboard.  Another  step  must  now  be  taken  and  these  com- 
binations most  be  made  from  printed  characters  or  from  memory. 
But  their  knowledge  of  words  is  limited ;  and  their  knowledge 
of  the  signs  or  letters  representing  these  words  is  still  more 
limited.   Hence  it  is  necessary  that  the  printed  characters  should 


be  placed  before  them,  in  order  that  they  may  become  per- 
fect^ familiar  with  the  written  as  well  as  printed  characters 
representing  the  sounds.    Transcription  exercises  ought  there- 
fore to  be  much  more  frequently  given  than  dictation,  the  latter 
being  introduced  graduimy  as  the  familiarity  of  the  children 
with  words  increases.    The  dictation  lessons  will  be  given 
principally  to  test  the  memory,  and  as  a  means  of  judging  cf 
the  orthography  of  the  children,  and  the  transcription  lessons 
as  a  means  of  testing  the  handwriting. 

Section  VI. 
(i)  Notes  of  Lesson  on  '<  Glass." 

1.  What  it  is. — Mixture  of  sand  or  flint  alkali  (soda  or 
potash)  and  lime  (nitre,  lead,  borax,  arsenic,  also  used  for 
different  kinds)  made  transparent  by  fusion.    (Explain.) 

II.  How  Manufactured.— Sand  and  alkali  mixed,  burnt 
in  furnace ;  cleared  over  a  second  furnace.  Blower  takes  some 
out  on  tube,  rolh  it,  blows  it.  It  is  then  heated  and  allowed  to 
cool  very  eradually  (annealing).  For  plate  glass,  metal  poured 
on  table  with  raised  edges,  rolled  and  annealed. 

III.  Qualities. — (a)  Transparent,  {p)  smooth,  {c\  brittle,  (</) 

fusible. 

IV.  Kinds.— Flint  or  cmtal  glass,  plate,  crown  (best 
window) ;  broad  (coarse  window),  bottle  (commonest). 

V.  Uses. — ^Windows,  ornaments,  optical  instruments,  house- 
hold  requisites ;  laige  buildings  (Cry^l  Palace) . 

VI.  rLACB  OP  MANUFACTURE. — Newcastlc-on  Tyne,  South 
Shields,  St  Helen's,  Warrington,  Birmingham,  Leeds,  Berlin, 
Bohemia. 

To  train  to  habits  of  observation,  and  to  trace  the  relation- 
ship between  the  qualities  of  things  and  the  uses  to  which  they 
are  applied. 

2.  Barometer,  csmmon  tucker,  common  pump»  diving- 
bell. 

Common  Pump. 

I.  Introduction.— Necessity  for  water.  How  supplied : 
Tap,  run-barrel,  sprine.  pump. 

II.  Principle. — Illustration :  Tumbler  placed  nc^ide  down 
in  water,  filled ;  water  remains  in  tumbler :  why  ?  Pressure  of 
atmosphere.  Mention  barometer.  Quicksilver  supported  at 
height  of  30  inches  ;  water  lighter  than  mercury,  supported  at 
height  of  33  feet. 

HI.  Construction. — (Draw  on  blackboard ;  show  model  if 
possible.)  Pipe,  lower  end  in  water,  upper  end  covered  ;  small 
door  (valve)  opening  upwards  into  a  Vox  ;  piston  (explain)  in 
which  is  another  valve  ;  moved  up  and  down  by  handle  1  spout 
above  piston. 

IV.  Method  op  Action.— Piston  airtight;  when  raised, 
air  above  lifted  out ;  air  below  raises  lower  valve  to  fill  its 
place ;  piston  moves  down,  ui)per  valve  opens,  and  on  again 
being  raised  more  air  removed  till  ultimately  water  is  raised  and 
flows  out  of  spout.  Explain  failure  of  action  in  summer.  Valves 
shrink,  expand  on  being  soaked  in  water. 

V.  Use. — ^To  raise  water  for  various  purposes ;  to  fill  traction 
engines,  etc. 

(3a)  Lady  Jnne  Orey. 

(a)  Modestv;  (b)  learning;  (r)  piety. 

(a)  When  told  of  the  death  of  Edward,  and  that  she  had  been 
proclaimed  Queen,  she  fainted,  and  on  her  recovery  expressed 
the  greatest  reluctance  to  occupy  a  place  for  which,  sJu  said,  she 
was  unqualified  by  nature  and  education. 

{J>)  Roger  Ascham,  the  schoolmaster,  once  paid  a  visit  to  her 
house  and  found  her  reading  Plato^  while  all  the  rest  of  the 
family  were  hunting  in  the  park.  Two  lines  of  Latin  poetry 
were  found  scratched  on  the  walls  of  her  prison  after  her  execu- 
tion. 

(r)  When  her  husband  wished  to  see  her  on  the  day  of  their 
execution,  she  refused,  fearing  it  would  unnerve  them  for  their 
death,  saying  their  separation  would  only  be  for  a  few  moments, 
and  they  would  soon  meet  where  death,  disappointment,  and 
misfortunes  would  never  mar  their  felicity. 

Fuller  says :  '  She  had  the  birth  of  a  princess,  the  learning  ol 
a  divine,  ^e  innocency  of  childhood,  the  life  of  a  saint,  ard  jet 
sufiered  the  death  of  a  malefactor  for  the  ofiiencei  of  ter 
parents.' 

(b)  Robert  Bruce. 

Bravery  and  patrbtism ;  courage  under  difficuldes ;  devotion. 

B  RAVERY  AND  PATRIOTISM.— When  Edward  seemed  to  have 
thoroughly  succeeded  in  conquering  Scotland,  and  Bruce's 
country  seemed  to  have  no  friend,  the  love  he  had  for  it  roused 
all  his  energies.    Although  repeatedly  cotrpellcd  to  flee  from 


468 


THE  PRACTICAL   TEACHER. 


[Nov.,  i88l 


his  enemies,  in  the  Battle  of  Bannockbum  he  sacceeded  in  al- 
most completely  destroying  the  power  of  Edward.  In  this  he 
was  always  in  the  thickest  of  the  nght,  and  the  fixst  knight  killed 
in  the  English  army  was  killed  by  him. 

Courage  under  Difficulties. — After  repeated  (ailuresy  he 
hid  in  the  island  of  Arran.  Although  almost  despairing  he  was 
encouraged  by  the  success  of  the  spider  in  reaching  its  home. 
Deceived  by  a  fieilse  signal,  he  nevertheless  attacked  the  castle  of 
Temberry,  and  took  it,  this  being  the  beginning  of  his  successes 
against  the  English. 

Devotion. — Before  commencing  the  Battle  of  Bannockbum 
he  himself  set  the  exsunple  to  his  soldiers  of  kneeling  in  prayer 
and  asking  for  aid  for  his  countrymen. 

When  he  was  dying,  he  desired  one  of  his  knights  to  promise 
to  convey  his  heart  to  the  Holy  Land,  in  confirmation  of  his 
desire  to  fulfil  a  vow  he  had  made  should  he  be  able  to  secure 
peace  for  his  kingdom. 

(c)  Nelson. 

Bravery;  honour;  patriotism. 

Bravery. — As  a  childt  wandered  from  grandmother's  honse 
after  birds'  nests ;  when  found,  and  asked  it  he  were  not  afraid, 
said:  'Fear  never  came  near  me.* 

As  A  ^  at  schoolj  succeeded  in  getting  pears  from  a  tree  in  a 
dangerous  position,  and  said  :  *  I  only  got  t /urn  because  every  other 
boy  was  a/raid* 

As  a  midshipman,  went  to  catch  a  bear  with  a  shipmate. 
When  his  gun  missed  fire,  alihough  in  imminent  danger  otlostng 
his  life,  he  said :  '  Never  mind  ;  only  let  me  get  a  blow  at  him 
with  the  butt  end,  and  we  shall  have  him.' 

Honour. — His  brother  William  and  he  were  sent  to  school. 
William  was  anxious  to  stay  at  home,  and  reported  that  the  snow 
was  too  deep.  '  Make  another  attempt,'  said  the  father,  *  and 
if  you  cannot  get  there,  come  back  ;  but  remember,  I  leave  it  to 
your  honour.'  Difficulties  presented  themselves,  and  William 
cited  these  as  excuses  for  retumin  ▼  home  ;  but  Horatio  was  proof 
against  them  idl,  exclaiming:  '  We  have  no  excuse;  remember, 
it  was  left  to  our  honour.' 

Patriotism.—AII  Nelson's  subsequent  career  was  an  illustra- 
tion of  the  above  qualities  and  his  love  of  his  country. 

After  the  si^;es  of  Calvi  and  Basti,  in  1793,  although  he  had 
been  engaged  four  months,  displaying  splendid  military  talents, 


his  services  went  unrewarded;  and  although  he  felt  justice  bad  not 
been  done  to  him,  he  continued  to  place  his  services  at  the  dis- 
posal of  his  country,  gaining  afterwards  numerous  victories  for 
her  in  different  parts  of  the  world. 

Section  VII. 

(i)  Daily, — As  soon  as  the  children  are  dismissed,  open  all  the 
windows,  strew  slightly-damped  sawdust  upon  the  floor,  and 
sweep  thoroughly.  When  the  dust  caused  by  sweepmg  has  had 
time  to  settle,  dust  properly  all  furniture  and  apparatus. 

In  winter-time,  clear  away  all  ashes,  brush  the  grate  or  stoTe, 
lay  fire  for  following  morning,  and  wash  the  heanh  in  addition 
to  above. 

Weekly, — Before  commencing  to  sweep  use  wall-brash  to  take 
away  cobwebs  and  dust  accumulated  during  the  week,  and  wash 
windows  outside  and  inside.  The  floor  should  also  be  washed 
at  regular  intervals — in  some  cases  every  week ;  in  otheis,  every 
fortnight  or  three  weeks  would  suffice. 

At  longer  intervals  (during  the  Midsummer  holidays  is  a  con- 
venient time)  the  walls  should  be  whitewashed,  or  if  painted, 
washed ;  the  woodwork  should  be  deaiied,  and  if  neoessaiy, 
varnished  or  painted;  the  desks  also,  and  all  the  appanti^ 
such  as  blackboards,  easels,  etc.,  thoroughly  clean^  The 
painting  should  be  renewed  as  required,  at  longer  or  shorter 
intervals,  ac  or  I  ng  to  the  nature  of  the  district  in  which  the 
school  is  situated. 

(2)  Young  children  are  naturally  more  restless  than  those  who 
are  older.  It  is  therefore  more  difficult  to  retain  their  attentioa, 
unless  each  individual  has  continuously  something  to  do.  la  all 
t  lessons,  therefore,  where  much  individual  practice  without  imi- 
tation is  essential,  the  classes  should  be  smaller  than  in  schxls 
containing  older  children,  in  order  that  each  may  the  oiteoer 
be  employed.  Reading  and  arithmetic  lessons  are  of  this  cha- 
racter. Sewing  also,  and  kinder-garten  work  can  only  be  tangfat 
to  individuals  or  small  classes.  On  the  other  hand,  writing, 
singing,  object  lessons,  and  marching  can  be  taught  to  lai]^ 
numbers,  the  attention  of  the  children  being  concentrated  prin- 
cipally upon  the  teacher's  words  and  actions. 

^  [We  are  again  compelled  to  hold  over  a  portion  of  the  Sdiolanhip  Qoes- 
tions  till  our  next  issue.]  _ 
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FiMHAND  Dkawino,  Elsmkntaxy.    Two  Books,  price  6d 
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STAGNATION  OF  TRADE. 

The  great  and  long-continued  depression  of  trade,  which  is 
srarcely  even  now  beginning  to  pass  away,  has  told  on  no  indoa- 
trr  more  severely  than  tbe  Watch  Mandactnre.  Articles  which 
are  not  nece^ties  are  alwan  the  aercrest  sofTereis  throng 
stagnation,  and  many  of  the  Watch  Manufacturers  hare  had  the 
most  desperate  ^niggles  to  maintain  their  way;  the  resnlt  of 
which  IS  that  With  ready  money  Watches  may  be  bousht  in 
quanUtiea  at  an  almost  nominal  cost.  We  have  sccnmf  5<Hne 
very  special  bareains  which,  in  order  to  at  once  re-convert  into 
cash,  we  shall  offer  at  eitremely  low  prices. 

CoKprriONS  OF  Salk.— P.O.O.,  payable  at  Greenwich,  to  be 
sent  with  each  order. 


DESCRIPTION. 

I  Geotlemanjj  Silver  Horizontal  Watch,  Silver 
Dome.  White  Enamelled  Dial  with  Crystal 
Glass,  Jewelled  in  fonr  holes  

1  GroUeman's  SU»er  Htwitoetal  Watches,  with 
Double  Cases  or  Hunter  Watches  , ,         . .     ] 

3  Sterling  Silver  Cases,  Extra  Stout,  Lever  Move- 

ment, Eiiglish  Escapement,  Jewelled  in  ten  holes. 
MercuriaTGiltW -^-  "    '-  ■  —       •      -  ' 

cent  Watch)     ., 

4  Lady's  Silver  Watch,  s 


It  Wor^,  Crystal  Glass  (a  Magniti' 


cent WatchT   .. '.r'T        "  ^  i  11 

.    :^y's  Silver  Watt" 
S  Ditto  ii 


J  Ditto  in  14  carat  gold  ..  '.'.  "  ','.  !!  a  o 
P.0.0.  to  be  made  payable  at  Nelson  Street,  GrecDwicb. 
Ordeii  to  say  as  advertised  in  Practical  Teacher. 


B.  T.  THEOBALD, 
Maker  to  the  Canadian  Government,  Portland  House, 
Greenwich  (opposite  station),  London,  S.E. 

SCHOLASTIC 
MUSICAL  INSTRUMENT  CO. 

(HSTABUBHBD  UTTl). 

To  npplj  Tuchsn,  Sobool  Board  MemlMri;  mnd  Behool 
■woagaii  with  AMT  kind  ttt  Knslcal  Instmmant  from  AHT 
■Kkw  Kt  tionaltd*  n«d«  Price  for  OmU,  or  bjr  Bur  UtaUlmeat*. 


'  Ws  have  BOW  had  plenty  <if  Dm  to  toy  A*  f^l  Md  I  on  air  M  T« 
how  very  much  va  are  picaaed  with  it,  and  hs*  Cnal^  I  u*  «fa8g«d  Is  na 
^P««™n  J  ne  w  EieeUenl  u  imlnunnit  as  dmp.'— llATTllaw  AaHOLD, 

^onnat  ■"-"rrrt  mrTii  itthii  if  wr»Wi  and  maimu  iiitiiiai 
that  ihe  tuoo  u  ucelleoi  both  fur  toa  aod  toocL  ud  An  k  Ii  a  m  A^ 
gn*^|-^^T.  W.  SitAwa,  U.A..  H.MJ.  fir  rhMUy  cj^^ 

15,000  nmilar  TodlBonlab  han  hoa  neabad  taa  aB  bmM  of  tba 
onintcy,  from  H.M.  Impecton,  Aantanl  lupcclB^  PlwHaMi  JH.  U.LT 
nriDdpali  and  UaKen  of  Traininf  CoOiiai,  Tautan  ^  B^d  Hwd 
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31,  PATERNOSTER  ROW,  LONDON,  E  C. 
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GEORGE  PHILIP  A  SON'S  EDUGATIONAL  PUBUGATIK 


ADOPTED  BY  THE  LONDON  SCHOOL  BOARD. 

PHILIPS'  SERIES 

OP 

LARGE  SCHOOL-ROOM  MAPS. 

NEW  EDITIONS,  REDUCED  IN  PRICE. 

With  the  Physical  Features  boldly  and  distinctly  delineated,  and  the  Political 
boundaries  carefully  coloured.  Sixe— 5  feet  8  bcbes  by  4  feet  6  mches. 
Mounted  on  rollers  and  varnished. 

LIST  OF  THE  MAPS. 

Price  14s.  each. 


THE   WORLD,    IN    HEMI- 
SPHERES 
EUROPE 
ASIA 
AFRICA 

NORTH  AMERICA 
SOUTH  AMERICA 
AUSTRALIA     AND      NEW 


ENGLAND  AND  WALES 

SCOTLAND 

IRELAND 

PALESTINE 

INDIA 

NEW  ZEALAND 

OCEANIA 


ZEALAND 

Price  18s.  each. 

THE  WORLD,  ON  MERCA- 1  THE  BRITISH  ISLANDS 
TOR'S  PROJECTION       I 

Sapplenientary  Maps  to  the  Series. 

SCHOOL  WALL 
CYLINDRICAL  PR< 
Sin— -6  feet  6  inches 


■piemenuwy  ma|w  10  me  ocncs. 

MAP  OF  THE  WORLD,  ON  GALL'S 

PROJECTION.    By  John  Bartholomew, T.ILG.S. 
•  by  4  feet  7  inches.    Price  J^i  5*^ 


PHIUPS'  INDUSTRIAL  MAP  QF  ENGLAND  A  WALES, 
with  part  of  SCOTLAND.  By  WUliam  Hughes,  F.R.G.S.  Sue-^ 
6  feet  by  4  feet  9  inches.    Price  At  5s. 


Standard  School  Atlases. 

New  AND  Chbafkk  Editions.    The  whole  of  the  plates  have  1»eii  cait- 
fully  revised  to  date,  and  the  Atlases  are  confklentry  oflered  as  die  Bsst 

AND  ChKAPBST  PuBUSHED. 

PHILIPS'  COMPREHENSIVE  ATUS 

Of  Ancient  and  Modem  Geography,  oootaintn^  60  Maps(Foity*two  Hodcro 
and  Eighteen  AndentX  carerally  printed  m  coloars,  with  Index.  Hem 
Edition^  reuiud  and  tmUtjiuL    Imperial  8vo,  strongly  half-boond, 

[iQfi.6d. 

PHILIPS'  STUDENTS  ATLAS, 

Containing  ^8  Maps  (Forty-three  Modem  and  Five  Andentl  cardallT 
printed  in  colours,  with  Index.  New  edition^  rtvised  mmd  tnUrpd, 
Imperial  8vo,  strongly  bound  in  doch ..    yi.6d. 

PHILIPS'  SELECT  ATLAS, 

Containing  36  coloured  Maps  of  the  Principal  Countries  of  the  WavU.  With 
a  copious  consulting  Index.  New  tdUiom,  rtvited  and  enUijtd. 
Imperial  8vo,  bound  m  cloth        5^^ 

PHILIPS'  INTRODUCTORY  ATU8, 

Containing  34  ooknired  Maps,  with  Index.  I/tw  editimtt  muedmmdadkrgti. 
Impcnal  8vo,  bound  in  cloth        31.  fid. 

PHILIPS'  SCHOOL  ATLAS  OF  PHYSICAL 

GEOGRAPHY, 

Comprising  a  series  of  Maps  and  Diagrams,  illustrating  the  NatnnJ  Fei* 
tures.  Climates,  Various  Productions,  and  Chief  Natural  Phenomem  of 
the  Globe.  New  euidrevued  tdUioH'  Imperial  Syo,  strongly  boond  in 
cloth S&> 

PHILIPS'    SCHOOL  ATLAS  OF  CU8- 
SICAL   GEOGRAPHY: 

A  series  of  Eighteen  Maps,  printed  b  colours,  with  a  carefiillT  oooqded 
Consulting  Index,  in  which  is  given  the  mioderm  as  well  as  the  awM 
names  of  places.  Ntw  mmd  ckemftr  ediH^m,  Medmm  410,  boand  m 
cloth         3^6d. 


London:   GEORGE    PHILIP   &   SON,    32,    Fleet   Street,    E.C 

LiVBXPOOL :  Caxton  Buildings,  and  49  &  51,  Soi/tii  Castlb  Strbst. 


ESTABLISHED  i8m. 

BIRKBECK  BANK.— Southampton  Buildings,  Chan- 
cery Lane. 
Current    Accounts  cnencd  according  to  the  usual  practice  of  other 
Bankers,  and  Interest  aOowed  on  the  mmimum  monthly  balances  when  not 
drawn  below  Z95.    No  commission  charged  for  keeping  Accounts. 

The  Bank  also  receives  money  on  Deposit  at  Inree  per  cent.  Interest, 
repayable,  on  demand. 
The] 


and  Shares.  Lct^rsc^fCreciit  and  Circular  Notes  issued. 

A  Pamphlet,  with  full  particuUus,  on  application. 
3tst  AfmrcA,  i88ow  FRANCIS  RAVENSCROFT,  Manager. 

The  BIrkbetik  Buildins  SodetrlB   awhm^i   BeceipCB 

HOW  TO  PURCHASE  A  HOUSE  FOR  TWO 
GUINEAS  PER  MONTH,  with  immediate  Possession  and  no 
Rent  to  Pay.    Apply  at  the  Office  of  the  Bikicbbck  Building  Socibty. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  possession, 
either  lor  Building  or  Gardening  purposes.  Apply  at  the  Office  01  the  Bikic- 
bbck Fkebhold  Land  Society. 

A  Pamphlet,  with  lull  particulars,  on  application. 
„     .  FRANCES  RAVENSCROFT,  Manager. 

Southampton  Bu3dings,  Chancery  Lane. 

Now  Ready.    Fcap.  8vo,  240  pp.    Price  33. 6d. 

THE  QUESTIONS  SET  AT  THE 

MATRICULATION  EXAMINATION  OF 

THE  LONDON  UNIVERSITY, 

JUNE,  1880. 

WITH    FULL    MODEL    ANSWERS. 

By  W.  p.  WORKMAN, 

First  in  Honours  at  the  above  Examination. 

*«*  Candidates  would  do  well  to  buy  this  book.  In  addition 
to  showing  what  kind  of  answers  places  a  man  at  the  top  of  the 
list,  it  contains  all  infoimation  necessary  to  candidates,  and  also 
those  intending  to  graduate. 

•0»  Sent  post  free  on  receipt  of  P.O.O.  for  zs,  8d. 


/C/ST  PUBLISHED. 

Imperial  4to  Series— 13  in.  bj  ll  in.    Price  6d.  each. 
Crown  4to  Series— 10  in.  bj  8  in.    Price  3d.  each. 

PMips'  Series  of  Map-Draiing  Books. 

Bach  Series  contains  24  Books,     Compete  Vst  on 

afplieafwH, 


The  present  series  of '  Map-Drawing  Books  *  ate  mnqoe 
both  in  plan  and  objecti  and  afford  the  most  valuable  aid  to  the 
attainment  of  definite  and  accurate  geographical  knowledge. 


NEW    EDITION,    REVISED    AND    ENLARGED. 


J 


Glass  Book  of  Hodem  Geograiilij: 

with  Examination  Questions  by  William  Hcchf>s, 
F.R.G.S.,  late  Professor  of  Geogra^y  in  King's  CoUege, 
London.  Revised  and  enlarrod  by  J.  TxANCOirWilUAMS, 
F.R.G.S.,  Author  of  <  The  Geography  of  the  Oceans.' 

Crown  8to,  380  pp.,  strongly  bound  in  doth,  prke  3s.  6d. 

*«•  In  the  frenni  Sditiom  the  tm/ottMtion  Ouvmghomt  hu  htf 
iharoMghly  rtvued  amd  ccmstdemUy  extended,  Eriety  recemidUcmmry  «m 
Political  clumge  is  cart/nify  m^tked.  The  rttmiU  rf  the  fttmi  CtnsM  m 
Great  Britain  and  frelanamne  incotf^rmied, 

%*  Specimen  pages  post  free  on  application. 


London  :  GEORGE  PHILIP  &  SON,  32,  Flbbt  St.,  £.C. 

Liverpool :  Caxton  Buildiogs,  and  49  &  51,  Sooth  Cutk  Street. 
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BI.ACKWOOD'S   DIARIES,    1882. 

Bltckwood'i  SUUing  Scribblio;  Duurjr.    Seven  dayi  on  each  i»ec,  intcilc&ved  with  blotting.    Siie,  13  b;  8^  in. 

BlackxKxl'f  Tbtee-dar  D'wj.     Three  daji  on  each  pige,  pnce  15.  6d.,  lize,  13  bj  8}  in.    Also  niitable  for  •  bill  boolc    B«rt  i). 

BUckirood'a  TwtMle;  Diar;.   .Two  d«7*  on  each  page,  piice  u.,  liie  13  Iv  81  in.     Alio  tuiUible  lor  ■  bill  book,     Bes'.  5*. 

B!>dc»ood'>  Oae-dajr  DtU7.     One  A%j  on  each  page,  lize  13  oj  8^  in.     Cloth  81.  fid.     Beit  121. 

Blaekwood'i  Deik  Diary.     ScTcn  daj>s  on  each  pas^i  >*->  bound  in  cloth,  siie  8}  \>j  Sl  in.     Bett  li. 

Bladcirood'i  Larger  Detk  Diarr.    Three  dayi  on  each  page,  u.,  bound  in  doth,  sjie  Si  hj  i\  in.    Also  suitable  for  a  bill  book. 

Beil  71. 6d. 
Blackwood'*  Fcap.  8vo  Diarjr,     Seven  days  on  each  page,  inteileaved  vrith  bloltiog  piper.  It.,  bound  in  doth,  lize  6J  \>j  4!  in, 
Blaekwood'i  Lamr  Fcap.  8to.    Three  ilayi  on  each  pa^re,  is.,  bound  in  cloth,  size  6}  b/  4I  in.    Best  is.  6d. 
Blaekwood'i  Focliet  Book  and  Diary  for  Gentlemen  and  Ladiei,  with  Frontispiece  Vienette.     Tuck  or  Elattic  Band,  is.  each. 
Blaekwood'i  Large  Pocket  Book  and  Diary,     Fcap.  8ro,  Roan  Tack  or  Elastic  Bond,  ».  6d. 
Houekeeper'i  Accoant  Book.    Demy  4to,  it.    Will  titit  any  vear. 
Blaekwood'i  Fenny  Pocket  Book  and  Diary.    Paper  ooven,  til    The  cheapest  Diaiy  published. 


LONDON:  BLACKWOOD  &   CO.,  LOVELL'S    COURT,   PATERNOSTER  ROW. 


A'«o  R^aJy. 

Aiiaiipd  to  init  the  Requirements  of  the  Present  Code,  and  also 

of  the  proposed  New  Code  of  18S1. 

TbeMidlandGrammaticalExerciseBook  for  Standard  IL,  id. 
The  Midland  Grammaticsl  Tests  for  Standard  II.,  id.  per  doz. 
GnmmaticaJ  Exercise  Book  for  Standard  III.,  id,  each. 
The  Midland  Grammatical  Tests  for  Standard  III.,  id.  per  dot. 
The  Midland  Grammatical  Eierdse  Book  for  Standard  IV,,  3d. 

The  Midland  Grammatical  Tests  for  Standard  IV.,  id.  per  doz. 
The  Midland  Grammatical  Eiodse  Book  for  Standards  V.  to 

Vil.   «1.  each. 
The  Midland  Grammatical  Teats  for  Standards  V.  to  VU.,  id. 

The  usual  Discount  allowed  lo  Teachers  and  Schools. 


;  MIDLAND  ED'JCATIONAL  COMPANY. 


Post  frtt,  frice  Tire  Shillings. 

SONGS  AFTER  SUNSET. 

JOSEPH  S.  FLETCHER. 

His  Grace  the  Archbishop  of  York  sayi :— '  I  have  read  more 
than  one  of  the  poems  with  great  pleasure.' 

'Poems  of  consideiaUe  merit.... will  be  read  with  pleasnre.'— 
TA4  PuNuktr's  Circular. 

'  Displays  considerable  sweetneas  and  power.  The  poems . . , , 
possess  a  distinct  merit  of  their  own,  and  cannot  fail  to  give 
pleasuie  to  all  who  read  them.' — Socitly. 

'  The  poems  give  evidence  of  another  Inie  poet  rising  up 
amongst  us.  "la  the  Garden"  is  a  very  favourable  specimen.. ,, 
altogether  a  very  charming  lyric.' — Tht  Praclieai  Jtachtr. 


London  :  WILLIAM  POOLE,  lU,  Paternoster  Row. 


EYRE    &    8P0TTISW00DE, 

HER   aiAJ-ESTY'H  PRIISTTERS. 

MATHEMATICAL    DBAWING    INSTRUMENTS. 

UIUaNSB  STOCK  OF  BOXBS  AT  AI.L  PBIOHS  AND  BBBT  VALUB. 
Pendt  Holders,  Crayons.  Pencils,  Ruling  Fens,  Parallels,  Camel-Hair  Bmahes,  Ivory  and  BoX'Wood  Rules  and  Sciles, 
Blackboard  CompMses,  Drawing  Beards,  T  Squares,  Set  Sqnarei^  Cnnrea,  Drawing  Pins,  Indian  Ink,  etc 

Tha  '  Little  Drnughtaman.'  la. 
The  ■  Univeraal'  T  Square,    as.  to  31.  Ed,  j  The  Linear  Drawing  Set,    aa. 

The 'Universal'  Protractor.    M.  The  ■  Little  Draughtaman'a  Companion.'    is. 

The  School  Combination  Boa  (No.  55).    ^a,  |  The  Curvimetor.    is,U,  ajidag. 


EYBE    &    SPOTTISWOODE'S    WATER    OOLOUBS. 

In  splendid  Series  of  Boxes,  toitable  for  Artists,  Stodenti,  and  oihers. 


Ihe     '  LandBMir '     Colour 

Box.  11  moist  coburs  in  pans, 
2  tnbes,  and  3  brushes.  Each 
is.6d. 

The  '"Watteau'  ditto,  lo 
tnbes  of  supciGne  colours  and  3 
good  binabea.    Each^L 

The  Boxes  Nos.  59, 


The    'Oem'    Colour  Box. 

Containing   10  pans  of  snpeiioc 
moist  colonn.    Eadi  5s. 

The  'Student's'  Combina- 
tion   BOX>    solid    mahogany. 


pencils,  slab,  brushes,  drawing, 
pins.  Indan  Ink,  etc.  Each 
101,  6d. 


,  83,  302,  304,  84,  S4>  a»^  55  KK  special  bvomitet. 


N.B.— niuatrated  Oataloffue  How  Beady  on  AppUoatlon. 

EYRE      &      SPOTTISWOODE, 

LONDON,  Oreat  New  Street;   EDINBUROH,  iC,  Elder  Street:    NEW    YORK,  6.  Cooper  Union. 
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OR.  HOPKINS'S  EDUCATIONAL  WORKS. 

HOPKINS'S  EXERCISES  IN  ORTUOGRA. 
PHV,  on  u   impiovK]    pUu,  and   copUining   much 
vftluablc  lalbnuBtMn  on  vutoui  njbjeca.     New  Edition,  is.  6d. 
HOPKINS'S  EXERCISES   IS  COMPOSITION.    New 
£<liliaa,it.6d.    A  KEV  I'D  THE  ABOVE,  11  6d. 

HOPKINS'S  PUPILS  MANUAL  OF  EXERCISES  IN 
MENTAL  ARITHMETIC.  coauiDiniiSiocoQiieBkiiu, with 

HOPKINS'S  TEACHE^'  MANUAL  OF  EXERCISES 
.. ,__, ^^  ^  ^j^^ 


IN  MENTAL  ARITHMETIC,  1 


Sbipliiii, 


l<Mihin& Co., London;  E.COibanH  B 


#.  %  %tmh  3fH  ^^H 

2,  SOfiTOir  BOADi  BBADFOfiD. 

(0    p.  Buendahi'i  Arlthmatknl  BzHntautUuo  Teat  Booka. 

Stududi  II.  u  VII.,  .d.  octu  "™*» 

(*>     E.  H.  PMict't  'Vcnr'  OopTboOka.    ObkwK  4ta,  15  Not,  n  at 
id.,  uid  1 V  4^. 

E.  H.  Phtgi'i  'S.  uid  a '  DnwlDC  Books,  vltb  Oapl«^ b  » 


E.  H.  Pons' 
E.  H.  Peun'i 
E.K. 
E.H. 


Nort  «  id  . 

Peun'i  '  B««iaterMI  •  NMiUewca-k  lAbala.  i>.  per 

1,000.    6d.  per  tod. 
Peuce'i'Va^' Time  Table*.    MunRooa,3d.;Cl*u,«l,; 

Peuca't  domniBiMit  BzwnlnKttoo  aoh«dnlM.   )d. 

Pcuce'B Ibpplna  Books (nled),  id.,  ^d.^id., mod Gd 
Pcam'i  No.  7  ■  V^'  BlAtik  DrKWlDa  BOOk,  sd.— mM. 

qualloa  far  qD&liw. 
Ptorce'*  No.  S.  '  Vn '  BlBnk  Dnwfns  Book,  id.— the 

bewuEbe  price 
Peuoe'i  No.  ;  Bnlvd  a«omMiT  Dikwtnff  Book.  sd. 

— MTsi  T.'i  ud  S.'i  ail  ralinf. 
}    E.  H.  Peuoe'i  'Vtry'  Uopfbook  Proleotor  and  Blotters, 

)   E.  H.Pcucc'iaoTernmentScbedule  No.  Tickets  eydciioi 

ud  UpedX  iw  br  8s. 
)    E.  H.  Fcvce'i  410  RouBtlTest  EzamlnBtloii  Pkpers,  lulcd, 

B'inlcd.    SUDdeidi  IL,lII.,eic,  looSd. 
Htridfe  Test  Papery  140  for  F.H.,  or  no  fcr 

I    E.H.Pe>r«'iiu^iwle  F.H.  fiswlns'Oorda.     6pKteu,n. 

)    E.H.P«uce'iSell.a«OmetTy(ihickiAi>er)TeatPKparai,  50, 

)    E.H.l>arca'iSull.Oaoinetr7!ttiiiueTp*|>er)Taat  Fitpera. 

50,  fd.;  loa,  il;  «a,  vl  6d. 
>    E.  H.  Pevce'i^  11.  Freeboiid  Test  PapST&    jo,  ^d.;  im, 

I   E.H.  Peuca'i  IS 'd^HoCiel  Test  Papers.   ioo,i>.dml 

I    E.H.PiKrc('i 'BnKUOrd'TeBtOArdBCAiiihneticXII.UVI., 


WolliBui'i  ArltlimeUOS.    31  pp.,  wUbont  corer,  i,eoo  euniplei, 

)    Wallman'iArltbmettca.    31  pp.,  with  Aiitlimetic,  corer  eitn.1.  lo 

Vn,,.Td.™cK.  ^ 

1    Wdlmvi'i  Arittunetloa  (31  pp.,  lad  1  carer  p*(«)i     doth,  1. 10 

)   WoUmui't  Arltluiiatical    'Dsmler  BeaftOrt.*     Crown  Sm, 


^loDdoo: 


I,  CUL  i.  sons,  Vmick.IuM  -^ 


SFENOEB'S  WOEKINa  SERIES 

OF 

EXERCISES  IN  ARITHMETIC 

Contiint  the  foUowiof  13  puJcdt:— 
Simple  Rules  (-f-*nd-). 

,.        (^Md-r). 
Compd.  Rules  (Money,  Exertuc*}. 
„         ..       <     >.       Pioblemt). 
„  „       (WhU.  ■DdHeusret.Ei.). 

.,  ,.        (        „  »        P^l- 

Bills. 
Prectice. 
Proportion. 
Frsctiona. 
Decimals. 
PcTcentagei. 

VuiOavianam  Card*  (3i  in.  fy  i\),  tack  patkd  axdunitt 

54  CarJi  e»id  SMat  ^  Amtiovi,  u. 

13.  Oovernment  QueatioDs. 

390  QoetUotu  on  63  Uigu  Caidi,  tam^itA  bom  Eiwiuu- 

lion*  for  Certifiolei  and  Qaccn'i  Sdiolswhipit.    Price  ii.  4^ 

Solutions  to  tkese  99a  Qoestioiu,  ii. 


Loodoa  ;  John  Makshall  ft  Co.,  43,  Pitenosler  Ro*. 
Fott  free  tX  pnbliilied  price,  or  [he  mhele  for  101.,  from 

'W.  Spimcbb,  Walkersste  School,  Bcmlqr. 


ADAIR'S 
EXCELSIOR  COPY-BOOKS. 


Acknowtedfed  to  be  the  most  beantifiil  style  of  WritinE 
of  any  Copy-booka  In  the  Uarket. 


1  Eiiy  Wort 


Ih  Cipillll- 


7.  Smill  Hand— SmMnoi 
k.  Gantial  nnlihini  VtU. 
9.  Comn...ci.l  '^"'■^'Xb'l"* 


Book!  A  and  B  an  in  conne  of  preparation,  and  wfU  be  readf  ibofdr. 

The  Wriling  ii  luUnral,  elegMil,  and  fiw— the  («c.ii™ile»  of  lie  »«•< 

of  a  Teacher  who  haA  made   the  leaching;  of  wiilinfi  a  vedaJ  iredj  n 

□pwaitlt  of  thiny^ic  yean,  and  a  acknoidedsod  b7U.H.L  ai  «■«■[■< 

'  The  writer  and  tngraver  put  their  whole  tnut  in  the  (n«liil,  an 
clear,  and  eaay  style  of  t^icnphy.     It  is  certainly  ar  ''"  """"  ' 

iiyle  for  Kbool  children  to  acquire,  and  il  has  iIk 

atUpted  10  pen4nd4nk  worli,  mai  not  merely  a  food  pa 
look  tC—TMScHttlBamnlCkrrnicli.  Ltmltn. 
'  This  leriei  of  copy-boolts  extends  froai  Letters  to 

"■     (isdoiiod,  I    ■ 

■— *'  J-  ■-'..jn  pvcn   MT   ■w.T.Fw.  m 

.,  .  ..  . otb  the  e)7!  and  the  haal  10 1., • 

Lip  ;  and  pupils  ^irefully  drilled  to  the  bithiiii  O0FT"<  " 
; : ■  yl,  "^ESLjil 


London  :  GEORGE  GILL  ft  SONS,  ij,  Warwick  Lane,  PanfflHtci  S" 
Maachesler;  THE  MANCHESTER  AND  DISTRICT  SCHOLASTIC 

TRADING  COMPANY,  43.  Deamsaie. 

LirerpooliTHE  NORTH-WESTERN  EDUCATIONAL   TRADING 

CO.,  Limited  44a,  Rcnibaw  Street. 

Belbil ',  HUGH  ADAIR,  Pabliihs, 
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HUGHES'S 

STANDARD    STORY-BOOKS 

ARE  THE  BEST 
SUPPLEMENTARY    READERS    FOR   THE    NEW   CLASS    SUBJECTS. 


THB  BOKOOlMABTWct  eays— 'Admirable  in  every  rospect' 

Ig:  In  every  School  ^T  The     Volumes 

where     girls     are  for  Standards  IV., 

taught,  these    de-  V.,  and  VI.   con- 

lightful      Reading  tain    a    Series    of 

Books   should  be  Domestic        Eco- 

used.     The    sub-  nomy  Stories  which 

ject    of   Domestic  EXACTLY    meet 

Economy  has  been  the     requirements 

invested    with   an  of     the       Three 

interest      hitherto  ..   Stages    prescribed 

unknown.  in  Schedule  IV. 


The  Teacher  says— 

'  We  praised  with  unusual  warmth  the  earlier  boolu,  and  are  pleased  to  find  that  the  latest  addition 
is  worthy  of  its  predecessors  We  have  in  this  book  stories  of  famous  London  buildings,  of  travel,  of 
animals,  of  heroes,  and  stories  from  English  and  Scotch  history.  We  congratulate  Mr.  Hughes  on  the 
excellence  of  the  "  Stories,"  and  we  congratulate  the  children  into  whose  hands  they  may  fall' 

The  Irish  Teacher^  journal  says — 

'The  stories  are  not  only  interesting,  but  are,  at  the  same  time,  well  worth  remembering.  The  pupil 
who  reads  of  the  Adventures  of  Alfred,  the  Death  of  Harold,  the  Adventures  of  Robin  Hood,  the  Battle 
of  Crecy,  the  Loss  of  the  White  Ship,  and  similar  stories,  is  not  likely  to  rest  satisfied  until  he  acquires  a 
more  extensive  knowledge  of  the  history  of  his  country.  But  the  stories  are  in  sufficient  variety  to  suit 
the  tastes  of  readers  having  no  love  for  History.  Geography,  Natural  History,  Biography,  and  Domestic 
Economy  have  been  laid  under  contribution,  in  order  to  furnish  materials  for  one  of  the  most  charming 
Readers  which  can  possibly  be  placed  in  the  hands  of  an  intelligent  boy  or  girl' 

*  They  have  no  rival,  I  think,  in  the  school-book  market.' 

Mr.  GEa  Atkinson,  Noble  Street  School,  Bolton. 
'  I  have  just  been  looking  through  "  Stories  for  Standard  IV.,"  and  from  cover  to  cover  I  cannot  find  a 
dull  page  in  the  book.  Its  rich  bright  scarlet  outside  is  only  an  index  of  the  richness  and  brightness  to  be 
found  within ;  and  what  with  its  stories  of  animals,  its  stories  from  history,  its  stories  of  famous  men,  its 
stories  inverse,  and,  not  least,  its  stories  from  our  workroomj  a  Fourth  Standard  Reader  is  produced  which 
ought  to  satisfy  both  teacher  and  scholar  alike.' 

Mr.  Carter,  The  Asylum  for  Fatherless  Children,  Reedham. 
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IX.— DORMITORIES. 

IT  is  now  necessary  to  make  a  few  suggestions  upon 
the  subject  of  Dormitories.  It  is  one  which  is 
closely  related  to  that  of  warming  and  ventilation,  and 
cannot  be  left  out  of  our  work  without  making  a  gap 
in  it  Health  at  School  is  intimately  associated  with 
bed-room  accommodation  in  those  schools  which 
lodge  the  pupils,  and  which  are  usually  called  board- 
ing-schools. This  chapter  will,  of  course,  be  applic- 
able only  to  this  class,  and  scarcely  form  part  of  the 
instruction  to  elementary  schools.  To  the  former 
class,  a  consideration  of  the  sleeping  accommodation, 
which  is  or  ought  to  be  provided,  is  the  most  impor- 
tant part  of  school  hygiene. 

There    are    diiferent    plans    of   arrangements    in 
different  classes  of  schools.     In  one  kind  the  study 
and  the  dormitory  are  combined;   this  is    a    bad 
arrangement,  and  should  not  be  tolerated.     There  is 
something  more  to  be  considered  in  this  part  of  our 
work  than  pure  air  and  simple  sleeping  accommoda- 
tion.    The  morals  of  a  school  are  closely  connected 
with  the  character  of  the  bedroom  arrangements,  and 
nothing  tends  so  much  to  debase  a  bad  bo/s  mind  as 
the  knowledge  of  the  fact  that  he  cannot  be  quietly 
supervised  when  at  his  work  :  that  the  master  cannot 
see  him   without    the  boy  himself  knowing   of  the 
supervision.     The  knowledge  is  not  injurious  to  the 
good  boy,  but  the  bad  boy  is  sure  to  take  advantage 
of  it,  and  it  will  encourage  the  formation  of  habits 
which  are  never  thrown  off  again  if  onoe  indulged  in. 
Study  in  the-  day-time  should  not  be  permitted  in  the 
bed*room.     It  has  a  tendency  to  make  the  air  impure 
in   spite  of  ventilation,   and  it  allows    of  customs 
which  will  be  indulged  in,  in  the  night  as  well  as  in 
the  day-time.     It  leads  the  student  to  work  at  night, 
to  keep  awake  when  he  ought  to  be  asleep,  and  thus 
to  alter  the  law  of  nature.     The  bedroom  is  for  rest 
and  sleeping,  not  for  recreation  or  study.    This  is  a 
rule  which  must  not  be  departed  from  for  if  children 
get  into  the  habit  of  reading  in  bed,  or  when  they 
ought  to  be  in  bed,  it  is  certain  to  interfere  with  their 
proper  rest,  and  deprive  them  of  some  of  that  repair 
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which  the  nervous  system  requires,  and  which  is  best 
obtained  when  the  sun  is  below  the  horizon. 

The  next  objectionable  plan,  at  any  rate  for  little 
children,  is  that  in  which  the  dormitory  is  divided 
into  a  number  of  compartments,  which  are  sometimes 
called  kennels,  more  usually  cubicles.  These  have 
also  the  disadvantage  of  not  being  capable  of  easy 
supervision.  It  is  the  best  kind  of  arrangement  for  ' 
young  men  and  young  women  if  the  partitions  are 
simple,  not  complete,  and  if  they  are  used  for  the 
purpose  of  privacy,  but  not  sufficient  to  impede  ven- 
tilation ;  but  boys  and  girls  under  fourteen  do  not 
want  privacy,  and  cubicles  are  not  advisable  until 
puberty  is  approaching.  The  partitions  should  only 
be  about  five  feet  high,  or  not  more  than  half  the 
entire  height  of  the  room,  and  should  not  touch  the 
floor  of  the  room  except  at  points  for  support ;  there 
should  be  a  few  inches  of  space  between  the  partitions 
and  the  floor.  They  should  be  capable  of  removal 
for  cleansing  purposes,  and  in  the  holidays  should  be 
taken  down  and  washed  if  they  are  wooden,  whilst  if 
they  are  canvas  or  linen,  they  should  be  properly  dis- 
infected by  washing  or  heating  and  exposure  to  the 
open  air  for  a  few  days  before  being  put  back  again. 

The  number  of  kennels  in  any  given  room  should 
never  exceed  from  ten  to  twenty — ^twelve  is  a  good 
number.     They  should  occupy  each    side    with  a 
passage  between  the  two  rows  of  beds,  and  if  possible 
there  should  be  a  window  between  each  two  beds.  Care 
should  be  specially  observed  that  the  windows  should 
open  top  and  bottom.    There  should  be  at  least  half 
as  many  windows  as  there  are  beds  in  the  room,  and 
the  windows  should  each  be  within  a  few  inches  of 
the  ceiling.     There  should  never  be  more  than  two 
Fows  of  beds  in  any  one  dormitory.     These  arrange- 
ments apply  whether  there  are  cubicles  or  not    Large 
dormitories  are  not  satisfactor}'.     I  know  of  some 
containing  forty  beds.     There  are  serious  objections 
to  large  rooms.     If  a  case  of  infectious  disease  shews 
itself,  it  is  usually  in  the  morning  when  it  is  discovered, 
and  all  the  children  who  have  slept  in  the  same 
dormitory  are,  or  ought  to  be,  necessarily  put  into 
quarantine,  and  the  larger  the  dormitory  the  more 
difficult  this  is  to  accomplish.     I  prefer  at  the  most 
from  twelve  to  twenty  beds.     From  a  sanitary  point 
of  view,  the  open  dormitory  is  better  than  the  cubicle  ; 
for  young  children  it  is  also  morally  better,  so  that 
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the  teacher  may  be  able  to  see  the  whole  of  the  chil- 
dren at  one  glance,  but  as  they  grow  up  into  young 
men  and  young  women,  they  should  be  aUowed 
privacy  by  means  of  cubicles.  Evil  habits  are  learnt 
most  certainly  in  very  early  life,  and  vicious  practices 
will  not  be  so  likely  to  be  indulged  in  after  fourteen 
if  they  have  not  been  learnt  before.  No  doubt  the 
majority  of  children  are  opposed  to  vice,  and  it  will 
not  be  openly  indulged  in  in  a  dormitory.  There 
ought  to  be  a  standing  rule  also,  which  the  tutor  sbotild 
take  care  to  have  completely  observed,  viz.,  that  no 
boy  or  girl  should  be  allowed  to  go  into  another's 
cubicle  on  any  kind  of  pretence ;  vicious  habits  will 
then  be  reduced  to  a  minimum,  and  be  restricted  to 
a  very  small  class,  even  in  the  largest  schools.  These 
habits  very  often  have  their  origin  in  nerve  irritation, 
and  are  a  consequence  of  disease  in  the  first  instance, 
and  if  a  boy  is  not  allowed  to  impart  his  ten- 
dencies to  others  who  are  not  diseased,  the  mischief 
is  stopped  in  the  bud,  whilst  if  it  is  not  checked 
in  this  manner,  much  harm  may  result  from 
its  propagation,  and  the  morals  of  a  given  school 
be  utterly  ruined  by  one  or  two  vicious  or  irritable 
bo)rs.  This  cannot  arise  in  a  well-ordered  school  in 
which  the  dormitories  are  properly  supervised,  and  the 
children  not  allowed  to  visit  each  other  whilst  in  bed, 
or  to  frequent  each  other's  cubicles.  I  urge  this  as  a 
most  important  part  of  school  management  If  fairly 
carried  out  it  may  be  the  means  of  saving  many  a 
child  from  becoming  an  inmate  of  a  lunatic  asylum 
later  in  life. 

The  largest  part  of  the  pupils'  time  is  spent 
in  the  bedroom ;  it  is  ver}'  necessary  that  the  air 
should  be  kept  pure,  and  that  the  room  should  not  be 
overcrowded.  School  bedrooms  should  be  at  least 
twelve  feet  in  height,  and  twenty  feet  wide,  and  six 
feet  should  be  allowed  for  each  bed.  This  would 
give  about  700  cubic  feet  for  each  occupant  of  the 
dormitory,  and  this  is  only  sufficient  if  the  ventilation 
is  good.  The  space  allowed  is  often  less  than  half 
this  amount  In  barracks  the  Government  requires 
600  cubic  feet  for  each  man.  In  lodging-houses 
it  is  sometimes  fixed  at  350.  Children  require 
nearly  as  much  as  grown-up  people,  but  the  charac- 
ter of  ventilation  provided  is  of  more  consequence 
than  the  cubical  contents  of  the  room.  It  is  quite 
possible  with  good  ventilation  to  do  with  300  cubic 
feet  per  pupil  for  young  children;  without  venti- 
lation 700  feet  will  not  be  enough.  If  the  height 
of  a  room  is  less  than  twelve  feet,  it  is  better  to 
increase  the  distance  between  the  beds  on  each  side  of 
the  room  rather  than  to  make  a  wider  room.  It  is  to  be 
borne  in  mind  that  a  dormitory  which  is  used  as  a  sick 
ward,  must  not  be  occupied  when  so  used  by  more 
than  one-half  the  usual  number  of  occupants,  and  it 
may  be  taken  as  an  established  fact  that,  in  sickness, 
twice  as  much  air  is  required  as  when  the  occupants 
are  heahhy.  Each  boy  should  have  a  separate 
chamber  utensiL  It  is  not  satisfactory  for  children 
to  be  encouraged  to  use  such  things  in  common, 
and  it  is  a  bad  arrangement  when  there  is  but  one 
utensil  for  several  children,  and  one  common  in'ash- 
ing-place  provided  Where  possible  -  each  should, 
have  a  separate  basin  for  washing  purposes,  and  all 
the  necessary  appurtenances  which^  belong  to  it  in 
close  proximity  to  it  It  is  not  necessary  for  these 
to  be  by  the  side  of  the  bed ;  indeed,  for  certain  reasons 
it  is  better  that  they  should  not  be  so  situated,  but. 


each  child  should  have  access  to  cold  water,  and  there 
should  always  be  a  plentiful  supply  at  hand,  which  should 
be  obtained  from  a  pure  source  without  difficulty. 
The  chest  which  contains  the  child's  clothing  should 
be  placed  beside  the  bed,  and  upon  it  should  be 
placed  some  cold  water.     If  the  dormitor)'  is  wide 
enough  the  wash-basins  may  occupy  the  centre  of  the 
room  in  a  row.     All  being  connected  with  one  dis- 
charge pipe  which  should  lose  its  contents  in  an  open 
receiver  situated  on  the  outside  of  the  house,  and 
from    thence    be    conducted    to    the  sewer.    The 
receiver    should  have  a  proper  trap,  and  the  pipe 
connecting  it  with  the  sewer  would  be  safer  if  it  dis- 
charged on  to  a  grating,  and  did  not  communicate 
directly  with  the  sewer;  so  that  there  should  be  a  double 
impediment  to  the  transit  of  sewer-air  into  the  bedroom. 
The  best  kind  of  basins  are  those  made  of  earthen- 
ware, which  can  be  lifted  up  and  empty  themselves  by 
swinging  on  an  axis  when  they  have  been  used,  such 
as  Jennings  and  other  manufacturers  make ;  they  have 
introduced  some  excellent  kind  of  basins,  which  are 
all  managed  on  a  good  sanitary  basis.  The  water  supply 
for  washing  purposes  should  be  plentiful  and  easy  to 
be  obtained.     Each  pupil  should  have  his  own  basin 
and  be  responsible  for  its  being  emptied  and  washed 
down  after  use.     Care  should  be  specially  obsenr^ed  that 
the  towels,  sponges,  combs,  and  brushes  belonging  to 
each  child  should  be  capable  of  easy  identification, 
and  should  be  kept  for  separate  use.     Each  chanjber 
should  have  a  monitor,  who  should  be  in  charge  of  the 
washing-places,  and  who  should   see  to  the  proper 
arrangement  and  cleanliness  of  towels,  brushes,  and 
combs.      There  should  be  a  place  in  each  room, 
especially  for  girls,  for  the  reception  of  hair  which 
may  have  been  combed  out  of  the  head.    This  should 
not  be  put  into  the  washing-basin,  and  must  be  kept 
out  of  the  drain  pipes,  as  it  is  a  frequent  source  of 
stoppage  when  it  is  sent  into  the  sewer.    The  use  of 
grease  for  the  hair  should    be   strictly   prohibited 
Hair-oil  and  pomades  have  certain  uses  among  dirty 
people,  but  they  are  out  of  place  for  children  idio  are 
clean  in  their  persons.     In  olden  times,  no  doubt, 
grease  on  the  hair  prevented  the  growth  of  cCTtain 
fungi  which   produced  disease  in  the  hair  follicles 
These  fungi  cannot  grow  in  greasy  matter,  but  it  is  for 
better  to  trust  to  washing  and  brushing,  than  to  grease, 
for  this  purpose     If,  however,  brushes  are  not  kept  in 
order  and  are  not  restricted  in  their  use  to  one  person, 
it  will  be  difficult  to  prevent  infection  when  disease  of 
hair  does  unfortunately  find  its  way  into  a  donnitoiy. 
Unkempt  hair  should  be  a  breach  of  discipline,  as  much 
as  a  flaw  in  a  given  lesson.     It  is  really  important  to 
observe  these  rules,  for  not  only  may  ringworm  and* 
scald  head  be  propagated  by  contact,  but  ophthalmia 
of  an  infectious  character  often  invades  schools,  even 
among    the    higher    classes,  •'  ometimes    producing 
terrible  mischief.     In  all  sucn  cases  there  has  been 
default  on   points  of  cleanliness.       It   is  important, 
therefore,  that  towels,  brushes,  and  combs  should  be 
kept  clean  and  be  restricted  to  the  use  of  one  child 
only.     Each  child  should  have  his  own,  and  not  be 
allowed  to  appropriate  that  of  another  boy.    Imme- 
diately   the  children  have    left    the    bedroom  the 
bedclothes  should  be  thrown  open,  as  well  as  the 
windows ;  and  air  freely  admitted  to  the  bed  as  weU 
as  to  the  bedroom.     It  is  a  serious  mistake  to  ha« 
the  beds  made  up  as  soon  as  the  children  have  left  the 
chamber.     It  is  still  more  serious  for  the  children  to 
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be  required  to  make  their  beds  before  leaving  the 
room.  If  they  have  to  make  their  own  beds  it  should 
be  done  after  morning  study,  and  after  the  rooms  and 
the  bedding  have  been  thoroughly  ventilated.  There 
should  at  all  other  times  be  a  tidiness  in  the  bedroom. 
The  clothes  which  are  taken  off  on  going  to  bed 
should  be  placed  in  some  kind  of  order,  not  thrown 
upon  or  under  the  bed,  but  folded  up  and  placed 
ready  for  use  in  the  morning.  It  is  a  mistake,  how- 
ever, to  fold  up  the  night  dress  immediately  it  has 
been  taken  off,  neither  should  children  be  accustomed 
to  sleep  in  their  flannel  underclothing.  Those  gar- 
ments require  to  be  ventilated  as  well  as  the  night 
dress ;  it  helps  to  deprive  a  child  of  the  peat  benefit 
which  arises  from  the  use  of  flannel  if  it  is  slept  in  at 
night ;  there  ought  to  be  sufficient  clothes  on  the  bed 
for  a  child  not  to  require  it  as  a  covering. 

It  is  very  important  that  there  should  be  a  free 
admission  of  fresh  air  during  the  night,  and  a  con- 
tinual escape  of  some  of  the  used-up  air.  Ventilation 
must  be  as  efficient  in  the  bed-chamber  as  in  the 
class-room,  and  it  msw  be  provided  in  those  places 
which  have  a  gas  supply  in  a  manner  similar  to  that 
recommended  for  warming  and  ventilating  a  school- 
room. However  well  ventilated  a  bedroom  may  be, 
it  should  not  prevent  the  opening  of  the  windows 
immediately  the  children  have  dressed  themselves, 
whatever  may  be  the  character  of  the  outside  au*.  If 
there  is  no  gas  supply,  ventilation  is  efficiently  pro- 
moted by  a  lajrge  fire-place  in  which  the  chimney  has 
been  left  open,  with  Llouvre  ventilators  of  large  size 
above  the  door  of  the  room.  In  summer-time  the 
^nndows  should  be  left  open  at  night  so  as  to  admit 
fresh  air  from  without  This  requires  an  intelligent 
supervision,  and  must  not  be  carried  out  by  a  hard  and 
fast  line  It  is  very  unwise  to  allow  children  to  sleep 
in  air  which  is  too  cold ;  it  is  nearly  as  bad  as  allowing 
them  to  breathe  the  same  air  over  and  over  again,  or 
making  them  act  as  warming-pans  for  each  other.  It 
is  very  important  that  the  bedroom  should  be  kept 
clean,  that  the  floor  under  the  beds  should  be  dusted, 
a  damp  cloth  should  be  used  for  the  purpose,  and  if 
It  be  kept  damp  by  water  containing  a  small  amount 
of  carbolic  acid  so  much  the  better.  The  use  of  the 
carbolic  water  is  not  so  much  in  destroying  any 
possible  infection,  but  in  freshening  up  the  air  of  the 
room  and  producing  a  rapid  tendency  to  oxidation  of 
any  albumenoid  matter  which  may  happen  to  be 
present. 

Besides  the  troubles  caused  to  superintendents  of 
large  schools^  by  the  vicious  habits  to  which  allusion 
has  been  made,  there  are  others  arising  from  a  class  of 
children  who  are  very  often  harshly  treated  both 
at  home  and  at  school.  I  mean  those  children  who 
are  subject  to  a  condition  of  things  which  leads  them 
to  wet  their  beds.  This  is  a  disease,  and  not  a  fault ; 
no  amount  of  punishment  can  possibly  do  more  than 
make  it  worse.  It  arises  from  spinal  irritation  of  a 
particular  character,  and  must  be  met  by  special 
treatment  under  medical  supervision. 

In  large  schools  it  is  best  to  have  a  dormitory  for 
the  special  use  of  such  boys  with  befdding  arranged  for 
the  purpose,  properly  protected,  better  warmed  than 
an  ordinary  dormitory,  and  ventilated  a  great  deal 
more  than  is  usual  in  the  ordinary  sleeping-room.  The 
children  should  be  made  to  get  up  about  an  hour  after 
retiring  to  rest,  and  to  use  the  chamber  utensil.  If 
they  have  any  difficulty  on  this  point,  it  may  be  over- 


come by  putting  the  hands  into  cold  water.  They 
should  be  made  to  lie  on  their  sides  and  not  on  the 
back,  and  when  found  lying  on  their  backs  they  should 
be  turned  over  on  to  their  side  again.  Then  shortly 
before  12  o'clock  they  should  be  roused  and  the 
utensil  again  used.  It  will  be  found  that  the  largei 
portion  of  the  incontinence  of  urine  takes  place  before 
12  o'clock  at  night  It  will  also  be  found  that  they 
are  heavy  sleepers,  and  that  there  is  great  difficulty  ir 
rousing  them,  and  that  they  are  asleep  again  the 
moment  they  lie  down  in  bed.  Indeed,  after  a  time 
they  do  not  recollect  that  they  have  been  roused  at  all 
It  is  a  cruel  thing  to  punish  a  child  for  this  misfortune. 
A  room  occupied  by  children  so  troubled  requires  to 
be  frequently  visited  and  each  sleeper  examined.  It 
may  be  cured  by  proper  arrangements. 

I  should  scarcely  leave  the  subject  of  sleeping  accom- 
modation without  a  word  upon  the  requirements  of 
nature  for  sleep.  Young  children  from  four  to  seven 
require  to  spend  at  least  half  their  time  in  bed.  A  child 
of  seven  should  have  twelve  hours.  The  length  of  time 
to  be  spent  in  bed  after  that  age  may  be  gradually 
diminished,  so  that  at  fourteen  nine  hours  is  sufficient, 
at  sixteen  eight  hours.  It  is  important  for  health  that 
this  amount  of  sleep  should  be  secured  to  children. 
The  younger  pupils  should  retire  to  rest  first  It  is  a 
mistake  to  make  children  get  up  before  daylight  for 
the  purposes  of  study.  If  the  nervous  system  is  pro 
perly  refreshed,  more  work  will  be  done  in  a  given 
time  than  when  the  work  is  begun  before  daybreak 
and  by  the  aid  of  artificial  light  The  standard  which 
is  reached  in  schools  where  the  children  work  by  artifi- 
cial light  in  the  morning,  will  not  be  found  so  high  as 
in  those  in  which  this  kind  of  morning  light  is  more 
seldom  required.  It  is  a  custom  in  some  schools  to 
keep  the  gas  alight  all  night  for  the  purpose  of  super- 
vision ;  it  as  a  bad  plan.  Darkness  promotes  sleep, 
and  a  well  managed  school  in  which  muscular  exer- 
cise is  properly  regulated,  should  have  no  difficulty  on 
the  score  of  wakefulness  among  healthy  childrea 
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No.  X.— THE  SEAL  TRIBE. 

LIKE  the  whales,  which  formed  the  subject  of 
the  preceding  paper  of  this  series,  the  Seals 
are  inhabitants  of  the  water,  although  they  are  not 
entirely  aquatic  in  their  habits,  as  we  shall  presently 

see. 

Supposing  that  we  possessed  no  previous  informa- 
tion upon  the  subject,  a  single  glance  at  their  outward 
structure  would  be  sufficient  to  indicate  to  us  the  mode 
of  life  for  which  these  animals  were  intended ;  for  the 
long,  slender  body,  and  the  broad-webbed  limbs, 
formed  almost  like  the  fins  of  a  fish,  would  at  once 
inform  us  that  the  water  was  their  appointed  habita- 
tion. 

For  an  aquatic  life  the  seals  are  singularly  adapted 
The  form  of  the  body  allows  them  to  pass  through 
the  water  with  great  facility,  and  the  swimming  powers 
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are  so  highly  developed,  that  the  animals  are  enabled 
to  pursue  and  capture  the  fish  in  their  own  element. 

If  the  motions  of  a  captive  seal  are  watched,  as  the 
animal  disports  itself  in  its  tank,  it  will  appear  to  pass 
through  the  water  without  active  exertion,  the  lithe, 
supple  body  going  through  its  manifold  evolutions 
without  any  visible  means  of  propulsion.  By  looking 
a  little  more  closely  into  the  matter,  however,  we  may 
find  out  the  secret 

The  fore-limbs  have  but  little  to  do  with  the  matter, 
being  used  as  an  aid  to  progression  more  upon  dry 
land  than  in  the  water.  Indeed,  when  the  sesd  swims, 
it  presses  the  fore-feet,  or  flippers,  as  they  are  called, 
against  the  body.  The  hinder  feet,  however,  which 
are  not  rudimentary  as  in  the  whales,  but  are  flat  and 
broad,  serve  both  to  propel  the  body  through  the 
water,  and  also  as  a  rudder  to  direct  its  course.  And 
this  is  managed  in  a  manner  very  different  to  what  we 
might  expect  The  feet  do  not  beat  the  water,  like 
those  of  the  duck  or  swan  or  frog,  and  thus  answer 
the  purpose  of  oars,  but  are  placed  side  by  side,  thus 
forming  a  single  paddle,  set  edgewise,  like  the  tail  of 
a  fish.  These  united  feet  being  then  swept  from  side 
to  side,  the  animal  is  driven  along  by  the  action  against 
the  water,  a  slight  alteration  only  of  their  position 
being  required  in  order  to  direct  the  course. 

By  the  aid  of  this  simple  means  of  progression,  the 
seal  is  enabled  to  traverse  the  water  with  wonderful 
speed,  and  at  the  same  time  with  an  easy  and  undu- 
lating grace  which  is  equalled  by  no  other  creature. 
This  peculiar  motion  is  owing  in  a  great  measure  to 
the  flexibility  of  the  spine,  which  allows  the  body  to 
be  bent  with  facility  in  almost  any  direction. 

Once  upon  dry  land,  however,  the  graceful  move- 
ments degenerate  into  an  ungainly  shufiie,  and  the 
animal  reminds  the  observer  of  some  huge  and  over- 
grown caterpillar  crawling  awkwardly  along.  The 
fore-limbs  now  come  into  play,  and  the  animad  scuttles 
along,  clumsily  enough,  it  is  true,  but  yet  with  con- 
sidemble  speed. 

The  nostrils  and  ears  are  provided  with  the  means 
of  preventing  the  ingress  of  water  when  the  animal 
dives  below  the  surface,  the  former  closing  by  their  own 
elasticity,  while  the  latter  are  furnished  with  a  structure 
analogous  to  that  found  in  the  whales.  There  is 
a  curious  point  concerning  the  locality  of  the  external 
ears.  The  orifice  is  not  placed  as  we  might  think, 
directly  over  the  organ  itself,  but  below,  and  rather 
behind  the  eyes — a  passage  running  beneath  the  skin 
to  the  ear  itself. 

The  whiskers  of  the  seal  bear  a  very  strong  resem- 
blance to  those  of  the  various  animals  of  the  cat 
tribe,  their  bases  being  connected  with  sensitive  nerves 
which  warn  the  animal  of  the  slightest  touch.  It  is 
thought  that  these  may  be  of  service  in  the  pursuit  of 
prey. 

In  order  to  protect  the  animal  from  the  evil  results 
of  continued  immersion,  the  body  is  clothed  in  a 
manner  which  effectually  retains  the  vital  heat.  This 
is  done  in  a  threefold  manner. 

Beneath  the  skin  is  found  a  thick  layer  of  fat, 
answering  the  same  purpose  as  the  blubber  in  the 
whales,  and  which  of  itself  would,  in  water  of  ordinary 
temperature,  be  sufficient  to  retain  the  animal  warmth. 
Inhabiting,  however,  as  does  the  seal,  the  icy  waters 
surrounding  the  polar  regions,  something  more  is 
necessary.  This  we  find  in  a  double  coating  of  fur, 
the  inner  layer — the  sealskin  of  commerce — being  of  a 


very  fine  and  silky  nature,  and  the  outer  of  a  more 
coarse  and  bristly  nature,  serving  as  a  kind  of  thatch 
to  the  whole.  When  the  animd  is  in  the  water  this 
fur  is  pressed  closely  against  the  skin,  and,  being  con- 
stantly lubricated  vrith  an  oily  fluid  secreted  by  the 
skin,  is  rendered  perfectly  water-tight,  just  as  is  the 
proverbial  'duck's  back.'  This  coating  of  fat  also 
serves  another  and  very  remarkable  purpose. 

During  the  breeding  season  the  adult  males  come 
ashore,  and  each  takes  possession  of  a  piece  of  ground, 
and  occupies  it  together  with  a  number  of  females. 
Each  male  wants  to  enlarge  his  territory  so  as  to 
accommodate  more  wives,  but  those  who  occupy  the 
adjoining  spots  will  fight  to  the  death  rather  than 
allow  him  to  encroach  on  their  property. 

No  male  seal,  therefore,  can  leave  his  ground  for  a 
moment,  as,  if  he  did  so,  the  surrounding  proprietors 
would  at  once  take  possession  of  it,  and  carry  off  his 
wives.  Therefore,  he  cannot  venture  into  the  sea  for 
food ;  and,  if  he  had  not  some  other  mode  of  sustain- 
ing life,  would  soon  die  of  hunger.  But,  just  as  the 
camel  can  sustain  life  by  absorbing  the  fat  contained 
in  its  hump,  so  the  seal  can  feed — if  we  may  use  the 
term — on  the  thick  coating  of  fat  which  envelops  the 
body. 

An  adult  male  seal  is  really  a  formidable  antagonist 
When  in  best  condition,  he  will  weigh  some  twenty- 
five  stone,  and  by  the  mere  rush  of  its  onset,  and 
weight  of  its  body,  will  overset  any  human  foe  who 
does  not  know  how  to  oppose  it 

Strong  though  the  seal  may  be,  it  has  one  part  of 
its  body  which  is  as  vulnerable  as  the  heel  of  Achilles. 
It  has  been  already  mentioned  that  a  great  number  of 
nerves  converge  upon  the  upper  lips  and  nostrils.  A 
blow  upon  the  nose  will  instantly  stun,  even  if  it 
should  not  kill,  the  most  powerful  ^eal  that  ever  lived. 
But  it  must  be  well  aimed,  as  the  fatal  area  is  very 
small ;  and  if  it  be  missed,  the  antagonist  will  find 
himself  sprawling  on  the  ground,  and  in  veiy  evil 
condition  from  the  mere  weight  of  the  seal  as  it 
flounders  over  him. 

My  readers  may  remember  the  celebrated  fight 
between  Hector  Mclntyre  and  the  *  Phoca,'  in  Sir 
W.  Scott's  *  Antiquary,'  and  the  discomfiture  of  the 
too  impetuous  Highlander. 

The  food  of  the  seal  consists  chiefly  of  fish,  which 
its  wonderful  powers  of  swimming  enable  it  to  capture 
with  little  difficulty.  Various  molluscs  and  Crustacea, 
however,  also  form  part  of  its  diet 

In  order  to  assist  the  animal  in  seizing  its  prey,  and 
also  in  retaining  it  when  once  secured,  the  teeth  are 
formed  in  a  very  singular  manner.  The  sharp 
canines  are  long  and  powerful,  and  the  molars  an: 
covered  with  sharp  projections  of  various  sizes,  so  that 
even  the  most  slippery  fish,  when  once  fairly  seized, 
has  very  little  chance  of  escape.  The  tongue,  for 
some  unexplained  reason,  is  slightly  cleft  at  the  tip. 

The  young  of  the  seal  are  very  few  in  number, 
seldom  being  more  than  two,  and  generally  only  one 
at  a  birth.  When  newly  bom  they  are  almost  white, 
the  colour  gradually  deepening  as  they  advance  in 
age. 

For  the  first  few  weeks  of  their  lives  the  yotmg  seals 
are  brought  up  upon  dry  land,  the  mother  carefully 
tending  them  until  they  are  sufficiently  strong  to  take 
to  an  aquatic  life. 

All  the  seals  are  inhabitants  of  the  colder  seas,  and 
are  especially  numerous  on  the  borders  of  the  P6lar 
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Circle.  The  severity  of  the  climate  matters  but  little 
to  them,  for  they  are  rendered  secure  from  cold  by 
their  three-fold  protection,  and  can  always  obtain  prey 
beneath  the  ice,  no  matter  what  may  be  the  season  of 
the  year. 

In  order  to  prevent  the  surface  of  the  water  from 
being  completely  frozen  over,  and  thus  separating  them 
from  the  outside  air,  a  number  of  seals  are  accustomed 
to  tongregate  together  into  a  single  spot,  thus  keeping 
open  a  passage  by  the  warmth  of  their  bodies. 

These  passages  are  often  utilized  by  the  mother 
for  the  reception  of  her  young,  in  the  following 
manner : — 

Ascending  to  the  surface  of  the  ice,  the  seal  scrapes 
away  the  snow  above  the  entrance  to  the  passage,  until 
she  has  excavated  a  small  dome-like  chamber,  much 
wider  than  the  passage  itself.  It  will  be  seen  that  a 
ledge  or  shelf  of  ice  must  necessarily  be  left  surround- 
ing the  aperture.  Upon  this  shelf  the  baby  seal  is 
placed,  arid  is  there  nurtured  in  safety  by  its  parent 
until  it  is  able  to  shift  for  itself. 

Upon  our  northern  shores,  the  Common  Seal 
{P/ioca  intulina)  may  mostly  be  seen,  and  on  many 
parts  of  the  Scottish  coast  is  found  in  considerable 
abundance. 

Seal-shooting  is  on  these  shores  a  sport  which  is 
quite  as  exciting  as  deer-stalking,  and  needs  as  much 
of  the  huntsman's  craft.  The  seal  is  not  only  one  of 
the  most  wary  of  animals,  but  it  never  shows  more 
than  its  head  above  the  surface  of  the  water,  and 
therefore  affords  a  much  smaller  mark  than  a  stag. 
Moreover,  even  when  the  sportsman  has  succeeded  in 
hitting  a  seal,  it  often  sinks  as  soon  as  hit,  and  he 
loses  it. 

Such  a  misfortune  as  a  seal  lost  from  sinking  never 
occurs  to  the  old  hunter,  and  is  a  sure  proof  of  inex- 
perience. When  a  seal  comes  to  the  surface  after  a 
long  dive  it  remains  quiet  for  a  time.  A  young  hunter 
cannot  resist  so  good  a  mark,  sends  a  bullet  through 
the  animal's  brain,  and  when  he  reaches  the  spot  finds 
that  it  has  sunk  beyond  his  reach. 

The  reason  is  simple  enough. 

Like  the  whale  tribes,  the  seals  are  enabled  to 
remain  for  a  considerable  time  under  water  in  conse- 
quence of  the  power  of  aerating  more  blood  than  is 
required  at  the  time. 

Before  diving  the  seal  takes  a  number  of  long 
breaths,  in  order  to  aerate  the  blood  fully,  and  just  as 
it  dives  fills  the  lungs  with  a  powerful  inspiration. 
As  it  traverses  its  course  below  the  water  it  allows  the 
air  to  escape  gradually,  and  its  course  can  be  easily 
traced  by  watching  for  the  bubbles  as  they  ascend  to 
the  surface. 

Consequently,  when  the  seal  rises  its  lungs  are 
empty,  and  if  it  be  shot  before  it  has  had  time  to  fill 
them  it  is  sure  to  sink. 

But  if  the  hunter  will  have  patience  to  wait  until  the 
animal  has  taken  in  its  supply  of  air,  and  then  shoot  it, 
he  will  find  that  the  air  in  the  lungs  will  act  like  a 
float,  and  keep  the  body  at  the  surface. 

There  are  many  different  species  of  seals,  several 
of  which  are  named  after  animals  which  they  are  sup- 
posed to  resemble.  One  6f  these  is  the  Leopard  Seal 
\Leptonyx  Weddeliit\  or  Sea  Leopard,  as  it  is  indiffe- 
rently termed,  which  derives  its  popular  title  from  the 
whitish  spots  which  are  irregularly  sprinkled  over  the 
body.  This  is  not  one  of  the  larger  seals,  seldom 
exceeding  ten  feet  in  length,  and  not  often  attaining 


even  to  those  dimensions.      It  is  an  inhabitant  of 
various  parts  of  the  southern  hemisphere. 

A  MORE  interesting  and  well-known  species  is  the 
Crested  Seal  {Stemmatopus  cristatus\  which  is  found 
upon  the  northern  shores  of  America. 

Upon  looking  at  a  specimen  of  this  animal,  the 
attention  is  at  once  struck  by  the  remarkable  crest,  from 
which  it  takes  its  name.  This  strange  structure  springs 
from  the  muzzle,  and  rises  to  a  height  of  several 
inches,  supporting  a  kind  of  cowl  which  entirely  covers 
the  head.  This  curious  organ,  which  is  found  in  the 
adult  male  animal  alone,  is  found  to  be  a  development 
of  the  *  septum,'  or  dividing  gristle  of  the  nose.  As 
regards  its  object  we  are  entirely  at  fault,  the  theory 
that  it  is  intended  to  aid  in  the  sense  of  smell  at  once 
falling  to  the  ground  when  we  consider  that  it  is 
possessed  by  the  adult  males  alone,  beirig  found  only 
in  a  rudimentary  form  in  the  female  and  the  young  of 
both  sexes. 

Although  the  object  of  this  strange*  development 
has  not  as  yet  been  discovered,  it  is  certainly  of 
service  to  the  animal  as  a  means  of  protection 
when  attacked  by  man.  All  the  seals  being  parti- 
cularly sensitive  in  the  region  of  the  nostrils,  it  is  the 
usual  practice  of  the  hunters  to  stun  them  by  a  heavy 
blow  upon  the  head,  returning  to  complete  the  operjr- 
tion  when  the  chase  is  over.  The  head  of  the  crested 
seal  is,  however,  guarded  in  a  great  measure  by  the 
curious  helmet,  and  a  blow  sufficient  to  kill  any  ordi- 
nary seal  serves  only  to  stun  the  animal  for  a  very 
short  time. 

When  once  roused,  the  crested  seal  is  an  active  and 
formidable  enemy,  using  both  teeth  and  claws  with 
considerable  activity  and  address.  Its  strength,  too, 
is  very  great,  and  as  the  animal  averages  some  eleven 
or  twelve  feet  in  length,  it  will  be  seen  that  it  is  by  no 
means  a  despicable  foe. 

The  colour  of  the  fur  is  a  dark  bluish  black,  paling 
almost  to  white  beneath  the  body,  and  sprinkled  with 
a  number  of  greyish  patches,  each  of  which  encloses  a 
black  spot  The  head,  tail,  and  feet  are  black.  The 
fur  is  of  considerable  value  in  commerce,  the  skins 
being  imported  in  great  numbers. 

Next  comes  the  Harp  Seal,  or  Atak  {Phoca  Gran- 
landica\  2l  closely  allied  species. 

This  animal  derives  its  somewhat  peculiar  name 
from  the  markings  of  the  body,  which  are  disposed  in 
a  very  singular  manner.  The  ground  colour  of  the 
fur  is  a  whitish  grey,  upon  which  are  drawn  two  broad 
bars  of  a  jetty  black  running  from  the  shoulders,  where 
they  almost  join  one  another,  to  the  root  of  the  tail. 
The  form  of  these  markings  has  been  supposed  to 
resemble  an  ancient  harp,  thence  its  popular  title. 
The  greater  part  of  the  head  is  also  black. 

This  peculiar  marking  does  not  show  itself  until  the 
fifth  year  of  the  animaTs  existence,  the  fur  until  then 
changing  its  colour  and  markings  with  every  succes- 
sive seasoa 

The  harp  seal  is  an  inhabitant  of  the  coast  of 
Greenland  and  Iceland,  where  it  is  found  in  great  pro- 
fusion, and  is  much  sought  after  on  account  of  the 
valuable  oil  which  is  obtained  from  the  bodies.  Some 
idea  of  the  extraordinary  abundance  of  these  animals 
^  may  be  gleaned  from  the  statement,  made  a  short  time 
since  by  one  of  the  leading  daily  newspapers,  that  one 
vessel  alorte,  in  the  course  of  a  single  voyage,  had  pro- 
cured no  less  than  fifty  thousand  carcases,  valued  at 
more  than  thirty  thousand  pounds.     In  the  season 
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i8j7,  it  is  also  said  that -half  a  millioD  of  seals 
were  captured  by  the  combined  efforts  of  the  vessels 
engaged  in  the  trade.  Success  so  great,  however,  is 
the  exception,  and  not  the  rule,  an  ordinary  season 
producing  barely  half  the  number  of  carcases. 

like  the  common  seal,  the  harp  seal  is  easily 
domesticated,  being  often  tamed  and  taught  to  per- 
form a  variety  of  tricks.  Both  animals  are  remark- 
ably docile  and  intelligent  in  dispositloa 

We  now  come  to  the  huge  and  ungainly  monster 
known  by  the  various  titles  of  Walrus,  Morse,  and 
Sea  Horse,  and  scientilically  as  Trickeati  Hosmants. 

This  is,  perhaps,  one  of  the  most  extraordinary  of 
all  the  mammals  inhabiting  the  water,  its  huge  size, 
its  bristle-fringed  jaws,  and  the  enormous  projecting 
canine  teeth,  often  nearly  two  feet  in  length,  causing 
it  to  assume  a  strangely  grotesque  appearance. 


In  consequence  of  the  si«  of  these  tusks,  tiie  jaw 
is  much  enlarged  in  front,  the  protuberant  muzzle 
giving  to  the  animal  a  very  ferocious  aspect  The 
nostnls,  for  the  same  reason,  are  {daced  very  high  in 
the  head.  The  lower  jaw  nanows  rapidly  towards 
the  point,  in  order  to  pass  between  the  two  canine 
teeth. 

The  walrus  is  found  in  great  quantities  upon  the 
borders  of  the  Polar  regions,  both  north^  and 
southern,  generally  congregating  in  herds  of  some  six 
or  seven  thousand  in  number.  It  is  an  animal  of 
some  value,  even  to  civilised  mankind,  the  oil  and 
skin  being  in  considerable  request,  while  the  tu^ 
fiimish  valuable  ivory,  which  has  the  advantage  of 
retaining  its  colour  for  a  very  long  period. 

To  less  civilised  nations,  too,  the  walrus  is  almost  a 
necessity  of  life ;  nearly  aU  the  soft  parts  at  its  body 
serve  as  food,  while  the  intestines  provide  material 
for  the  construction  of  fishing  nets,  and  hooks  and 
Other  articles  being  made  from  the  tusk&  The  sinews 
serve  as  fishing  lines,  and  the  skin  as  a  covering  for 
the  'kajak,'  or  boat,  so  that  from  the  animal  are 
procured  the  whole  of  the  paraphernalia  for  obtaining 
£sh.  The  oil  is  burnt  in  the  lamps,  without  which 
life  would  be  an  impossibility,  and,  in  fact,  the  walrus 


is  to  these  people  what  the  camel  is  to  the  Arab,  01 
the  bison  to  the  North-American  Indian,  a  necessary 
adjunct  to  existence. 

Only  a  short  time  before  these  lines  were  written, 
an  entire  tribe  of  Esquimaux  has  perished  because 
the  walrus  has  deserted  their  coasts. 


So  needful  do  these  tribes  consider  the  walrus,  thai 
it  is  almost  impossible  to  persuade  them  that  life  b 
any  form  is  possible  without  the  animals.  They  eren 
carry  the  idea  to  a  further  pitch,  and  refuse  to  belim 
in  the  possibility  of  a  future  state  of  existence  uoks 
plenty  of  walrus  are  to  be  procurable.  In  vmn  the 
missionaries  tried  every  means  in  their  power  to  con- 
vince them  into  a  behef  in  the  Christian  religion. 
'  No  walrus,  no  heaven,'  was  the  terse  and  condiisi« 
answer,  and  there  the  matter  had  to  rest 

Man  is  not  the  only  being  who  recognises  Ibe 
merits  of  the  walrus,  for  the  Polar  bear  is  fully  aware 
of  the  advantages  accruing  to  the  fortunate  slayer  of 
the  animal  He  attacks  it  in  a  singular  bat  tot 
effectual  vfnn<'r. 

Creeping  closely  up  to  the  unconscious  monster  ai 
it  lies  sleeping  upon  the  rfiore,  he  leaps  sudden^ 
upon  its  back,  clings  to  it  with  his  hind  feet  and  ooe 
of  his  fore  feet,  and  delivers  a  series  of  tremeodoos 
blows  upon  its  head  with  his  unoccupied  paw. 
Usually,  this  plan  succeeds  in  a  very  short  time,  tbe 
might;y  strokes  first  stunning  the  walrus,  and  at  last 
smashing  the  skulL 

Now  and  then,  however,  with  an  old  and  excep- 
tionally thick-headed  animal,  the  tables  are  reveis^ 
the  walrus  plunging  into  the  sea  and  carrying  iU 
opponent  bene^  the  surface,  where,  m  a  few 
moments,  he  is  obliged  to  relhiquish  his  hold  io 
order  to  obtain  a  supply  of  air,  while  his  bopeifor 
prey  makes  good  its  escape. 

The  chase  of  the  walrus,  formerly  a  very  osj 
matter  before  the  animals  had  profited  by  tHlCc 
experience,  is  now  a  business  requiring  great  caulkia 
and  address. 

The  great  difficulty  is  to  prevent  the  animals  from 
reaching  the  water,  for  which  they  at  once  nak* 
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when  alarmed,  passing  over  the  ground  at  a  wonder- 
fully ra])id  pace.  As  nothing  caji  stand  against  the 
combined  onset  of  the  alarmed  animals,  dogs  are 
employed  in  order  to  separate  them  as  much  as 
possible,  and  to  distract  their  attention  from  their 
pursuers.  When  driven  to  bay  the  walrus  becomes  a 
very  formidable  enemy,  the  huge  tusks  being  capable 
of  inflicting  most  terrible  wounds. 

In  spite  of  its  enormous  size,  a  fuU-grown  walrus 
attaining  to  the  length  of  fourteen  or  fifteen  feet,  and 
weighing  as  much  as  a  large  elephant,  the  animal  has 
often  been  tamed,  and  has  even  been  taught  to  pro- 
cure fish  for  its  master,  and  to  bring  them  to  land 
untouched 

Another  strange  and  grotesque  animal  of  this 
tribe  is  the  Sea  Elephant,  or  Elephant  Seal  {Morunga 
priAosddea),  so  called  from  its  enormous  bulk,  and 


From  this  fat  a  valuable  oil  is  procured  in  large 
quantities,  a  single  animal  yielding  from  seventy  to 
eighty  gallons ;  the  skins,  also,  are  of  very  fine 
quality. 

The  elephant  seal  is  an  inhabitant  of  the  seas  of 
the  southern  hemisphere,  chiefly  between  35  degs  and 
55  degs.  of  south  latitude.  It  ts  a  migratory  animal, 
travelling  southwards  as  summer  comes  on,  and 
northwards  again  at  the  approach  of  winter. 

The  last  of  the  seal  tribe  which  we  can  mention  in 
this  paper  is  the  Sea  Lion  {Otaria  jubata\  an  in- 
habitant of  Kamtschatka  and  the  Kurile  Islands,  and 
also  of  Northern  America. 

The  dimensions  of  this  animal  are  about  equal  to 
those  of  the  walrus,  fifteen  feet  being  an  average 
length.  Upon  the  neck  and  shoulders  is  a  thick  mass 
of  stiff  bristles,  somewhat  resembling  the  mane  of  a 


also  from  the  elongation  of  the  snout,  which  some- 
what resembles  the  trunk  of  the  elephant 

Huge  as  is  the  walrus,  the  elephant  seal  is  far 
superior  in  size,  having  been  known  to  reach  the 
extraordinary  dimensions  of  thirty  feet  in  length,  and 
eighteen  feet  in  the  circumference  of  the  body.  This 
strange  development,  like  the  helmet  of  the  crested 
seal,  is  found  only  in  the  adult  males.  Unless  the 
animal  is  frightened  or  alarmed  it  is  not  very  con- 
spicuous ;  in  such  a  case,  however,  the  snout  is 
thrown  forward,  and  the  animal  blows  through  it  with 
great  violence,  causing  a  strange  harsh  sound,  which 
IS  audible  at  a  considerable  distance. 

Notwithstanding  their  huge  dimensions,  the  ele- 
phant seals  are  by  no  means  so  formidable  as  the 
walrus,  apparently  possessing  no  idea  of  revenging 
themselves  upon  their  pursuers.  When  alarmed,  they 
make  for  the  water,  the  whole  body  quivering  like  so 
much  jelly,  on  account  of  the  fat  with  which  the  body 
is  laden. 


lion ;  to   this  is  owing  the   popular  name   of   the 
animal 

The  disposition  of  the  sea  lion  is  very  quiet  and 
peaceable,  the  animal  falling  an  easy  prey  to  the 
hunters.  The  animal  is  remarkable  for  the  hoarse 
roar  which  it  continually  utters  when  on  land,  the 
united  clamour  of  a  herd  of  these  creatures  being 
almost  deafening  to  the  human  ear.  Amongst  the 
animals  related  to  its  own  species,  however,  it  is  very 
fierce  and  determined,  ruling  supreme  in  its  own 
dominions,  and  holding  the  smaller  animals  in  com- 
plete thraldom. 

It  seems  strange  that  so  mild  and  apathetic  an 
animal  upon  shore  should  be  so  tyrannous  in  the 
water.  Yet  such  is  the  case,  and  the  sea  Hon  may 
fairly  be  considered,  even  the  crested  seal  not  ex- 
cepted, as  the  most  fierce  and  savage  of  all  the  seal 
tribe. 

(To  be  cmlinuid.) 
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BY  THEODORE  WOOD,   U.E.S., 

Jeint  AuihercfTht  FUU  NatHralistt  HaiiOetk,' 

No.  VIII.— THE  ORTHOPTERA. 

Part  IL 

THE  strange  insects  bearing  the  popular  title  of 
Mantis  are  not  represented  in  this  country, 
although  in  many  parts  of  the  world  they  are  plentiful 
enough.  These  insects  constitute  the  second  group  of 
the  OrthopUroy  and  are  scientifically  known  as  the 
Raptoria,  or  Snatchers. 

This  name  they  derive  from  the  singular  structure 
of  the  fore-legs,  which  are  the  weapons  used  in  the 
capture  of  the  prey. 

The  (oxa,  usually  a  comparatively  insignificant 
joint,  as  far  as  size  is  concerned,  is  in  these  limbs 
developed  to  a  considerable  degree,  almost  equalling 
the  thigh  in  dimensions.  The  thigh  is  strong,  broad, 
and  flat,  with  a  deep  groove  running  along  it,  this  groove 
being  furnished  on  either  side  with  a  number  of  sharp 
teeth.  The  tibia  is  also  armed  with  spikes,  and  closes 
into  the  groove  found  in  the  femur. 

When  the  mantis  is  in  search  of  prey,  and  catches 
sight  of  an  insect  within  a  convenient  distance,  it  creeps 
warily  up,  holding  the  fore-legs  raised  above  the  head, 
as  shown  in  the  illustration,  ^^^len  within  striking 
distance,  a  rapid  stroke  is  made,  the  insect  is  enclosed 
between  the  fore-legs,  and,  the  tibire  being  drawn  into 


the  groove  provided  for  them,  the  prey  has  no  chance 
of  escape. 

This  peculiar  attitude  of  the  fore-limbs  was  formerly 
thought  to  be  that  of  prayer,  and  the  insect  was  termed 
the  Praying  Mantis  accordingly. 

These  insects  are  still  regarded  with  superstitious 
feelings  in  many  parts  of  the  world.  In  some  countries, 
for  instance,  it  is  thought  that  any  one  losing  his  way 
in  the  forest,  and  inquiring  of  the  first  mantis  he  sees, 
will  be  instantly  directed  by  the  insect,  which  is  sup- 
posed to  point  out  with  the  fore-limbs  the  necessary 
direction. 

Most  of  these  insects  resemble  in  colour  the  foliage 
of  the  trees  which  they  frequent,  some  species  even 
changing  their  hues  in  accordance  with  the  tints  of  the 
leaves  at  different  periods  of  the  year.  It  may  thus  be 
imagined,  when  the  protective  colours  and  the  peculiar 
form  are  taken  into  account,  that  the  insects  are  by  no 
means  easily  to  be  detected. 


Passit^;  by  the  next  group,  namely,  the  Amtaklori^ 
which  comprises  the  various  Leaf  and  Walking-stick 
.  insects,  none  of  which  inhabit  Great  Britain,  we  come 
to  the  fourth  and  last  division  of  the  OrtlwpUra,  vit, 
the  Sallttloria. 

As  their  name  implies,  the  insects  of  this  group, 
which  includes  the  grasshoppers,  locusts,  etc,  possess 
the  faculty  of  leaping  from  the  ground,  sometimes  Ki 
a  considerable  height. 

As  is  the  case  with  all  leaping  insects,  the  power  lies 
in  the  hinder  limbs,  the  thighs  of  which  are  long,  and 
of  very  great  comparative  size. 

■  The  first  family  of  this  division  comprises  the  Acht- 
I  i(d(E,  or  Crickets,  with  the  commoner  species  of  which 
I  almost  every  one  is  more  or  less  acquainted.  These 
I  insects  may  be  recognised  by  the  size  of  the  antetuue, 

which  are  generally  almost  equal  in  length  to  the  body, 
j  and  by  the  structure  of  the  wings,  which,  when  folded, 
I  are  not  entirely  concealed  by  the  elytra,  but  projed 
!  for  some  distance  beyond  them.  The  males  are 
j  furnished  with  two  long  antenna-like  bristles  at  the  end 
'  of  the  body,  which  appear  to  warn  the  insect  of  any 
'  danger  approaching  from  behind  ;  in  the  female  the 

■  place  of  these  organs  is  taken  by  the  ovipositor,  which 
I  is  usually  of  considerable  length. 
I  The  shrill  noise  uttered  by  the  male  insert  is  pro- 
1  duced  by  the  vibration  of  the  elytra  against  one  another, 
I  a  rather  curious  modification  of  those  organs  giving 
:  rise  to  the  sound.  In  each  wing-case,  a  stout  nervnre 
'  starts  from  a  thickened  spot,  some  little  distance  from 
I  the  base  ;  in  the  right  elytron  the  under  side  of  this 

nervure  is  regularly  notched,  as  though  it  had  been 
'  grooved  with  a  fit& 

I       \\'hen  the  insect  is  at  rest,  and  the  wings  closed,  the 

I  right  elytron  lies  above  the  lefl  in  such  a  manner  thai 

:  the  notched  nervure  rests  upon  the  corresponding  one 

i  in  the  left  wing-case.     The  elytra  are  then  put  into 

rapid  motion,  and  the  grooved  nervure  rasps  upon  its 

fellow,  with  the  result  of  causing  the  shrill  sound  with 

which  we  are  so  familiar. 

I       The  elytra  difl^er  to  a  considerable  extent  in  the  t«o 

!  sexes,  and  in  some  species  form  almost  the  only  means 

of  distinguishing  between  them. 
I  The  most  abundant  of  our  native  species  is,  of  couise, 
.  the  common  House  Cricket  {Achela  domeslica),  which 
'  needs  httle  or  no  description. 
I  One  peculiarity,  however,  lies  in  the  structure  of  the 
I  ovipositor.  This  organ  is  very  long  and  slender,  and  is 
i  terminated  by  a  broad  and  sharpened  tip,  looking 
I  somewhat  like  the  head  of  a  spear.  This  apparatus  is 
I  double,  each  of  the  parts  being  hollow,  with  a  deep 
groove  running  along  the  entire  length,  thus  fonning  a 
I  tube  through  which  the  egg  can  pass. 

The  spoon-shaped  termination  is  also  double,  or 
!  rather  quadruple,  each  of  the  parts  being  cleft  along 
j  the  centre,  and  opening  and  closing  at  the  will  of  the 
insect     By  this  means  the  egg  can  be  placed  in  a  nar- 
row aperture,  being  held,  meanwhile,  by  elastic  springs, 
I  which    can   be  relaxed  or    contracted  as  necessity 
requires. 

Another  of  our  British  species  is  the  Field  Cnckei 
{Acfuta  eampestris),  which,  although  plentiful  enonpi 
in  many  parts  of  the  country,  is,  owing  to  its  cauHoos 
and  retired  habits,  far  more  often  heard  than  seen- 

This  insect  is  not  gregarious,  each  specimen  liring 
in  a  separate  burrow,  which  it  seldom  leaves,  eKqJl 
at  night 

Being  very  wary  creatures,   retreating  into  their 
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tunnels  at  the  mere  sound  of  a  footstep,  they  are  not 
«a£ily  obtained.  Stiat^y,  however,  will  often  succeed 
where  open  attack  fails.  For  this  cricket  is  easily 
loused  to  anger,  and  if  a  grass  stem,  or  other  similar 
object,  be  poked  down  the  burrow,  is  sure  to  seize  the 
Intruder  with  its  powerful  jaws ;  a  sharp  jerk  will  then 
usually  draw  the  insect  from  its  retreat  before  it  is  able 
lo  relinquish  its  hold. 

Like  the  domestic  cricket,  this  insect  is  of  a  very 
quarrelsome  nature,  and  if  a  number  of  specimens  are 
placed  tt^ether,  a  battle  is  sure  to  ensue,  the  com- 
batants attacking  one  another  with  such  fury  that  limbs 
are  often  torn  from  their  bodies,  and  the  weaker  insects 
usually  pay  the  penalty  of  their  rashness  with  their  lives. 
Amongst  the  foreign  crickets  must  be  mentioned 
<he  extraordinary  species  known  as  Acktta  tiionstrosa, 
which  is  remarkable  for  the  structure  of  the  claws,  and 
also  for  the  great  length  of  the  antennae,  each  of  which 
is  composed  of  the  wonderful  number  of  two  hundred 
■and  forty  joints.  The  burro«-s  sunk  by  this  insect 
sometimes  attain  three  feet  in  depth. 

Closely  allied  to  the  preceding  insects,  although 
placed  in  a  different  genus,  is  the  curious  Mole 
Cricket,  Croaker,  or  Chur  Worm,  as  it  is  often  called 
ifirylietalfa  vulgaris). 


This  insect  well  deserves  its  popular  title,  bearing  a 
strange  resemblance,  both  in  form  and  habits,  tpthe 
animal  from  which  it  derives  its  name. 

The  fore-legs  are  constructed  expressly  for  the  purpose 
of  burrowing  through  the  earth,  the  fidiee  being  broad, 
flat,  and  powerful,  and  armed  with  long  and  sharp 
<iaws,  and  the  form  of  the  limb  almost  exactly  corres- 
ponding with  that  of  the  digging  leg  of  the  mole. 


The  tarsus,  or  foot,  is  small,  and  of  little  use  during 
the  operation  of  tunnelling,  being  packed  out  of  harm's 
way  beneath  the  broad  libia.  This  curious  apparatus 
is  well  represented  in  the  accompanying  illustratioa 

In  this  insect  the  female  is  not  provided  with  an 
ovipositor  ;  the  only  method  of  distinguishing  the 
sexes  by  outward  examination  lying  in  the  structure  of 
the  elytra,  as  mentioned  above,  the  notched  nervure 
being  present  in  the  male  alone.  .  It  is  a  curious  fact 
that  in  the  male  the  right  elytron  overlaps  the  left,  while 
in  the  female  the  reverse  is  the  case. 

The  colour  of  the  insect  is  a  rich  reddish-brown, 
becoming  considerably  darker  upon  the  thorax,  and 
paling  almost  to  yellow  beneath  the  body.  The  elytra 
are  also  paler,  with  dark  nervures. 

The  mole  cricket  is  generally  to  be  found  in  sandy 
soils,  where  it  tunnels  to  considerable  distances  beneath 
ihe  surface.     A  separate  chamber  is  always  constructed 


I  for  the  recepdon  of  the  ova,  and  is  situated  near  the 
surface  of  the  ground,  in  order  that  the  heat  of  the 
sun  may  penetrate  to  the  cavity,  while  the  eggs  are 
^otected  from  foes.  The  entrance  to  this  cell  is  alwa>'s 
at  some  little  distance,  a  tunnel  connecting  it  with  the 
outer  world. 

Although  this  insect  resembles  the  mole  in  so  many 
points,  it  differs  from  that  animal  in  one  important 
particular,  viz.,  the  benefits  it  confers  upon  mankind 
l"he  mole,  as  has  already  been  explained  in  these 
pages,  is  of  the  greatest  service  to  agriculturists,  its 
numberless  tunnels  answering  the  purpose  of  a  most 
complete  system  of  subsoil  drainage,  the  earth  brought 
to  the  surface  serving  to  renew  the  soil,  while 
the  food  of  the  animal  consists  chiefly  of  the  grubs  of 
.those  insects  which  find  their  food  in  the  roots  of  the 
various  crops,  and  whose  destruction  is  therefore  a  . 
matter  of  the  greatest  importance. 

The  mole  cricket,  however,  affords  us  none  of  these 
benefits.  Its  tunnels  are  too  few  and  slight  to  be  of 
any  value  as  far  as  drainage  is  concerned,  and  instead 
of  preying  upon  the  insects  which  damage  the  crops, 
it  joins  forces  with  them,  feeding  chiefly  upon  the  roots 
of  various  vegetables.  When  the  insects  are  plentiful, 
they  have  sometimes  been  known  to  cause  consider- 
able damage  to  garden  plants  of  different  kinds. 

Their  diet,  however,  is  not  always  of  a  vegetable 
nature,  for  they  have  often  been  known  to  feed  upon 
raw  meat  Occasionally,  also,  they  evince  cannibalistic 
propensities,  and  attack  their  weaker  brethren,  the 
conqueror  invariably  devouring  his  vanquished  foe. 

\^'e  now  come  to  another  family,  namely,  that  of  the 
GrylUdte,  or  Grasshoppers,  our  first  example  of  which 
is  the  Great  Green  Grasshopper  {Acrida  viridissima), 
which  is  a  tolerably  abundant  insect  in  most  parts  of 
the  country. 

The  colour  of  this  species  is  the  most  vivid  j(reen, 
•which,  however — as  is  almost  invariably  the  casewithin- 
sects  of  that  hue — fades  almost  immediately  after  death, 
and  becomes  a  dingy  yellow-brown.  Owing  to  the 
similarity  of  colour  between  the  insect  and  the  leaves 
of  the  trees  which  it  inhabits,  it  is  comparatively  seldom 
seen,  in  spite  of  its  abundance,  even  a  practised  eye 
often  passing  it  \>y  without  detecdon. 

The  sound  emitted  by  this  insect  is  very  loud  and 
shrill,  and  can  be  heard  at  a  considerable  distance.  It  is 
a  curious  fact  that,  to  some,  this  sound,  powerful  as  it  is, 
is  perfectly  inaudible,  the  note  being  too  shrill  (or  the 
auditory  nerves  to  transmit  to  the  brain.  A  friend  of 
my  own  is  included  among  this  category  of  individuals, 
although,  strangely  enough,  he  can  detect  the  cry  of 
the  bat,  which  is  of  an  even  higher  pitch,  with  the 
greatest  ease. 

The  young  of  this  grasshopper  bear  a  strong  resem- 
blance to  gigantic  aphides,  furnished  with  leaping 
limbs.  They  differ  from  the  perfect  insect  in  the  ab- 
sence of  wings,  and,  in  the  females,  of  the  ovipo^tor, 
which  does  not  make  its  appearance  for  seven  or  eight 
weeks  from  the  time  of  the  commencement  of  the  larval 
existence. 

In  the  perfect  insect  this  organ  is  formed  in  a  some- 
what singular  manner,  consisting  of  a  numbel:  of  blades, 
which  can  be  separated  in  order  to  allow  the  egg  to 
pass  between  them. 

Another  species  is  the  Tree  Grasshopper  {Mecenema 
varia),  which  is  generally  to  be  found  upon  the  oak. 
This  species  has  the  peculiarity  of  being  perfectly 
silenL 
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We  now  come  to  the  well-known  Locusts,  which, 
happily  for  us,  are  extremely  rare  in  this  country. 
However,  a  few  specimens  almost  annually  find  their 
way  to  our  shores,  and  many  more  are  chronicled,  al- 
most any    bi^e  insect  doing  duty    as    one  of  these 
creatures.      Even 
such    totally  dis- 
similar insects  as 
the    Death's-head 
and      Humming- 
bird Hawk-moths 
have    more    than 
once    been     mis- 
taken for  the  gen- 
uine locust    Most 
of  the  true  locusts 
which    are   found  ' 

in  this  country 
belong  to  the 
same  species,  i.e., 
the  Migratory  Lo- 
cust {Pachytylus 
migratoritts),  a 
representation  of 
which  a  c  c  o  m- 
panies  this  article. 
The      colour    of 

the   insect     is    a  '"'    "*" 

pale    brown,    the 

elytra  being  marked  with  darker  spots ;  the  wings, 
which  are  broad  and  powerful,  have  a  slight  greenish 
tinge. 

The  destructiTe  nature  of  the  tocust  is  only  too 
well  known,  and  there  is  little  need  to  enlarge  upon  it 
in  these  pages.  I  may,  however,  be  permitted  to  quote 
a  passage  from  Lady  Brassey's  well-known  work,  '  A 
Voyage  in  the  Sunbeam,'  with  reference  to  their 
numbers. 

'In  the  course 
of  our  ride,  we 
saw  in  the  dis- 
tant sky  what 
looked  very  much 
like  a  heavy,  pur- 
ple thunder-cloud, 
but  which  the  ex- 
perienced pro- 
nounced to  be  a 
swaim  of  locusts. 
It  seemed  impos- 
sible; but,  as  we 
proceeded,  they 
met  us,  first  singly, 
and  then  in  grad- 
ually increasing 
numbers,  until 
each  step  became 

positively  painful,  ^^ 

owing  to  the  smart 
blows  we  received 

firom  them  on  our  heads,  &ces,  and  hands.  As  the 
locusts  passed  between  us  and  the  sun,  they  completely 
obscured  the  light;  a  little  later,  with  the  sun's  rays 
shining  directly  on  their  wings,  they  looked  like  a 
golden  cloud,  such  as  one  sometimes  sees  in 
the  trarsformation  scene  of  a  pantomime;  and,  at 
a  greater  distance,  when  viewed  from  the  top  of  a 
slight  eminence,  they  looked  like  a  snow  storm,  or 


a  field  of  snow-white   mai^uerites    which  had  sud- 
denly  taken    to   themselves   wings.       When    on    the 
ground  with  their  wings  closed,  they  formed  a  dose 
mass  of  little  brown   specks,  completely  hiding  the 
ground  and  crops,  both  grass  and  grain.     In  riding 
over  them,  though 
not   a  quarter  of 
their       number 
could  rise,  for  want 
of  space  in  which 
to     spread     their 
wings,  they  formed 
such  a  dense  cloud 
that  we  could  see 
nothing  else,  and 
the  horses  strongly 
objected    to    face 
them.' 

The  same  a-j- 
thor  also  states 
that  railway  trains 
are  sometimes 
stopped  by  these 
creatures,  not  so 
much  from  thdr 
numbers,  as  thai, 
on  account  of  the 
IraHhoppt',  qJi    flo^-ing    fiom 

their  crushed  bo- 
dies upon  the  line,  the  wheels  will  not  hold  the  rails 
Only  a  year  or  two  ago,  also,  during  the  Russo- 
Turkish  war,  the  advance  of  a  large  army  was  stopped 
by  a  vast  flight  of  locusts,  which  rendered  pro- 
gression utterly  impossible  until,  after  the  lapse  of  i 
considerable  time,  their  numbers  had  somewhat 
diminished. 

Some  idea  of  thdr  multitudes  may  be  formed  from 
the  fact,  related  by  a  modem  traveller,  that,  after  a 
severe  storm,  the 
locusts  were 
heaped  up  mto 
a  vast  bank  three 
or  four  feel  in 
height,  and  fifl)- 
miles  in  length. 

It  seems  strange 
that  insects  fru- 
nished  with  such 
broad  and  power- 
ful wings  as  are 
the  locusts,  should 
yet  possess  so  little 
power  of  directii^ 
their  flight  Ye: 
such  is  the  case, 
and  the  insects  are 
unable  to  with- 
Loju^     •  stand  the  force  « 

even  a  gentle 
breeze,  being  car- 
ried about  by  the  wind  and  forced  to  travel  in 
the  direction  m  which  it  is  blowing,  always  seeming 
to  keep  their  heads  to  the  wind  and  to  drir. 
backwards.  For  this  reason  ^eat  numbers  perisli 
by  being  blown  out  to  sea,  their  dead  bodies,  wiien 
washed  up  by  the  tide,  often  forming  a  high  wait  man)' 
miles  in  length.  They  are  also  peculiarly  susc^Aible 
to   die   effects  of  cold,  and   perish    in    multitodes 
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should  there  be  any  great  falling    off   in    the  tem- 
perature. 

Although  to  civilised  man  the  locust  must  be  re- 
garded as  an  unmitigated  pest,  it  is  not  so  to  him  when 
in  a  state  of  nature.  Many  savage  tribes,  indeed, 
consider  a  flight  of  these  insects  in  the  light  of  a 
blessing  rather  than  a  curse.  They  have  no  crops,  and 
therefore  nothing  to  lose  by  the  ravages  of  the  insects. 
On  the  contrary,  they  gain  by  their  advent,  collecting 
the  insects  in  vast  quantities,  and  using  them  as  food. 

The  mode  of  capture  is  simple  in  the  extreme.  Large 
fires  are  lighted,  and  fed  with  damp  wood ;  this,  of 
course,  causes  a  thick  smoke  to  ascend  The  locusts, 
powerful  insects  as  they  are,  have  but  little  power  of 
directing  or  altering  their  flight,  and  fall  to  the  ground 
in  myriads,  stupefied  by  the  smoke,  when  they  are  col- 
lected without  difficulty. 

By  these  people,  the  bodies  of  the  locusts,  when 
cooked,  are  considered  as  positive  dainties,  and  the 
approach  of  a  swarm  is  hailed  with  the  greatest  delight. 
Travellers,  however,  differ  greatly  in  their  accounts 
respecting  this  strange  diet,  some  saying  that  it  is  almost 
nauseous,  while  others  hold  a  diametrically  opposite 
opinion.  In  one  book  we  read  that  the  flavour  of  the 
insects  can  only  be  compared  to  a  mixture  of  linseed 
cake  and  burnt  feathers,  while  another  tells  us  that 
locusts  form  an  admirable  substitute  for  shrimps,  from 
which  creatures  the  sense  of  taste  is  unable  to  distin- 
uish  them.     De  gustibus  ncn  est  disputandum. 

Many  other  species  of  locusts  are  found  in  different 
parts  of  the  world,  none  of  them,  however,  causing 
such  terrible  havoc  as  that  which  has  been  above 
described,  and  which  may  fairly  rank  as  the  most 
destructive  insect  upon  the  face  of  the  earth. 

(To  be  continued  ) 


^  3&oto  S  tSTeacfi  ({Elementary  Science/ 

FOURTH    SCHEDULE     SUBJECTS: 

MECHANICS. 

BY  RICHARD   BALCHIN. 

IN  last  month's  issue  the  reader  will  find  a  syllabus 
of  one  year's  course  of  lessons  in  the  second  stage 
*  Mechanics.'  I  will  now  reproduce,  as  far  as  I  am 
able  to  remember,  a  few  lessons  actually  given  before 
a  division  of  V.  and  VI.  Standard  boys.  I  must  here, 
however,  remark,  that  at  times  the  lesson  may  not 
appear  to  follow  on  in  logical  sequence,  the  break 
being  caused  by  a  thoughtful  remark  from  one  of  the 
boy&  It  is  never  my  plan  to  dismiss  such  a  remark, 
but  rather  to  work  upon  it.  A  boy  is  often  discouraged 
to  think,  by  the  teacher's  want  of  consideration  for 
some  question  that  the  boy  has  put — 2l  question  which 
is  often  the  outcome  of  a  good  deal  of  thought  on  part 
of  the  boy.  I  sometimes  see,  in  the  eyes  and  counten- 
ance of  a  child,  that  ideas  are  revolving  in  his  mind, 
leading  him  to  conclude  that  what  I  am  saying  does 
not  exactly  fit  in  with  what  he  thinks ;  so  he  puts  a 
question,  which  I  may  perhaps  find  a  little  incon- 
venient Still  it  is,  I  think,  better  to  step  aside — of 
course  within  certain  limits — ^and  put  the  boy  right. 
But  so  doing,  I  not  only  fix  his  attention  for  the  remain- 
der of  the  lesson,  but  probably  awaken  interest  in  other 
little  minds  that  have  been  similarly  exercised  What 
I  feel  I  must  do  is  this — to  get,  as  it  were,  into  the 
child's  mind  myself ;  to  note  all  the  avenues  by  which 


ideas  enter ;  to  see  how  they  enter,  and  how  they  fix 
themselves  there ;  how  they  associate  with  other  ideas 
already  there,  and  so  by  general  union  generate  mental 
force ;  just  as  the  union  of  atoms  in  the  material  world 
generates  heat  force. 

The  following  lesson  is  the  first    on   *  Matter  in 
motion ' : — 

Do  you  remember,  boys,  our  lesson  upon  matter  ? 
Ans. — Yes,  sir.      Well,   tell   me  something   that  we 
decided  was  not  matter  ?    Ans. — Sound.    Now,  some- 
thing that  is  matter  ?    Ans. — Wood.     What  term  did 
we  use  for  any  very  small  division  of  matter  ?    Ans. — 
Particle.      Are    there    any  particles   in   this   room? 
Ans. — Yes,  sir.  Where  ?  Ans. — On  the  ground ;  on  our 
clothes ;  in  the  air.      Can  you  see  any  particles  in  the 
air  ?  Ans. — Yes,  sir ;  in  that  sunshine.  Are  they  in  any 
other  part  of  the  air  besides  in  that  sunshine  ?    Ans. — 
Yes,  sir.    How  do  you  know  that  ?  you  can't  see  them. 
Ans. — But  when  the  sun  shines  in  the  other  windows 
we  can  see  them  just  the  same.  Very  good.  Now  look 
again  at  the  particles  in  those  rays  of  light ;  what  do  you 
notice   about    them?     Ans. — ^They  are  all  moving 
about ;  all  going  from  one  place  to  another.     Yes,  and 
that  boy  has  given  such  a  good  definition  of  motion 
that  I  will  write  it  on  the  board  : — *  Motion  is  change 
of  place.'    Are  the  particles  of  dust  on  my  coat,  or  the 
particles  of  chalk  on  that  black-board,  moving  about  ? 
Ans. — No,  sir.    Yes,  sir.     Smith,  you  said  *  no ' ;  why 
did  you  say  so  ?    Ans. — Because  they  are  not  changing 
their  place ;  they  are  quite  stilL  Bayley,  you  said  *  yes'; 
why  did  you  say  so  ?    Ans. — Because  you  are  moving 
about,  sir ;  so  the  particles  must  be  moving  about  too. 
Well,  then,  are  there  any  particles  in  this  rcom  that  are 
quite  at  rest — that  do  not  move  at  all?    Ans, — Yes, 
sir ;    on   the  ground ;    on  the  table ;   on  the  black- 
board.    Bayley,  do  you  think  the  particles  on  the 
ground  are  at  rest  or  in  motion  ?    Ans. — (from  Bayley) 
At  rest     (Here  several  boys  are  getting  excited,  and 
half  rising  to  ask  questions.)     But  it  was  you,  Bayley, 
who  said  the  particles  on  my  coat  were  moving  because 
/  was  moving.     Ans. — ^Yes,  sir,  I  did;  but  the  ground 
is  not  moving.     (Here  a  boy  jumped  up,  seemed  all 
ablaze,  and  about  to  explode.)     Please,  sir,  the  ground 
is  moving ;  all  the  world  is  moving.     Well,  Bayley, 
what  do  you  say  to  that?    Ans. — I  know  that  the 
world  is  moving  round  the  sun,  but  I  wns  not  thinking 
about  that  motion;  I  was  thinking  of  the  other.     The 
other  ?    What  other  ?    Are  there,  then,  two  kinds  of 
motion  ?    No  answer  ?    Now,  boys,  look  at  that  sun- 
shine again.     You  see  the  particles  of  matter,  do  you 
not  ?    Ans. — Yes,  sir.     And  you  told  me  they  were  in 
motion ;  how  do  you  know  that  ?    Ans. — Because  we 
can  see  them  in  motion.    Have  those  particles  any  mo- 
tion that  you  or  I  cannot  see  ?    Ans. — ^Yes,  sir.     What 
motion  is  that  ?    Ans. — Along  with  the  air  round  the 
sun.     Why  can't  we  see  that  motion  ?    Ans. — Because 
we  are  all  going  too.     Just  so.     Suppose  you  wanted 
to  tell  a  person  of  those  two  kinds  of  motion,  how 
would  you  describe  them  ?    Ans. — I  should  say  that 
one  motion  we  can  see,  and  the  other  we  can't  (Another 
boy) — One  motion  is  all  about  among  themselves, 
and  the  other  motion  is  altogether  the  same  way.    Very 
good ;  that  boy  is  thinking.     Now  I  will  write  on  the 
board,  words  to  describe  those  two  kinds  of  motion. 
The  first  we  will  call   'Relative  motion,'  and  the 
second  *  Absolute  motion.'    When  I  was  in  the  train 
on  Saturday,  I  placed  three  books  on  the  seat  by  my 
side,  and  they  remained  there  until  I  took  them  up. 
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Were  they  at  rest  ?  Ans. — No,  sir ;  not  really,  be- 
•cause  they  were  moving  with  the  train.  Which  of  the 
two  kinds  of  motion  had  they?  Ans. — ^Absolute 
motion.  (A  boy) — Please,  sir,  they  had  relative  motion 
as  well  Indeed?  AVhy  do  you  think  so?  Ans. — 
They  were  moving  with  respect  to  the  trees  in  the 
field.  Yes,  so  they  were.  I  am  very  pleased,  Johnson,  to 
find  you  are  thinking.  Now,  is  there  any  sense  in  which 
we  could  say  the  books  were  at  rest?  Ans, — ^Yes,  sir; 
<they  were  at  rest  among  themselves.  Well,  now  could 
you  use  one  of  those  words  on  the  board  for  that  kind 
of  rest  ?  Ans. — Yes,  sir.  Which  one  ?  Ans. — Rela- 
tive. Just  so.  'We  could  say  that  they  were  at  rest  rela- 
tively but  in  motion  absolutely.  Can  you  tell  me  of 
.anything  that  you  consider  at  rest  absolutely  ?  Now 
-think,  -Ans. — The  air  in  this  room.  (Another  boy) — 
The  air  is  in  motion,  sir;  our  breathing  puts  it  in  motion. 
^Another  boy) — Of  course  the  air  is  in  motion,  for  that 
makes  the  particles  in  the  air  move  about  (Another 
-boy)— Besides  that,  the  air  is  moving  with  the  earth 
round  the  sun.  (Another  boy) — There  is  not  any- 
thing that  is  absolutely  at  rest  (Another  boy) — Yes 
there  is,  sir ;  the  fixed  stars  are.  (Another  boy)— Please, 
rsir,  it  says  in  our  reading  book  that  all  the  fixed  stars 
-are  really  moving  rdund  some  other  star.  (A  boy) — 
Well,  then,  that  other  star  that  they  all  go  round  is 
.at  rest  Now,  boys,  the  fact  is,  there  is  not  a  single 
object  or  atom  of  matter  in  the  whole  universe  that,  as 
far  as  we  know,  is  absolutely  at  rest  This  fact  I  will 
write  down  on  the  board.  *  Motion  is  the  law  of  the 
4ini verse.'  Take  out  your  exercise  books  and  write: — 
"*  Motion  is  change  of  place,  rest  is  its    opposite.* 

*  Relative  motion  happens  when  one  thing  changes  its 
place  with  respect  to  some  other  thing.'  'Absolute 
motion  happens  when  all  are  in  similar  motion  together.* 

*  Relative  rest  happens  when  one  object  is  at  rest  with 
respect  to  another.*      There  is  no    absolute    rest 

*  Motion  is  the  law  of  the  universe.* 
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ACIDS. 

Hydrocyanic  Acid,  HCN  (HCy.) 

The  reactions  of  the  simple  cyanides  are  given  at 
page  79.  But  it  is  necessary  to  observe  that  often 
two  simple  cyanides  will  combine  and  produce  a  com- 
pound which  has  properties  quite  distinct  from  those 
^f  eitker  of  its  constituents.  Such  compounds  are  called 
double  cyanides. 


The  need  of  special  methods  for  the  analysis  of 
certain  double  cyanides  will  be  rendered  obvious  by 
the  consideration  of  an  example.  Fenocyanide  of 
potassium  (K^FeCye)  is  a  double  cyanide,  which  we 
may  consider  as  produced  by  the  combination  of  four 
molecules  of  KCy  with  one  molecule  of  FeCy.j ;  but 
these  molecules  are  so  intimately  connected  together 
that  the  ordinary  methods  of  analysis  fail  to  de- 
monstrate the  presence  of  either  KCy  or  iron  in  the 
compound. 

Some  double  cyanides  have  therefore  to  be  con- 
sidered as  salts  of  a  single  metal,  the  other  metal  being 
viewed  as  a  constituent  of  a  complex  acid  Thus, 
analytically  considered,  ferrocyanide  of  potassium  is 
the  potassium  salt  of  hydroferrocyanic  acid  (H^FeCy^), 
and  not  a  compound  of  potassic  and  ferrous  q^anides. 

Some  double  cyanides  are  easily  decomposed  by 
dilute  acids  with  evolution  of  HCy.  Such  need  no 
special  methods  for  their  examination,  although  with- 
out a  little  care  they  may  prove  somewhat  perplexing. 
For  instance,  the  double  cyanide  of  potassiuni  and 
zinc  (2KCy,ZnCyj)  is  readily  soluble  in  water.  On 
adding  dilute  hydrochloric  acid,  the  follomng  reaction 
takes  place : — 

2KCy,ZnCy,  +  2HCI  =  ZnCy,  +  2KCH-  2HCy, 
the  ZnCyj  being  precipitated.  Cyanides  precipitated 
in  this  way  may  be  readily  dissolved  by  warming  with 
more  acid,  or  if  needs  be,  pouring  off  the  solution  and 
warming  with  stronger  HCl.  There  is  then  no  further 
difficulty. 

Hydrocyanic  acid  existing  as  simple  cyanides  may  be 
detected  in  the  presence  of  difficultly  decomposable 
double  cyanides,  or  sulphocyanates,  by  the  reaction 
No.  3  at  page  80. 

The  ferrocyanides  and  ferricyanides  are  the  only 
difficultly  decomposable  double  cyanides  of  common 
occurrence,  and  a  study  of  the  properties  of  these  will 
enable  one  to  deal  with  others  if  necessary. 

Hydroferrocyanic  Acid  (H^FeCye). 

All  ferrocyanides  are  decomposed  on  ignition ;  for 
example : — 

K^FeCy  e  =  4KCy  +  Fe  +  Cj + N, ; 
and  on  ignition  with  alkalies  or  alkaline  earths,  they 
give  off  their  nitrogen  as  NH3. 

Ferrocyanides  of  the  heavy  metals  are  insoluble  in 
water,  and  mostly  insoluble  in  dilute  acids ;  the  alkaline 
salts  are  readily  soluble  in  water  to  neutral  solutions 

1.  To  K^FeCy^,  add  dilute  HCl  or  H,S04,  an<i 
notice  that  no  action  takes  place.  On  boiling  HCy  is 
evolved  (see  page  18). 

2.  To  a  small  quantity  of  powdered  K^FeCy^  in  * 
test*tube,  add  strong  HjSO^  and  warm  gpntly.  Car- 
bonic oxide  is  evolved,  which  may  be  ignited  at  the 
mouth  of  the  tube  (see  page  21), 

3.  To  a  dilute  solution  of  K^FeCyg  add  FcjO?. 
A  precipitate  of  ferric  ferrocyanide,  or  Prussian  blue,  b 
obtained. 

.  2Fe,Cle  +  sK^FeCye  =  Fe,(FeCye)j+  12Y.O. 
This  precipitate  is  unaffected  by  dilute  acids,  decom- 
posed by  alkalies  as  explained  below,  and  soluble  to  a 
dark  blue  solution  if  the  K^FeCye  is  kept  in  sufficient 
excess. 

4.  To  a  dilute  solution  of  K^FeCye  add  CuSO^.  *^ 
chocolate  brown  precipitate  of  Cu,FeCy«  is  produced, 
which  is  insoluble  in  dilute  acids,  and  decomposed  by 
alkalies. 
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5.  To  solution  of  K^FeCyg  add  FeS04.  A  light- 
blue  precipitate  is  obtained,  which  rapidly  darkens  on 
exposure  to  air.  This  precipitate  is  white  if  the  ferrous 
salt  is  quite  free  from  ferric,  and  oxidation  is  pre- 
vented.    Its  composition  is,  when  pure  K,Fe(FeCyfl). 

6.  To  a  solution  of  K^FeCye  ^idd  AgNOy  A  white 
precipitate  is  obtained,  Ag^FeCyg,  which  is  insoluble 
in  dilute  HNOj  or  AmOH. 

Oxidizing  agents  such  as  chlorine,  convert  all  soluble 
and  some  insoluble  ferrocyanides  into  ferricyanides, 
the  iron  being  changed  from  the  ferrous  to  the  ferric 
condition  thus : — 

2K4FeCyo  +  CI,  =  KgFe.Cyi,  +  2KCL 

Hydroferricyanic  Acid,  HoFeXyijj. 

Ferricyanides  are  decomposed  on  ignition  in  a 
similar  way  to  ferrocyanides.  The  alkaline  ferricya- 
nides are  soluble  in  water,  the  others  mostly  insoluble. 
The  following  reactions  are  numbered  to  correspond 
with  those  of  hydroferrocyanic  acid 

1.  Ferricyanides  are  not  acted  on  by  cold  dilute 
acids. 

2.  When  warmed  with  strong  H2SO4,  carbonic 
oxide  is  evolved. 

3.  To  a  dilute  solution  of  K^FejCyia  ^^^  Fe^Cla. 
No  precipitate  is  produced,  but  the  solution  is  turned 
brown.  Add  a  drop  of  sulphurous  acid  or  solution  of 
NaHSOj,  a  dark  blue  precipitate  falls  at  once.  It 
should  be  noticed  that  the  reduction  of  either  com- 
pound, causes  a  dark  blue  precipitate. 

4.  Cupric  sulphate  gives  uiith  Y^^^.fly^^  a  dirty 
greenish  yellow  precipitate. 

5.  To  a  solution  of  KflFe^Cyig  add  FeS04.  A 
dark  blue  precipitate  of  ferrous  ferrocyanide  or  Tum- 
buirs  blue  (FejFejCyia)  is  obtained. 

6.  To  a  solution  of  KflFegCyig  ^^^^  AgNOy  An 
orange-coloured  precipitate  of  AggFegCyia  ^^^^  ^^ 
is  insoluble  in  dilute  HNO3,  soluble  in  AmOH. 

The  solubility  of  this  precipitate  in  AmOH  some- 
times occasions  a  difficulty  in  looking  for  HCl.  In 
such  a  case,  it  is  best  to  slightly  acidulate  a  part  of  the 
solution  with  HNO3,  ^^^  ^^  ^^^  ZnS04  which  will 
precipitate  the  H^FejCyig  (^^so  H^FeCyg  and  HCy), 
filter,  and  test  the  filtrate  for  HCl  as  usual.  This 
method  of  separating  the  cyanogen  acids  will  often  be 
found  convenient 

Potassic  ferricyanide  is  very  readily  reduced  in 
alkaline  solutions  to  ferrocyanide,  by  almost  anything 
that  is  capable  of  oxidation — including  filter  paper. 

Insoluble  Double  Cyanides. 

The  presence  of  such  a  substance  may  generally  be 
ascertained  by  collating  the  results  of  the  examination 
in  the  dry  way,  the  preliminary  examination  for  acids, 
and  the  solubility  of  the  mixture.  If  still  doubtful, 
warm  the  substance  with  water,  wash  the  insoluble 
residue  well,  add  NaOH  and  heat  to  boiling,  filter, 
and  test  the  filtrate  by  acidifying  it  with  HCl  and 
adding  FcjClg,  and  if  no  blue  colour  is  produced,  a 
drop  or  two  of  SOj  solution.  If  no  blue  colour  is 
obtained,  there  are  no  insoluble  ferro-  or  ferricyanides 
present. 

If  an  insoluble  double  cpnide  is  present,  the 
analysis  of  the  substance  should  be  carried  out  as 
follows : — 

1.  Examination  in  the  dry  way. 

2.  fteliminary  examination  for  acids. 


3.  Make  an  aqueous  extract  of  a  suitable  quantity 
of  the  substance,  and  examine  this  extract  in  the  wet 
way  for  bases  and  acids  as  usual. 

4.  Wash  well  the  residue  that  is  insoluble  in  water, 
add  NaOH  to  it,  heat  to  boiling  and  filter.  Examine 
a  part  of  this  extract  for  the  bases  of  the  Cu,As  and 
Ni,Al  groups  (some  of  which  metals  are  soluble  in 
NaOH),  and  the  other  part  for  acids,  except  HCl  and 
H^SO^  (chlorides  and  sulphates  are  invariably  con- 
tained in  caustic  soda).  To  test  for  H^FeCye  ^^^ 
HgFejCyia*  acidify  with  HCl  and  add  Fe^Cle,  and  if 
necessary  SOj  (see  reactions  for  these  acids  numbered 
3  and  5). 

5.  The  residue  not  soluble  in  soda  must  be  washed 

very  carefully,  and  dissolved  in  HO,  and  examined  as 

usual  for  bases,  except  alkalies,  and  for  phosphoric 

acid,  which  it  will  be  seen  may  be  present  as  alkaline 

earthy  (or  Al  or  Cr)  phosphate. 

• 
Uric  Acid,  C5H4N4O3. 

Uric  acid  is  practically  insoluble  in  water  (also 
alcohol  and  ether),  but  soluble  in  alkaline  liquids. 
This  should  be  confirmed  by  adding  some  water  to  the 
acid  and  warming,  then  alkali  to  dissolve  it.  Acids 
precipitate  uric  acid  from  its  solutions. 

Urate  of  ammonia  is  sparingly  soluble  in  cold  water,    • 
so  that  a  solution  of  uric  acid  in  hot  ammonia  deposits 
crystals  on  cooling. 

Heat  a  small  quantity  of  uric  acid  in  a  bulb  tube. 
Notice  thjit  the  acid  does  not  melt  nor  swell  up,  and 
that  die  black  residue  is  less  in  bulk  than  the  acid 
taken.  Also  observe  the  crystalline  sublimate,  and 
that  hydrocyanic  acid  is  evolved  during  the  heating. 

1.  Warm  some  uric  acid  with  dilute  HCl ;  no  change 
is  perceptible. 

2.  Warm  some  cautiously  with  strong  H2SO4,  and 
notice  that  it  gradually  dissolves.  At  a  certain  tem- 
perature, a  vigorous  evolution  of  SO2  takes  place,  and 
the  liquid  becomes  of  a  dark  red  colour.  On  adding 
water  it  will  be  evident  that  complete  solution  has 
taken  place,  and  that  there  has  been  no  blackening. 
This  reaction  should  be  tried  three  or  four  times,  and 
it  will  be  found  difficult  to  secure  uniform  results. 

3.  Moisten  some  dry  uric  acid  with  strong  HNO3  in 
a  porcelain  dish,  and  carefully  dry  it  A  red  residue 
is  obtained,  which  is  turned  to  a  reddish  purple  by 
ammonia,  or  a  bluebh  purple  by  potash.  These 
colours  are  very  intense,  and  the  reaction  altogether 
very  characteristic. 

Gallic  Acid,  C6H2(OH)3.CO.OH. 

Gallic    acid    dissolves    readily    in    hot  water    or 

alcohol 

Heat  a  small  quantity  of  the  crystals  in  a  bulb  tube; 
it  melts,  gives  off  water,  then  blackens  and  evolves  a 
red  substance,  which  will  be  found  as  an  ill-defined 
sublimate. 

Heat  a  portion  on  platinum  foil,  and  observe  that  it 
melts  and  gives  off  white  fumes,  then  turns  red,  then 
black  and  bums  with  a  luminous  flame,  and  leaves  a 
black  residue,  which  may  be  burned  by  further 
heating. 

1.  Heat  a  small  quantity  of  gallic  acid  w^ith  dilute 
HCl;  it   dissolves,  the  acid   having   apparently  no 

effect  on  it 

2.  Heat  a  further  quantity  with  strong  H3SO4,  and 
notice  that  the  gallic  acid  dissolves,  and  that  the  liquid 
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gradually  assumes  a  rich  red  colour  from  the  formation 
of  rufigallic  acid  If  a  few  drops  of  the  solution  are 
poured  into  water,  the  rufigallic  acid  separates  on 
standing  for  a  minute  or  two  as  a  reddish- brown 
precipitate.  On  heating  the  strong  HgSO^  solution  to 
a  higher  temperature  it  readily  blackens. 

3.  To  an  aqueous  solution  of  gallic  acid  add  Fe^Clg. 
A  blue-black  precipitate  or  colouration  is  obtamed. 
To  part  of  the  liquid  add  HCl  \  the  colour  disappears. 
Heat  another  part  until  it  is  decolourized.  The  gallic 
acid  is  oxidized  by  the  iron  salt,  which  is  itself  reduced. 
It  follows,  therefore,  that  cooling  will  not  restore  the 
colour,  but  that  if  the  gallic  acid  is  in  excess,  the  addi- 
tion of  an  oxidizing  agent  (sodic  hypochlorite),  or  more 
FejClft,  will  give  a  further  black  colour. 

4.  Gallic  acid  gives  no  precipitate  with  gelatin, 
albumin,  or  starch  paste. 

5.  To  an  aqueous  solution  of  gallic  acid  in  a  porce- 
lain dish,  add  NaOH.  The  liquid  rapidly  turns 
reddish-brown,  and  deposits  a  black  substance.  AmOH 
produces  the  same  effect,  but  more  slowly.  These 
changes  do  not  take  place  if  oxygen  is  excluded. 

Tannic  Acid,  C14H10O9. 

The  above  formula  for  tannic  acid  is  that  of  two 
molecules  of  gallic  acid  minus  one  of  water.  Natural 
tannin  is  probably  a  glucoside  of  this  body,  so  that  the 
commercial  article  contains  glucose,  in  quantities 
varying  according  to  the  extent  of  its  purification. 
These  differences,  however,  will  be  found  to  influence 
the  following  reactions,  but  slightly.  The  numbers  are 
the  same  as  those  prefixed  to  the  similar  reactions  of 
gallic  acid 

Tannic  acid  is  readily  soluble  in  water,  but  not  so 
soluble  in  solutions  of  salts,  acids,  etc.  Hence  the 
addition  of  acids  to  aqueous  solutions  of  tannic  acid 
may  precipitate  k,  but  it  readily  redissolves  on  adding 
more  water  or  warming. 

Heat  a  small  quantity  in  a  bulb  tube,  and  notice 
that  it  behaves  much  like  gallic  acid,  but  swells  up 
rather  more,  and  probably  gives  off  the  odour  of 
burning  sugar. 

Heated  on  platinum  it  fuses,  blackens  at  once,  and 
burns  more  readily  than  gallic  acid,  the  difference  being 
chiefly,  if  not  altogether  due  to  the  presence  of  glucose. 

1.  Heat  a  small  quantity  of  tannic  acid  with  dilute 
HCl ;  no  apparent  change  takes  place. 

2.  Heat  a  portion  of  the  solid  with  strong  H2SO4 ; 
the  solution  becomes  reddish,  but  speedily  blackens. 
The  smaller  the  quantity  of  glucose,  the  less  rapid  will 
this  blackening  be. 

3.  To  an  aqueous  solution  of  tannic  acid  add  FegCla. 
A  black  precipitate  is  obtained  of  a  blueish  or  greenish 
tint.  The  colour  disappears  at  once  on  the  addition 
of  HCl,  and  slowly  fades  on  boiling,  like  the  corre- 
sponding colour  given  by  gallic  acid. 

If  FeS04  is  used  instead  of  Fe^Cle,  the  colour  pro- 
duced at  first  will  be  very  faint,  and  darken  gradu- 
ally as  the  iron-salt  gets  oxidized.  With  this  reagent 
gallic  acid  shows  a  little  difference  of  colour,  but  it  is 
not  safe  to  rely  on  this  difference  as  a  method  of 
distinguishing  between  tannic  and  gallic  acids. 

4.  To  a  rather  strong  solution  of  tannic  acid  add  a 
solution  of  gelatin  *  and  shake.     A  yellowish-white 


*  Conveniently  prepared  by  boiling  a  small  piece  of  parch- 
ment (or  fine  shavings  of  glne  or  isinglass)  with  water  for  a  few 
minutes. 


precipitate  forms  at  once.  More  dilute  solutions 
should  be  treated  in  the  same  way,  as  the  precipitate 
is  not  so  easy  to  recc^nize  when  in  small  quantity. 
Starch  paste  and  albumin  give  white  precipitates  with 
tannic  acid. 

5.  Alkaline  solutions  of  tannic  acid  resemble  those 
of  gallic  acid  in  absorbing  oxygen,  and  so  gradually 
assuming  a  dark  reddish-brown  colour. 

NEUTRAL   BODIES. 

CH, 
Alcohol,    | 

CH.OH. 

This  is  the  only  liquid  substance  mentioned  in  the 
Syllabus  for  the  2nd  B.Sc  It  may  readily  be  dis- 
tinguished from  water,  or  detected  in  an  aqueous 
solution,  by  its  smell  and  inflammability. 

If  mixed  with  water,  the  liquid  must  be  subjected  to 
fractional  distillation,  care  being  taken  to  distil  over 
only  a  few  drops  of  the  liquid  at  first,  this  portion  be'mg 
tested  as  to  its  inflammability  and  smell  A  further 
quantity  may  then  be  distilled,  and  warmed  with  a 
rather  dilute  solution  of  potassicdichromate,  acidulated 
with  H,S04.  ^^  ^^  chromate  is  reduced,  that  is, 
changed  from  red  to  green,  the  presence  of  alcohol 
may  be  considered  as  proved.  If  the  chromate  solution 
is  too  strong,  the  change  of  colour  will  be  incomplete, 
unless  ind^id  the  alcohol  is  present  in  a  correspond- 
ingly large  quantity. 

Starch,  (CoHwOa).- 

Starch  is  an  organized  body,  and  its  different 
varieties  may  be  distinguished  by  means  of  the  miao- 
scope.  But  chemically  considered,  all  the  starches 
have  the  same  properties. 

Shake  up  a  small  quantity  of  starch  with  some 
water.  The  starch  does  not  dissolve,  and  if  set  aside, 
it  will  settle  dowTi,  and  may  be  completely  recovered. 

Take  another  part,  and  instead  of  ailowing  the 
starch  to  settle,  warm  it  gradually  until  it  gelatinizes 
and  forms  a  mucilaginous  liquid.  This  is  called 
*  starch-paste ' ;  the  heat  has  burst  the  starch  granules, 
and  the  substance  of  them  is  diffused  through  the 
water.  It  is  not  generally  allowed  that  this  is  a  mie 
solution,  although  it  may  be  diluted  and  filtered  with- 
out separating  the  starch. 

On  ignition  in  a  bulb-tube,  starch  blackens,  and 
yields  much  water  with  acid  fumes.  Heated  with  free 
access  of  air,  as  on  platinum  foil,  it  appears  to  melt, 
then  burns  with  a  bright  flame,  and  leaves  a  black 
residue,  which  may  be  burned  away  by  further  heating. 
An  ash  remains,  but  this  is  almost  imperceptible  when 
small  quantities  are  used. 

1.  Heat  some  starch  with  dilute  HCl  to  boiling, 
and  observe  that  it  gelatinizes  much  less  than  when 
heated  with  water.  By  the  prolonged  action  of  dilute 
acids  it  is  entirely  converted  into  soluble  substances. 

2.  Warm  starch  with  strong  H,S04.  T^^  ^^^ 
soon  blackens,  grows  thick,  and  evolves  a  slight  odour 
of  burning  sugar. 

3.  Prepare  some  starch-paste  as  described  above, 
and  allow  it  to  cool.  Add  to  it  a  solution  of  iodine 
(either  in  potassic  iodide  or  in  alcohol)  ;  a  deep  blue 
precipitate  or  solution  is  produced.  Divide  the  liquid 
into  several  parts,  and  see  that  the  colour  disappears 
by  the  application  of  heat  and  returns  on  coolirig,  un- 
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less  the  iodine  has  been  volatilized  The  colour  is  not 
affected  by  dilute  acids,  but  is  destroyed  by  reagents 
that  cause  the  iodine  to  enter  into  combination,  as 
alkalieS;  sulphuretted  hydrogen,  etc. 

Grape  Sugar  (Glucose),  C,Hi,Oo. 

Water  dissolves  nearly  its  own  weight  of  grape 
sugar,  to  form  a  viscous  liquid.  Dilute  solutions  are 
comparatively  limpid. 

Heat  a  small  quantity  of  grape  sugar  in  a  bulb  tube. 
It  melts  readily,  froths  up,  turns  black,  and  evolves 
water  and  the  odour  of  burning  sugar.  Heated  on 
platinum  foil  it  behaves  in  a  similar  way ;  the  black 
residue  may  be  burned  by  continued  heating,  and  a 
white  ash  obtained  if  the  sugar  was  no  purer  than  is 
common. 

1.  Warmed  with  dilute  acids,  glucose  undergoes  no 
visible  change. 

2.  Put  a  small  quantity  into  strong  H,S04.  So  long 
as  the  acid  is  cold,  it  will  fail  to  blacken  even  if  allowed 
to  act  for  hours ;  but  on  warming  it  speedily  blackens, 
and  grows  thick  with  effervescence. 

3.  To  a  solution  of  grape  sugar  add  NaOH  and 
boil.  The  liquid  turns  to  a  reddish  brown  colour,  and 
a  humus-like  substance  is  formed,  which  will  deposit 
on  standing. 

4.  To  a  solution  of  grape  sugar  add  a  few  drops  of 
CUSO4,  then  excess  of  NaOH.  In  the  presence  of  the 
sugar  the  copper  is  not  precipitated,  but  forms  a  blue 
solution.  Gently  warm  the  mixture,  and  notice  the 
precipitate,  at  first  brownish  yellow  cuprous  hydrate, 
afterwards  bright  red  cuprous  oxide. 

Urea,  C0(NH,),. 

This  substance  is  best  considered  as  a  neutral  body, 
for  it  gives  no  reactions  with  the  general  reagents  for 
organic  bases  (see  next  section),  although  it  combines 
with  many  acids  to  form  salts  of  greater  or  less 
stability. 

Urea  dissolves  with  ease  in  either  water  or  alcohol, 
but  is  nearly  insoluble  in  ether.  Cold  water  dissolves 
its  own  weight  of  urea. 

Heat  a  small  quantity  of  urea  in  a  bulb  tube,  and 
notice  carefully  the  very  characteristic  decomposition 
that  ensues.  It  melts  to  a  water-like  liquid  at  120°, 
then  appears  to  boil,  and  gives  off  large  quantities  of 
ammonia,  and  forms  a  small  sublimate.  On  continu- 
ing the  application  of  heat,  the  residue  grows  less 
liquid,  the  sublimate  greatly  increases,  and  the  odour 
of  ammonia  is  exchanged  for  a  short  time  for  the 
sharp  acid  odour  of  cyanic  acid,  which  is  character- 
ized by  its  effect  on  the  eyes.  There  is  no  blackening, 
and  the  final  residue  is  inappreciable. 

1.  On  warming  urea  with  dilute  HCl  there  is  no 
apparent  change. 

2.  Heat  a  small  quantity  with  strong  H4SO4.  It 
gradually  dissolves,  and  at  a  temperature  at  which  the 
acid  begins  to  fume,  a  vigorous  effervescence  sets  in, 
due  to  the  escape  of  CO*.  The  nitrogen  remains  as  an 
ammonia  salt,  thus : — 

CO(NHA|4-H,S04+OH,=CO,+(NH4),S04. 
There  is  no  blackening. 

This  conversion  of  urea  into  C0,+  2NH3  by  the 
assimilation  of  water,  may  also  be  brought  about  by 
boiling  it  with  alkalies  in  aqueous  solution.  In  this 
case  the  COj  remains  with  the  alkali,  and  the  ammonia 


is  evolved ;  but  this  action  is  slow,  even  if  the  alkali 
is  fairly  concentrated ;  the  detection  of  the  ammonia, 
therefore,  is  not  a  very  good  reaction  for  the  presence 
of  lirea. 

3.  To  a  rather  strong  aqueous  solution  of  urea  add 
about  one  fifth  its  bulk  of  strong  HNOy  A  precipi- 
tate of  crystalline  laminae  or  rhombic  plates  of  nitrate 
of  urea  will  speedily  form.  In  a  dilute  solution,  these 
crystals  may  take  some  hours  to  deposit,  but  they  will 
be  of  more  characteristic  appearance.  A  concentrated 
solution  of  oxalic  acid  gives  a  similar  reaction  with 
urea. 

4.  To  a  solution  of  urea  add  an  excess  of  sodic 
hypochlorite,  and  warm  gently.  A  slow  evolution  of 
nitrogen  takes  place  with  effervescence,  which  is  best 
observed  by  watching  the  liquid  just  after  it  has  been 
withdrawn  from  the  source  of  heat.  A  solution  of 
nitrous  acid  in  nitric  acid  gives  a  similar  result 

BASES. 

Of  the  large  number  of  organic  bases  known,  we 
have  to  consider  only  three,  namely.  Quinine,  Mor- 
phine, and  Strychnine.  The  following  general  remarks 
are  only  intended  to  be  applied  to  these  three,  though 
in  many  cases  they  are  equally  applicable  to  the  bases 
as  a  class. 

These  bodies  are  also  called  alkaloids,  because  in 
many  of  their  ructions  they  behave  like  the  alkali 
ammonia.  It  is  most  probable  that  they  are  derived 
from  one  or  more  molecules  of  ammonia,  by  replacing 
a  part  or  all  of  the  hydrogen  by  organic  radicals. 

General  Reactions. 

These  reactions  may  be  confirmed  with  either  or  all 
of  the  alkaloids  available. 

The  alkaloids  are  sparingly  soluble  in  water,  but 
readily  soluble  in  dilute  acids,  forming  salts.  Solutions 
of  their  salts  are  precipitated  by  alkalies. 

Heated  in  a  bulb-tube  they  readily  blacken  and  give 
brown  liquid  distillates. 

1.  The  alkaloids  are  precipitated  by  PtCl4  from 
acid  solutions  as  light  yellow  precipitates.  Dilute 
solutions  of  morphine  must  be  evaporated  to  get  the 
reaction. 

2.  A  solution  of  phospho-molybdic  acid  in  nitric 
acid  *  precipitates  the  alkaloids  from  acid  solutions  as 
yellowish  precipitates.  The  action  of  ammonia  on 
these  precipitates  will  be  described  under  each 
individual  alkaloid. 

3.  A  solution  of  potassic  iodide  saturated  with 
mercuric  iodide  gives  yellowish-white,  gelatinous  or 
curdy  precipitates  with  the  alkaloids.  Dilute  acids  do 
not  prevent  these  reactions. 

4.  A  solution  of  iodine  in  aqueous  potassic  iodide, 
gives  with  dilute  acid  solutions  of  the  alkaloids,  red- 
dish-brown precipitates.  These  precipitates  are 
decomposed  by  KOH,  the  morphine  compound  being 
soluble  therein. 


♦  This  solution  is  prepared  by  dissolving  in  carbonate  of  soda 
solution  the  thoroughly  washed  precipitate  obtained  by  adding 
sodic  phospliate  to  the  nitric  acid  solution  of  amnionic  molyb- 
date.  The  solution  so  obtained  is  evaporated  to  dryness,  and 
ignited  till  no  more  ammonia  is  evolved,  and  the  residue  dis- 
solved in  water  and  nitric  acid,  taking  care  that  the  nitric  add 
is  in  large  excess. 
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It  should  be  observed  that  reactions  3  and  4  dis- 
tinguish the  salts  of  the  alkaloids  from  salts  of 
ammonia ;  that  the  second  reaction  does  not  distin- 
guish them,  except  by  the  subsequent  addition  of 
ammonia;  and  that  PtCl4  also  precipitates  salts  of 
ammonia,  but  the  precipitate  is  far  less  easy  to  get, 
being  more  soluble,  and  is  of  a  redder  colour  than  the 
compounds  formed  by  quinine  and  strychnine. 

Quinine,   C»H,4N,0,. 

1.  Warm  some  sulphate  of  quinine  with  strong 
H2SO4.  It  dissolves,  the  solution  gradually  turns 
yellow,  then  blackens  when  the  acid  nearly  boils.  The 
solution  does  not  thicken  as  it  blackens. 

2.  To  a  solution  of  quinine  (in  dilute  HCl)  add 
NaOH.  A  white  pulverulent  precipitate  of  the  free 
alkaloid  is  obtained,  which  is  insoluble  in  excess  of  the 
reagent,  but  may  be  dissolved  out  by  agitation  with 
ether.     AmOH  gives  a  similar  reaction. 

3.  To  an  acid  solution  of  quinine  add  a  few  drops 
of  sodic  hypochlorite  (or  some  good  chlorine  water), 
then  AmOH  in  excess.  A  fine  green  colour  is  pro- 
duced. 

Repeat  this  experiment  with  a  dilute  solution  of 
q'linine,  but  before  adding  the  AmOH,  put  in  some 
solution  of  potassic  (ferro-or])  ferricyanide.  The  care- 
ful addition  of  the  alkali  will  now  produce  a  magni- 
ficent red  colour,  which  changes  in  a  few  minutes  to 
a  reddish  bro^vn. 

4.  To  a  quinine  solution  add  some  phospho- 
molybdic  acid  solution ;  a  yellow  precipitate  falls.  Add 
now  excess  of  AmOH;  the  yellow  precipitate  is 
changed  to  a  much  smaller  white  one. 

Morphine,  CiyHi^NO^. 

1.  To  a  small  quantity  of  morphine  add  strong 
HjSO*.  If  the  acid  is  pure,  there  will  be  no  colour 
produced  in  the  cold,  and  on  warming,  a  brown  colour 
will  be  developed,  which  darkens  as  the  heating  is 
continued. 

If  the  H,S04  contains  any  nitric  acid,  the  solution 
will  develope  a  red  colour  on  gently  heating  it.  This 
colour  is  best  obtained  by  first  warming  the  morphine 
with  strong  H,S0^,  then  when  nearly  cold,  adding  a 
drop  of  HNO3.  So  produced  the  colour  is  a  rich  red, 
inclining  a  little  to  purple,  but  soon  passes  into  a 
lighter  tint. 

2.  To  a  solution  of  a  moiphine  salt  add  NaOH  very 
carefully.  A  white  crystalline  precipitate  is  obtained 
readily  soluble  in  excess  of  NaOH. 

AmOH  produces  the  same  precipitate,  difficultly 
soluble  in  excess,  and  NajCOj  also  precipitates  the 
alkaloid  insoluble  in  excess  of  the  reagent  Morphine 
may  therefore  be  precipitated  from  its  solution  in 
NaOH  by  acidifying,  and  then  adding  either  AmOH 
carefully,  or  NajCO.,. 

3.  Put  some  solid  morphine  into  a  porcelain  dish, 
and  pour  over  it  a  few  drops  of  Fe,Clfl-  Triturate  the 
morphine  with  a  glass  rod,  and  observe  the  blue 
colour  produced.  Divide  this  solution  into  two  parts, 
and  to  one  add  HCl ;  the  colour  disappears  at  once. 
Warm  the  other ;  it  gradually  changes  to  a  reddish 
brown  ;  the  blue  colour  returns  on  cooling  it. 

4.  To  an  acid  solution  of  morphine  add  the  phospho- 
molybdic  acid  solution ;  a  yellow  precipitate  falls.  Add 
now  AmOH  ;  a  deep  blue  solution  is  obtained.  This 
reaction  is  highly  sensitive  and  characteristic. 


<«i~*> 


Strychnine,  QsHj^NjO.. 

1.  Warm  some  strychnine  with  concentrated  H.SO^. 
It  dissolves  without  any  change  of  colour,  and  blackens 
only  very  slightly  even  when  the  acid  is  heated  to  its 
boiling  point 

2.  To  a  solution  of  strychnine  in  HCl  add  NaOH ; 
a  white  crystalline  precipitate  is  obtained,  which  is  in- 
soluble in  excess  of  the  reagent 

If  AmOH  is  used  instead  of  NaOH,  the  precipitate 
dissolves  readily  in  excess,  but  the  solution  soon 
begins  to  deposit  the  alkaloid  in  the  form  of  silky 
needles. 

3.  Put  a  crystal  of  strychnine  in  a  porcelain  dish, 
add  to  it  a  drop  or  two  of  strong  HjSO*.  When 
solution  has  taken  place,  rub  the  liquid  with  a  crystal 
of  K,Cr,0,T  and  a  rich  violet  colour  will  be  obtained, 
quickly  passing  through  purple  to  red,  then  to  reddish 
brown.  Other  oxidizing  agents,  such  as  peroxide  of  lead 
or  ferricyanide  of  potassium,  produce  a  similar  play  of 
colours.  This  reaction  is  very  sensitive  and  charac- 
teristic. 

4.  To  an  acid  solution  of  strychnine  add  the 
phospho-molybdic  acid  solution,  and  to  the  yellow 
precipitate  obtained  add  excess  of  AmOH.  The  pre- 
cipitate dissolves  to  a  colourless  liquid.  In  this  re- 
action strychnine  salts  resemble  ammonium  salts. 
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CHRISTMAS     SONG. 

Words  by  George  Bennett. 

1.  Spring'time     is       a       time     of    beau  •  ty,       Tu   -   biOaDt  with     joy    and  song ;  Sum-mer  brings  us 

2.  \Vin-ter's     cold   we      are     not    fear-ing — Ice     and  snow  to    sport    in-vite;   No -thing  warms  us 

3.  We    can   make  the   Christ -mas    mer-ry,     And    the  new  year    hap-  py,   too.      If      at  home  and 
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Q      .81      SiOi  t8| 

I  Hi     .Mi      :  rOi  J1| 

d    .d     :d  .d 


:tr— S^ — f--d 


r-^n^— / 


1,     .8, 

f,    .n, 
d    .d 


:d     .81 
:d     ^ 


n    .,n    :8    .d 

8|     .,81     :8|     .Ml 

d    .fd    :ti    .d 


r  .ti    :d 
li  ,8nfi:ni 

fi  .81    :d, 


:^ 


-»-a  — 


cres, 

v\    x\  :r  .8 

8|     (Cl  \  X\  •  1»i 

d|,r|ji|,fi  :8|  .81 


gold  -  en     sun-  shine,    Hap  -  ny      days  and 
up     like   skat  •  ing,       Or     like      jol  -  ly 


school  we're  striv-  ing     What    is 


right   and 


"^^^^f^-^^^ 


int—^. 


SZSiEF 


ev  -'nings  long ;    But     with    win  -  ter*s  gloom  the  sea  •  son 

slides   dc  -  light :   W^e      can   keep      the  pot       a   •  boil  •  ing. 

best     to       do  ;    This     will  height  -  en  our  en  -  joy  -  ments, 

—X S r— r— # # ^ 


:t 


5,: 


PZI  -t/ !• ^ — - 


;J5EE: 


I 


Key  F.^ 
f  ^f      .8      :f 

.n 

^r     .r      :r 

.d 

.  ^r4  .t,  ,8,:t, 

.d 

k.    ^    ft    . 

^ 

J 


8 

d 

n, 


.fjn  :r      rn^f 
.d      :d      :d 

.1|        if,        ITi 


^^m 


KKYBt>./ 
'8|      .li,8,  :8|       A 


.t. 


:n, 
*:d 


.n, 

.d, 

1^ 


t, 


ji      :d      .1| 

J1i        \Vi\       JP\\ 

.861    :1|     .d 


^    t^    5     1/    1/     u»     1/       ^    "^    ' 


That  wc   love    is        hast-'ning      near.        And    its   com-ing        we    are  hail-ing    In  our  dreams  with  shout  and  cheer. 
Though  no    blaz  -  ing       6re     is        near ;    Cheeks  will  glow  and     eyes  will  brighten    At  the  thoughts  of  Coristmas  near. 
When  with  kin- dr^  hearts  we       meet,        And  with   fes-tive    hopes  and  wisli- es     All    the  loved  and      lov -ing  meet. 


^^^ggrj^^l^g 


-N— X— 1 


mf 
8      .8 


^?^?!i3^^_^ 


:s    .f/i 
n    .d     :t|    .d 
d    .Hi    :ri    .di 


Key  f. 
f    .njr  :n    .d    ^8,d'.t,l  :8,n.f  ,1 

li  .8jfi:8i  ^1  <"id  .d     :d    A 

di  .d     :d    .d    !sn  .f     :n,d.l|,f, 


«5--^3i^-E?EE=ll 


8  .t  :d' 
n  .r  :n 
81 .81  :d 


f^fjH.rjdJti    .djjT'n    .r,d  ;8 
li    .1|    :8|    .81     81    .fei   :8,,t.  .d,r 
X\    X\    :8|,f|.ni,ri  di    .1|     \%\     •lifti 

Chori's.  ->^  

W^en  the  sing*  ers,  waits,  and  rtng-ers,  W^ake  the  glad-some    song  and    chime,     And  the  youth-ful,  fond,  and  truth-ful. 


-^ 


KeyB?.  Chorus. 
^'8,f  ji,r  ;d    .d    'f^n.rjdit,    .d,r 

8|     •8i,I|!ni     •I|,8|  X|     tl|      '81     .81 

^ti    .81    .1|,8|  .fi,ni  Ti    .fi    :8i,f|,ni,ri 


{ 


KeyF. 

n,r  A^ :  '8tf»n,8 
8|    .81    :^r  .d 
di    .ni    :  '^t|.d 


fjPi.r^  :d 
r4*ti    :d,ni.fi,8, 


Key  b  ,*>. 
^8iAr4  ;r    .8 

^rii  .81     :ti  .81 


fi    .81    :d    .r/i;'d    .n,    :8i  .ti 


n    .rjd:r     .8 

8|    .81      !vi      tS| 

d   .Hi    :ai    .ti 


p      1/       /      /■         ^      >      r        "i^^ 


Wei -come  give     to      Christ  •  mas-time. 


J?--:?— 


fe^-"  ~l  -  5  — *-^-l|- 
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—"-^ — I — ^- 


:q^i- 


8     .fjrt  :r     jn  ,f 

1%  a^l  Sll  •1| 

d     .di      :f|     .ri 


iTjjd.tj^rd 
8i    .fi    :n, 

8j      aSf       !d| 


Syniph.  for  liarmoniumJ^^ 


'1        •*!  I*ll*l  •/!»"* I 


/l         .'1        Ml       .*! 

'•i    ./i   :«i/i.'«i.'*i 


'1        •*!        tn       '^l 

'^i    :"h  :/i  ./i 
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CANDIDATES. 

Three  hours  and  a  halfaUowtd* 
Arithmetic. 

MALES. 

1.  Find  the  difference  hetween  the  cost  of  3.592  articles  at 
;(3  128.  8d.  each,  and  3,683  articles  at;f2  43.^1  id.  each. 

2.  If  an  i8-gallon  cask  of  beer  lasts  for  4  weeks  and  4  days, 
how  many  pints  of  beer  are  consumed  in  3  days  ? 

3.  A  person  b  ught  8  acres  I  rood  6  poles  at  £^^  an  acre,  and 
18  acres  2  roods  33  poles  at  ;(52^an  acre,  together  with  a  fiurm- 
house  worth  a  Quarter  of  the  price  of  the  whole  of  the  knd. 
What  amount  of  purchase  money  was  required  altogether  ? 

4.  I  exchange  18  dozen  of  wine  for  a  gold  snuff-box  weighing 
8  OS.  13  dwts.  10  grs.,  valued  at  £\  los.  od.  per  oa. ;  at  what 
do  I  value  the  wine  per  dozen  ? 

FBMALES. 

1.  Make  out  the  following  bill : — 

81  lbs.  of  tea  at  2s.  iid.  per  lb. 
99  lbs.  of  coffee  at  is.  7^.  per  lb. 

54  lbs  of  cocoa  at  is.  5d.  per  lb. 
243  lbs.  of  rice  at  2f  d.  par  lb. 

31  lbs.  8  oz.  of  butter  at  is.  lod.  per  lb. 
63  lbs.  of  loaf  sugar  at  yjd.  per  lb. 
108  lbs.  of  moist  sugar  at  3id.  per  lb. 
38  lbs.  4  oz.  of  bacon  at  lod.  per  lb. 

55  lbs.  2  oz.  of  cheese  at  8d.  per  lb. 

2.  Find  the  cost  of  14, 773  acres  2  roods  of  land  at  jf  63  los.  6d. 
an  acre. 

3.  What  is  the  value  of  1,491  articles  at  £^1  iis.  id.  each? 

4.  30  cwt.  3  qrs.  9  lbs.  12  oz.  at  jf  16  6s.  8d.  per  cwt. 

Grammar. 

1.  Parse  all  the  verbs  in  the  following  : — 

'  The  king  looked  long  upon  her  ; 
"  I  would  thou  wert  not  here; 
Yet  I  refuse  thee  nothing, 
Because  thou  ait  so  dear." 
Up  sprang  that  joyous  lady 
And  eageny  she  iMide 
That  they  should  loose  the  fetters 
Upon  those  captives  laid*' 

2.  In  what  classes  may  adjectives  be  arranged?  Give  ex- 
an.  pies  in  each  class. 

3.  What  is  meant  by  '  case '  ?  What  are  the  cases  of  nouns 
in  English,  and  how  do  you  distinguish  them  ? 

Geography. 

1.  Describe  a  coasting  voyage  from  Gravesend  to  South- 
ampton. 

If  you  can,  draw  a  map  of  this  portion  of  the  coast. 

2.  The  subject  for  a  prize  Uieme  at  a  school  was : — 

*  Which  is  the  finest  river  in  Great  Britain  ? ' 
Four  boys  tried  for  the  prize;  one  bom  in  London,  one  in 
Glasgow,  one  in  Perth,  one  in  Welshpool ;  and  each  chose 
his  own  river.    What  did  each  find  to  say  ?    And  which  do 
you  think  ought  to  have  got  the  prize  ? 

3.  Name  six  important  towns  in  Ireland.  Describe  fully  the 
situation  of  each,  and  mention  any  curcumstances  connected  with 
them. 

Composition. 
Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Witherslack. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  There 
are  fifteen  English  yachts  at  Trouviile, 


Music, 
t 

I.  Write,  over  each  of  the  following  notes,  its  pitch  name 
(C,  D,  Do,  Re,  or  other),  and  under  each  its  duration  name 
(crotchet,  quaver,  or  other). 


i 


X 


I 


dfc 


i 


i^m 


:jaz 


2.  Follow  each  of  these  notes  by  its  corresponding  rest 


i 


za: 


m 


^mt 


^pz: 


3.  How  many  tones  and  semitones  are  found  in  a  major  scale, 
and  what  places  therein  do  the  latter  occupy  ? 


ANSWERS.-'CANDIDA  TES. 


Arithmetic. 


MALES. 


I.  (a)     Value  at  ;Ci 


£     s.  d. 

3592    o   o 

3 


If 

rf 
f> 

»» 


£2  —  ••• 

ios.si  valaeatj^i 
2s.=i  M  los. 
8d.=i        ..       2s. 


rt 


£^  I2S.  8d. 


[b)   Value  at  ;f  I 


less 


If 
»• 

»» 


J^m  ...  ... 

5s.  si  value  at  ;f  I 


xd.=A 


*» 


Ss.    = 


10,776 

0 

0 

1796 

0 

0 

3S9 

4 

0 

119 

u 

8 

13.050 

18 

S 

£ 

s. 

d. 

3683 

0 

0 

2 

7366 

0 

0 

920 

15 

0 

8286 

15 

0 

15 

6 

II 

)$27I 

8 

I 

diff.  of  (fl)  and  (^)  =  Gffi3.o5o  iSs.  8d.  -;t827i  8s.  id.) 

^4779  'O8'  7d.  Ans. 


2. 


18  galls,  or  144  pts.  for  32  days =4}  i>ts.  for  I  day. 
.*.  they  consume  4i  x  3  or  13}  pts.  in  3  days. 


3.  (a)      Value  of  X  ac 


•f 
»> 
i» 

ff 


0  ac«  ...  • .  • 

1  rd.  =i  value  of  x  ac. 
5po.  =^  „  I  rd. 
I    »  =1        M     Spo- 


8  ac.  I  rd.  6  po. 


(i)     Value  of  i  ac. 


If 

»f 
If 
ff 
ff 
ff 

ff 


I  o  ac.  ...         • . « 

2  rds.  =  I  val.  of  i  ac. 
20  po.  =t    „        2  rds, 
10  .,     =4     „    20  po. 
2  „     =i     „     10 
I  ..     =1     ..      2 


ff 


f> 


18  ac.  2  rds.  33  po. 


Sum  of  (a)  and  (/O 
and  i  of        „  „ 

.*.  the  purchase  money 


£    s.  d. 

56    o   o 

J 8 

448    o   0 
14   o   o 

I  15    0 
o    70 

464     2     O 

£    s.  d. 

52    o    o 

18 

936    O    0 

26    o   o 

6  10   o 

3    S   0 
o  13   o 

066 

972  14    6 

464    2    o 

1436  16    6 

359    4^^ 
1796    o    7t  Ans. 


Value  of  I  oz. 


ff 
ff 
ff 
fi 


O  v2«         •••  •••  ••• 

10  dwts.  =  4  value  of  i  oz. 
3\  »  =i  „  lodwt. 
2  grs.  =^      V, 3i  f» 


„     8  oz.  13  dwts.  10  grs. 

.*.  18  doz.  costs 

and  I 


ff 


ft 
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FEMALES. 


I.         8i  lbs.  at  2s.  lid.    per  lb.  ...         = 

99 

54 
243 

3ii 

63 
io8 

38i 

55i 


IS.  74(1. 

i» 

IS.  5d. 

n 

OS.  2|d. 

i> 

IS.  lod. 

It 

05.  7id. 

»f 

OS.  34d. 

n 

OS.  lod. 

M 

es.8d. 

>» 

£  s.  d. 

S3 

II  l6    3 

S 

8    o  io| 

ss 

3  i6    6 

=s 

2  15    8i 

^ 

a  17    9 

s= 

1  19    44 

:s 

I  If    6 

S! 

I    II   lO) 

=5 

I  i6    9 

36    6    6i  Ans. 


2.    Value  of  land  at  ;f  i  per  ac. 


i» 
i> 


;f63     „      ^ 
108. =i  at  ^i 
6d.  =|j'^  11  los. 

;£63  108.  6d. 


3.    Value  of  whole  at  ;f  I . .  • 


;f      8.     d. 
14773  10    o 

7 

103414  10    o 

? 

930730  10    o 
7386  15   o 

369  ^  ^ 

I     -  1  --------  ^ ^ 

938486  II    9  Am. 

£      «.  d. 
1491    o    o 

. 4 

5964    o    o 
8 


fft 
»» 


j(y3^      ***         *** 
ios.  =  |  val.  at  £\ 
IS.  =^       y,     los. 
id.  =  tV     .,     IS. 


47712    o    o 
745  10   e 

74  "    ^ 


fi 


V\ 


£Z2  IIS.  Id. 


4.  Value  of  I  cwt. 


»• 

f9 
>f 
•f 
»* 
ft 

9f 


30  cwt. 

2  qrs.  s  i  value  of  i  cwt. 
I  •■     s^        ^      2  qrs. 

I     >i 

1  I. 

2  lbs. 
8  oz. 


7  lbs. = I 

8  oz.  =i± 
4  »     =t 


II 

n 
n 
If 


30  cwt.  3  qrs.  9  lbs.  12  oz.  =         503  13    5J  Ani. 


Orammar. 

1.  looked—VBitnj^  reg.  verb,  indie,  post  indef.,  3rd  pers. 

sing.,  ag^reeing  with  subj.  king, 
wauld—SdtcXvrt  verb  (rc/fV/,  would) y  indic,  pastindeC,  ist 

pers.  sing.,  agreeing  with  subj.  /. 
tMrf-*-4rreg.  substantive  verb  amt  was,  Am»,  subjunctive, 

past  iadef.,  sad  pers.  sing.,  agreeing  with  subj^  tkou, 
refuse — ^reg.  trans,  verb,  indie,  pres.  indo*.,  ist  pers.  sing., 

agreeing  with  subj.  2. 
art — ^irreg.  subj.  verb,  am,  Ttfos,  beettf  indie,  pres.  indef., 

2nd  pers.  sing.,  agreeing  with  subj.  ikou. 
sprang— rXLXx9jas,  verb,  strong  con.,  springs  sprong^  sprung^ 

indie.,  past  indef.,  3rd  peis.  sing«,  agreeing  with  subj. 

lady, 
hade — trans,  verb,  strong  con.,  bid^  hade,  hidden^  indie,  past 

indef.,  3rd  pers.  sing.,  agreeing  with  subj.  she, 
sActtld-^tfttiL  auxiliary  verb,  sAall,  sAauld^  indie,  past 

ittdc£,  forming  with  the  infinitive  of  r^.  verb, 
i^j)^— the  past  indef.  potential,   3rd  pen.  {dur.  agreeing 

with  subj.  ihey. 
Zdi/— complete  part,  of  It^t  loid^    Uud^  agreeing   with 

fetters, 

2.  Adjectives  may  be  arranged  in  three  classes — 

(i)  Adjectives  of  quality ^  e.g.,  good^  old,  red^  beautiful, 

(2)  „         quantity,  e.g.,  one,  two,  little,  mueh. 

(3)  „        distinction,  c,g,,frst,  this,  each,  next,  my, 

3.  Case  is  an  inflexion  of  nouns  and  pronouns  for  showing  the 
relation  which  they  bear  to  other  words.  The  cases  of  nouns  in 
English  are  (i)  the  Nominative,  which  is  used  to  express  the 
subject  of  a  sentence,  as  /smiled.  He  sang. 

(2)  The  Possessive,  used  to  show  the  possessor  of  something, 
as,  John's  hat,  the  bo/s  cap ;  (3)  the  Ob^tive,  used  when  the 


noun  or  pronoun  is  acted  upon  by  a  verb,  or  when  it  is  the  object 
of  a  relation  (governed  by  a  preposition),  as.  He  strikes  the  door 
with  a  stiek  ;  *  I  know  him  it  whom  you  speak.' 

Note. — When  a  person  is  addressed,  the  noun  is  sometimes 
said  to  be  in  the  Vocative  case,  as  *  John,  come  here,'  and  the 
noun  or  pronoun  in  such  sentences  as  '  Give  him,  them,  John, 
etc.,  some  monejr '  is  also  said  to  be  in  the  Dative  case.  The 
Dative  case  (or  mdirect  object)  also  occurs  after  such  words  as 
like,  next,  mar,  etc.,  as  *  like  him,' '  next  them.' 

Geography. 

I.  Starting  from  Gravesend,tL  great  summer  resort,  we  come 
to  Sheerness,  a  fort  built  after  the  insult  of  the  Dutdi,  1667,  aiKl 
then  to  the  much-frequented  waterine-places  Margate  and 
Ramsgate,  This  part  of  Kent  used  to  be  separated  from  the 
mainland  by  the  Stour,  and  was  called  HtntlsU  of  Tkanet, 
Passing  Sandwich  we  come  to  Dea/^  with  its  many  boatmen  and 
pilots,  who  depend  for  a  living  on  the  shipping  whidi  rescnrt  to 
the  Downs  lying  between  the  shore  and  uie  Goodwin  Sattds, 
Dover  is  a  busy  port,  having  great  passenger  traffic  with  the 
Continent.  On  this  coast  were  the  original  Cinque  Ports  estab- 
lished by  the  Conqueror,  Scmdwich,  Dover,  Jfythe,  New  Romn^^ 
and  Hastings,  Sailing  west  we  reach  Basting,  near  the 
famous  battlefield  of  ito6  ;  and  Brighton,  a  beautiful  town,  and 
a  lavourite  resort  of  George  IV.  Passing  Selsta  Bill  we  come 
to  Spithiod,  the  safest  roMStead  in  England,  and  after  visiting 
Portsmouth,  with  its  fiunous  dockyard  and  fortifications,  we 
arrive  at  our  desthiation  Southampton,  a  very  iiiq>ortant  packet 
station  to  the  West  Indies  and  the  Mediterranean. 

a.  The  Thames,  rising  m  the  Cotswold  Hills,  has  a  basin  not 
consisting  of  only  one  valley  but  of  man^ ,  aU  opening  into  the 
largest  valley.  The  various  secondary  rtver^eyitems  are  sepa- 
rated from  one  another  by  intervening  kigher  lands^  penetrating 
fiur  in  the  genenl  level  of  the  drainage.  This  system  of  vallevs 
gives  a  beautifiil  diversity  of  hill  and  dale^  that  renders  tae 
Thames  scenery  very  pleasing ;  and  in  the  upper  part  of  its 
basin  the  country  is  wdl  suited  for  the  production  of  grain  and 
dairy  produce.  The  Thames  above  London  is  noted  for  the 
purity  of  its  waters,  and  its  current  is  neither  rapid  nor  sluggish. 
Though  it  may  not  excel  some  rivers  in  the  beauties  of  Nature 
it  is  the  chic^  river  of  Great  Britain,  has  the  largest  dty  in  the 
world  on  its  banks,  and  b  commercially  by  far  the  most  impor- 
tant on  tiie  face  of  the  globe.  Few  rivers  can  boast  of  such 
places  as  Oxford,  Eton,  IVhidsor,  Richmond,  Chelsea,  Greenwich, 
Woolwich,  Chatham,  and  Sheemess,  which  both  enhance  its 
natural  attractions,  and  give  the  stream  a  classic  character. 

The  Clyde  rises  in  the  Lowther  Hills,  and  after  its  union 
with  the  bouglas  forms  a  succession  of  beautiful  cataracts,  the 
chief  being  the  magnificent  falls  of  Cora  Lin.  It  afterwards 
takes  a  north-west  course  through  a  comparativeljr  well-cnlti* 
vated  district,  and  after  receiving  several  tributaries,  spreads 
out  at  Dumboirton  into  a  broad  estuary.  Few  rivers,  it  has  been 
said,  can  boast  of  scenery  of  greater  variety  or  of  greater  beantv 
than  the  Clyde.  Above  Glasgow,  its  course  is  now  through 
verdant  lawns,  now  through  rocky  defiles,  and  now  between 
s^eep  and  gorgeously  wood«l  banks.  Below  Glasgow,  where  it 
widens  into  an  estuaiy,  lofty  hills  rise  on  every  side,  and  bound 
the  far  distance.  Loichs  or  arms  of  the  sea  branch  off  at  various 
points  on  the  north  and  west,  carrying  the  eye  of  the  tourist 
mto  mountain  valleys,  while  the  shores  are  studded  with  beau- 
tiful villas  and  watering-places,  the  resort  not  only  of  Glasgow 
citizens  but  of  visitors  from  all  parts  of  Britain.  The  whole 
presents  a  panorama  of  unequalled  beauty,  grandeur,  and  ma£- 
nificence,  an  attraction  to  painters  and  lovers  of  nature  from  all 
parts  of  the  earth. 

The  Tay,  rising'in  the  Southern  Grampians,  flows  in  a  north- 
easterly direction  expanding  into  the  beautiful  LochTay .  It  is  after- 
wards joined  by  the  Tumel,  which  is  acknowledged  to  be  one  of 
the  finest  of  Scottish  rivers.  After  receiving  the  Tumel,  the  Tay 
flows  south,  and  the  scenery  is  very  picturesque,  and  continues 
so  till  two  miles  south  of  Dunkeld.  It  then  traverses  a  well- 
cultivated  and  fertUe  country,  and  enters  the  German  Ocean 
below  Dundee,  where  it  was  crossed  by  an  iron  bridge,  a  won- 
dttfiil  structure,  whidi  came  to  grief  in  the  storm  of  1879.  The 
Tay  is  fed  by  some  very  picturesque  tributaries,  and  is  known 
to  be  the  finest  salmon  river  in  Great  Britain.  Its  basin  is 
bounded  by  the  Grampians,  Ochil,  and  Sidlaw  Hills.  Perth, 
an  ancient  city  on  its  banks,  has  one  of  the  finest  situations  of 
any  town  in  Scotland,  and  Uie  view  from  Kinnoul  hill  gives  a 
picture  of  the  valley  of  the  Tay  which  is  admired  for  its  beauty. 
The  Severti  rises  on  the  east  side  of  Plinlimmon,  under  Uie 
name  of  the  Hafren, '  queen  of  rivers.*  At  Newton  it  receives 
the  name  of  Severn,  flows  through  the  beautiful  vale  of  Mont- 


48538    S    3  Ant. 

;^     S.      d. 

16    6    8 
6 

98    o    o 

^ 

490   o   o 

834 

419 


I  o    s 

o  5  10 
o 

o  o 


o3 


496 


THE  PRACTICAL   TEACHER. 


[Dec,  1881. 


gomery,  and  continues  on  through  a  series  of  almost  unriTalled 
vales,  pursuing  its  romantic  course  through  the  counties  of  Salop, 
Worcester,  and  Gloucester.  The  nature  of  the  Welsh  country 
precludes  the  possibility  of  extensive  plains,  but  gives  the  valleys 
generally  a  narrow  nigged  form,  which  b  particularly  favourable 
to  romantic  beauty.  These  valleys,  respectively  known  as  the 
vale  of  Worcester,  the  vale  of  Gloucester,  and  the  vale  of 
Berkeley,  are  not  only  distinguished  for  their  great  natural 
beauty  but  also  for  their  fertility. 

3.  Dublin  is  the  capital  of  Ireland  on  the  Liffey.  Its  castle 
is  the  residence  of  the  Lord-lieutenant  Besides  being  the  seat 
of  government,  Dublin  is  the  seat  of  the  Irish  law-courts,  of  a 
university,  and  of  various  learned  and  scientific  bodies.  The 
magnificence  of  its  cathedral  and  public  buildings  entitle  it  to 
ranic  as  one  of  the  finest  cities  in  Europe.  Its  jail,  Kilmainham, 
has  become  famous  under  the  Coercion  Act. 

Beijast  lies  on  the  north  side  of  the  Lagan  at  the  head  of 
Belfast  Lough.  It  is  next  to  Dublin  in  respect  of  population, 
and  one  of  the  most  rapidly  rising  towns  in  the  whole  kingdom. 
Belfast  is  the  centre  of  the  Irish  Imen  trade,  as  well  as  the  chief 
seat  of  both  the  linen  and  cotton  manufiic  ures  of  Ireland.  In 
an  island  on  the  Lagan  is  an  iron  ship-building  yard,  from  which 
have  been  launched  some  of  the  finest  vessels  afloat.  One  of  the 
Queen's  colleges  of  Ireland  is  situated  in  Belfast. 

Cork  is  the  principal  town  in  the  south,  on  one  of  the  safest 
and  finest  harbours  m  Europe.  It  possesses  ^at  trade  in  the 
export  of  grain  and  all  sorts  of  provisions.  It  is  the  seat  of  one 
of  the  Queen's  colleges.  The  port  of  Cork  formerly  known  as 
the  Cove,  is  now  caUed  Queenstown  in  honour  of  the  Queen's 
visit  in  1849. 

Limerick  stands  at  the  head  of  the  estuary  of  the  Shannon, 
carries  ^on  important  linen  and  other  manufactures,  and  is  the 
leading  port  on  the  west  coast  for  the  export  of  raw  produce. 
Famous  for  its  siege  (1690-91). 

Gahuay  u  at  the  mouth  of  the  Corrib  in  Galway  Bay*  ha> 
also  considerable  trade  in  raw  produce,  and  is  the  seat  of  one  of 
the  Queen's  colleges. 

Londonderry^  the  principal  port  on  the  north  coast,  stands  at 
the  head  of  L.  Foyle.  It  sustained  a  memorable  siege  against 
t^e  whole  Irish  forces  of  James  II.  (1688-89). 
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Minim. 


Quaver.         SemiqaaTcr.      Crotchet.       Semibreve. 


^.  Five  tones  andlwo  semitones,  the  latter  being   found 
bciween  the  3rd  and  4th,  and  7th  and  8th  notes  of  the  scale. 


FIRST  YEAR. 
Pupil  Teachers  at  end  of  First  Year. 

Three  hours  and  a  half  allowed. 
Arithmetic. 

MALES. 

I.  Find  the  value  of  112  oz.  at  £^  per  cwt. 

3.  If  the  poor  rate  paid  on  a  house  rated  at  £6^  be 
iC^ '390625,  what  amount  of  poor  rate  ought  to  be  paid  in 
£  s.  d.  on  a  farm  rated  at  ^^272  ? 

3.  Find  by  decimals  and  by  vulgar  fractions,  the  difference 
between  \  and  ^  of  half  a  crown,  and  reduce  it  to  the  decimal 
of  half  a  guinea. 

4.  Compare  the  values  of  '875  of  5s.  3d.,  and  785  of  6s.  8d. ; 
and  state  the  difference. 

5*  One-third  of  a  package  of  cloth  is  sold  at  2s.  6d.  a  yard  ; 
one-fourth  of  it  at  is.  6d.  a  yard;  the  remaining  25  jrards  at 
IS.  lod.  a  yard,  gaining  by  the  whole  transaction  2d.  a  yard  en 
the  cost  price.    Find  the  whole  gain. 

FEMALSS. 

I.  A  bill  for  gas  being  £s  9s.  3d.,  when  gas  was  at  45.  9d. 
per  1000  ft. ;  what  will  ii  be  whsn  the  price  of  g  s  is  increased 
by  IS.  6d.  per  1000  ft.  ? 


2.  If  6  men  can  reap  16  acres  in  4  days,  working  10  hoan  a 
day,  in  how  many  days  will  10  men  reap  «4  aaes,  working  12 
houn  a  day  ? 

3.  A  number  of  men  built  a  wall  50  yds.  long  in  20  days  of  12 
hours  each,  in  how  many  days  of  10  hours  each  could  they  have 
completed  it  ? 

4.  If  after  paying  income  tax  at  i?.  2d.  in  the  pound,  a 
gentleman  has  ^701  los.  lod.  remaining,  what  is  his  annual 
income  ? 

Grammar. 

1.  Parse  all  the  pronouns  in  the  following  passage  :^ 

'Once  more  my  sire*s  abode 
Is  mine,  behold  the  floor  I  trode 

In  tottering  infancy  t 
And  there  the  vaulted  arch  whose  sound 
Echoed  my  joyous  shout  and  bound 
In  boyhood,  and  that  rang  around 
To  youth's  unthinking  glee.' 

2.  Pronouns  admit  of  more  inflexions  than  nouns.  Prove  by 
examples  that  this  is  so. 

3.  Prepositions  are  said  to  indicate  relations  of  place,  of  time, 
of  causality.  Give  examples  of  prepositions  indicating  eadi 
relation. 

Geography. 

Answer  Q.  I,  or  Q.  3,  noi  both, 

1.  The  subject  for  a  prize-theme  at  a  school  was  \—Wkkk 
is  the  finest  river  in  Europe  ? 

Four  boys  tried  for  the  prize,  one  bom  at  Seville,  one  at  LyonSi 
one  at  Cologne,  one  at  Buda-Pesth ;  and  each  chose  bis  ovn 
river.  What  did  each  find  to  say  ?  And  which  do  you  think 
ought  to  have  got  the  prize  ? 

2.  Draw  a  full  map  of  Italy. 

3.  Name  six  important  towns  in  Ireland,  and  say  whityoa 
know  of  each. 

History. 

1.  Write  down  a  list  of  our  kings  from  Egbert  to  Ethelied, 
with  dates. 

2.  Give  the  dates  of  William  I.,  Henry  II.,  Edward  L,  vA 
Richard  II.,  and  name  their  immediate  successors. 

3.  Write  out  a  list  of  our  sovereigns  from  1625  to  1714,  with 
dates. 

Penmanship. 

Write  in  large  hand,  as  a  specimen  of  copy-setting,  the  word, 
Witherilack, 

Write  in  small  hand,  as  a  specimen  of  copy-setting,  Therein 
fifteen  English  yachts  at  Trouville, 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  yoo 
by  the  Inspector. 

Music. 

I.  Write  in  a  the  scale  of  A  {La),  and  in  ^  the  scale  of  t) 
{Me\  placing  a  sharp  or  a  flat  before  each  note  requiiiog  ooe* 
Slark  the  places  of  the  semitones. 

a  b 


$ 


i 


2.  Place  its  second  below  a,  its  third  below  b,  its  fourth  aboft 
c,  its  fifth  above  d,  and  its  octave  below  e, 

b  c      ^  d 


i 


^^ 


I 


^ 


3.  How  many  semiquavers  are  equal  (in  length)  to  one  miniffl? 
How  many  quavers  are  equal  (in  lenclh)  to  one  semibtve? 
How.  many  crotchets  are  equal  (in  lei^gth)  to  one  dotted 
minim? 

ANSfVERS.^FIRST  YEAR. 
Arithmetic. 

MALES. 


I. 


I  cwt.  or  1792  oc  cost  £\i  or  68d. 
I  OS.    „    6Sd.  -r  1792 
.'.  112  oz.    „    68d.  X  4fh 
!./•  or  4M.    Aos. 
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2. 


£^Z  pay  a  rate  of  ;f  2*390625  or  £^  7s.  9|d. 

L^  n         £2  7s-  9*4-  -^  ^3 

.'.  £^^  »f         £2  7s.  9H.  X  V^ 

i.e.  9Ad-  X  272  =  £10  6s.  !;jd.    Ans. 

3.  1  of  3od.  =  /y  or  •i6of  30d. 

/.  the  diff.  =  ^V  i>  *i  of  3od.,  i>.  3d.  which  is  ^f^  of  los.  6d, 
or  ^,  and  this  fraction  reduced  to  a  decimal  =  '013809^.   Ans. 

4.  (a)  785  =  ^Mf  =  Mi  ;  and  HJ  of  6s.  8d.  =  5    2H 
{b)  -875  =  ^jfj^  =  {  ;  and  t  of  5s.  3^-  =  4    7^ 

.*.  (a)  is  greater  than  (*)  by  o    jU^. 

5.  J  +  J  =  A ;  .*.  25  yds.  =  A  of  the  whole,and  the  whole 

=  25  X  V  —  ^  y<^« 
.*.  A  gain  of  2d.  per  yd.  gives  60  times  2d.  or  los. 

5.  If  it  mean  that  the  60  yds.  were  bought  at  is.  8d.  per  yd. 

then  the  whole  gain  =  (20  yds.  at  28.  6d.)  +  (15  yds.  at  is.  6d.) 

+  (25  yds.  at  IS.  lod.)  -  (60  yds.  at  is.  8d.)  =  £$  l8s.  4d. 

-  £S  0*«  ^*  =  1 8s.  4d. 

FEMALES. 

I.    At  57d.  per  jooo  ft.  the  cost  is  £$  9?.  3d. 


Id. 
75d. 


If 


II 
II 


I3iid.  -r  57 
I3iid.  X  Jf 
i^,  23d.  X  1S=  £l  3»«  9d. 


2. 


6  men 


:  24  ac.    I  : 
:  10  ho.   ) 


4  days  :  days  required. 


10  men 
16  ac. 
12  ho. 

4  days  X  1^  X  1^  X  H  =  3  day«- 

,    Working  12  ho.  a  day  they  take  20  days 

II  I  >i  »       20  days  X  12 

II        10  „  „       20  days  X  }J  or  2^  days. 

The  sum  of  i8s.  lod.  is  got  from  £1 

,1  Id.  „         £1  -r  226 

;f70i  lot.  lod.  or  i68370d.      „        £1  x  ^V^^or;f74S. 

Grammar. 


1.  My — pronominal  poss.  adj.  attributive  to  sire. 

j9ffifr— personal  pron.  ist  pers.  masc.  eisg.  poss.,  attributive 

to  (abode.)' 
I — ^personal  pron.    ist  pers.  masc,,  slug,  nom.,  subj.   of 

trode, 
whose—himi^lt  relative  pron.  referring  to  arch,  neut.  sing., 

poss.,  attributive  to  sound, 
my — as  before  attrib.  to  shout, 
Mn/'— simple  rel.  pron.,  referring  to  0rM,  neut.,  sing.,  nom., 

subj.  of  rang. 

2.  That  pronouns  have  more  inflexions  than  r.ouns,  may  be 
seen  by  comparing  the  inflexions  of  man  with  the  pronoun  he^ 
which  is  that  noun*s  substitute. 

Sing       Plural  Sing 


Plural 
They 
theirs 
them 


>ecome8  mansy   men,  mens. 


Nom.    man        men  He 

Poss.      man's      men's  his 

Obj.      man        men  him 

In  the  above  examples  '  man ' 
whereas '  he  '  becomes  his,  him,  they,  theirs  and  them, 

3.  Prepositions  of  place : — in,  on,  at,  by,  under,  etc.,  as  '  a 
horse  in  the  stable ; '  *  a  field  by  a  river.' 

Of  time  : — after,  before,  during,  till,  etc,  as,  He  arrived  after 
three  o'clock,  before  six,  during  a  storm. 

Of  course  :—from,  with,  by,  of.  He  died  tf  hunger,  bf  the 
swQX^tfrom  want. 

Geography. 

I.  The  Guadalquivir  rising  on  the  borders  of  Granada  flows 
in  a  southwesterly  direction  to  the  Atlantic,  having  for  its  basin 
the  whole  plain  of  Andalusia  bounded  on  either  side  b^  the 
Sierra  Morena  and  the  Sierra  Nevada.  Though  its  length  is  but 
350  miles,  yet  it  flows  through  one  of  the  most  lovelv  valleys,  of 
which  the  following  is  a  description.  '  The  plains  of  Andalusia, 
notwithstanding  their  being  situated  in  one  of  the  warmest 
climates  of  Europe,  are  stifl,  generally  speaking,  of  a  moderate 
temperature.  In  them  are  found  mjrrtles,  psQm  trees,  olives, 
bananas,  orange  and  lemon  trees,  with  other  productions  of  a 
warm  climate,  and  in  some  spots  the  sugar  cane  and  cotton  grow. 
The  orange  and  lemon  trees,  particularly  around  convents,  form 
gTOves  of  considerable  extent,  which,  in  the^time  of  bloscoming 
send  forth  a  most  delicious  perfume.  At  that  season  the 
inhaling  of  these  odours  gives  a  delightful  sensation  of  the 
salubrity  oi  the  air.    The  soil  is  so  productive  that  the  husband- 


man with  very  little  trouble  can  raise  an  abundant  harvest.    The 
river,  therefore,  seems  to  flow  through  an  earthly  paradise. 

The  Rhone  rising  in  Mount  St.  Gothard  flows  south-west  to 
its  confluence  with  the  Drance  at  Martigny,  where  is  the  road  to 
the  grand  scenery  of  the  Alps.  It  then  enters  L.  Geneva  as  a 
muddy  stream,  but  on  leavmg  this  beautiful  lake  it  is  of  the 
finest  blue.  It  immediately  enters  a  rocky  gorge,  where  it  is 
lost  to  view,  flows  past  Mont  Cenis,  and  then  bends  to  the  west- 
ward to  join  the  Saone.  From  this  point  it  flows  south  to  the 
Mediterranean  through  a  valley  whose  slopes  are  almost  every- 
where planted  with  vines,  forming  some  of  the  finest  viae-yards 
of  France.  It  traverses  some  beautiful  districts  well  adapted  for 
the  cultivation  of  the  mulberry,  and  so  the  silkwo^n  thrives  and 
causes  this  part  of  France  to  t>e  the  best  silk-producing  portion 
of  the  country.  These  facts,  combined  with  the  passing  of  the 
upper  course  of  the  river  through  the  picturesque  Canton  of 
Vallais,  and  its  enlari^ement  to  form  Lake  Geneva,  of  world-wide 
fame  and  historical  interest,  render  the  Rhone  a  stream  having 
no  mean  claim  to  be  one  of  the  finest,  as  it  is  the  most  rapid 
river  in  Europe. 

The  Rhine  rises  in  Mount  St.  Gothard,  takes  a  north-east 
direction  through  the  magnificent  ravine  of  the  Rheinwald 
enclosed  with  rocks  3,000  feet  hign,  and  covered  to  their  sum- 
mits with  firs.  It  unites  with  another  stream  and  flows  through 
a  romantic  valley  to  lAke  Constance,  after  leaving  which  lake  it 
forms  the  magnificent  and  renowned  falls  of  Schafifhausen.  At 
Basle  the  Riune  turns  north  and  flows  onward  to  empty  itself 
by  a  delta  into  the  North  Sea.  Of  this  beautiful  river  it  has 
been  said  that  from  its  source  to  Basle,  wildness,  grandeur,  and 
romantic  beauty  characterize  it  in  every  part.  But  the  scenery 
most  generally  admired  lies  between  Mentz  and  Bonn.  The 
Rhine  here  pursuing  a  meandering  course  is  pent  between  lofty 
and  craggy  mountains,  and  resembling  rather  a  succession  of 
lakes  than  a  river.  These  mountains  are  mountains  in  miniature, 
with  groves  now  and  again  on  their  sides,  each  grove  having  a 
church  spire  rising  in  its  midst,  and  overtopping  the  trees. 
Frequently  an  ancient  castle  crowns  some  fantastic  cliff  and 
frowns  over  the  river,  or  rises  majestically  from  the  brow  of  the 
steep. 

The  Danube  is  a  river  of  the  first  rank,  and  the  second  of 
European  rivers,  being  only  inferior  to  the  Vol|;a.  Its  coarse 
is  calculated  to  be  about  1770  miles,  and  it  drains  a  sur&ce  at 
least  300,000  square  miles  in  area.  It  is  augmented  by  60  Urge 
trit>utary  rivers,  and  passes  into  the  Black  Sea,  nearly  as  great  a 
volume  of  water  as  all  the  other  rivers  that  flow  into  that  sea. 
Geographers  divide  the  course  of  the  river  into  three  parts.  Its 
upper  course  is  through  the  hilly  country  about  its  source,  the 
Bavarian  plain,  and  the  mountains  which  divide  that  plain  from 
the  plains  of  Hungary ;  the  middle  course  extends  from  Vienna 
to  the  '  Iron  Gate,'  which  divides  the  Hungarian  from  the 
Wallachian  plain;  and  the  lower  course  traverses  the  last- 
mentioned  plain.  The  upper  course  passes  through  the  far-famed 
scenery  of  the  Black  Forest,  and  the  wide  and  fertile  plains  of 
Bavarui,  rich  in  com,  flax,  and  fhiits,  and  even  here  the  river  by 
means  of  steam  navigation  promotes  internal  communication. 
The  middle  course  flows  through  a  district  which  excels  almost 
any  country  in  Europe  for  natunl  productions.  The  Hungarian 
wheat  is  ot  the  finest  quality  and  well  known  in  the  Frendi  and 
English  markets  :  the  breed  of  homed  cattle  is  one  of  the  finest 
in  Europe,  and  the  yearly  production  of  Htmgarian  wine  is 
something  enormous.  Below  Belgrade  where  the  Danube  is 
joined  by  the  Save,  the  river  flows  for  sixty  miles  through  an 
undulatiog  tract,  until  its  bed  is  narrowed  by  the  approach  of  the 
Carpathians  and  Balkans.  Near  the  termination  of  this  defile  is 
the  famous  pass  of  the '  Iron  Gate,'  a  deep  gorge  2000  yards  long, 
'  enclosed  on  either  side  by  mountains  of  slate,  and  through  which 
the  riyer  rushes  with  great  velocity,  and  a  deafening  noise.  With 
the  exception  of  the  delta,  and  its  course  between  Bulgaria  and 
Wallachia,  the  scenery  on  the  Danube  is  picturesque  and  im- 
pressive, at  one  time  flanked  by  mountains,  and  again  by  far 
extending  forests. 

3.  See  same  question  under  '  Candidates '  in  this  number  of 
magazine. 

History. 

A.D. 

I.  Egbert  began  to  reign  827 

Ethelwulf  „  836 

Lthelbald  „  857 

Ethelbert  „  860 

Ethelred  I.         „  866-871 

3.  A.D.  A.D. 

William  I.  began  to  reign  1066;  sue.  by  William  II.  (Rufus)  1087 
Henry  II.  „  1154;        „     Richard  II.  I189 

Edward  I.  „  1272;        „    Edward  II.  1307 

Richard  II.         »,  1377 ;        „     Henry  IV.  1399 
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A.D. 

Charles  I.  began  to  reifn    1625 
{CommoirweaUh  itUervetudfrom  1649-60) 
Charles  II.  restored       1660 

James  II.  succeeded     1685,  dethroned  1688 

Anne  „  \*loz 

George  I  „  1714 


J. 

a 


ji "  -  'i- " 


I 


2, 

a 


<gg 


3.  Eight. 
Eight. 
Three. 


i^^ 


•jsc 


I 


^=1 


SECOND  YEAR. 
Fnpil  Tdacben  at  end  of  Second  Tear. 

Three  hours  and  a  half  allowed. 
Arithmetic. 

liALBS. 

1.  If  an  army  when  reduced  15*8  per  cent,  by  sickness  num- 
ber 8841  men,  what  was  the  original  number  of  the  army  ? 

3.  Find  simple  interest  on  jf34,675  for  17  days  at  5  per  cent 
per  annum  ? 

3.  If /'189  i6s.  6d.  amounts  to  ^211  8s.  4^^.  in  thive 
years  and  a  half,  at  simple  interest,  what  is  the  rate  per  cent, 
per  annum? 

4.  A  man  who  has  a  house  worth  f  3000  insures  it  at  |  of  its 
value  at  3s.  3d.  per  cent.,  what  yearly  premium  does  he  pay  ? 

5.  The  z\  (C'  cents,  are  at  95) ;  I  wish  to  derive  an  mcome 
of  ^^280  from  mvesting  in  them ;  what  amount  of  money  shall 
I  require  ? 

FSMAUCS. 

2.  Reduce  7t  -  4A  -  A  + 1 A  *<>  i**  lowest  terms. 

2.  Express  }  of  A  of  ;6i  X4s.  +  f  of  J  oi  £1  los.  +  81  of  A 
of  5s.  as  the  fraction  of  ;^20. 

3.  The  ftctors  of  a  certain  number  are  A»  ^t»  W*  &i^<^  S\ '» 
what  is  34  of  A  of  i  of  the  number  ? 

4.  I  sold  a  house  to  A  for  ^th  more  than  it  cost  me.  A  sold 
it  again  to  B  for  £iZ  13s.  4d.,  which  was  Jth  less  than  it  cost 
him*    What  did  the  house  cost  me? 

Grammar. 

1.  'The  serviu  done^  the  mourners  stood  apart;  he  called  to 
mind  how  he  had  seen  her  sitting  on  that  very  ^ot,  and  how 
her  book  \aA  fallen  on  her  lap  as  she  was  gazing  with  a  pensiire 
face  upon  the  sky.  Another  told  how  he  had  wondered  that  one 
so  delicate  as  she,  should  be  so  bold ;  how  she  bad  wihi^  feared 
to  enter  the  church  oiSsiM  at  ni^ht.' 

(ij.)  Point  out  the  'subordinate 'conjunctions  in  the  above. 
State  to  which  class  of  subordinate  coni  unctions  each  belongs, 
and  show  why  such  conjunctions  are  called  subordinate. 

(fi.)  Pane  the  words  m  italics. 

2.  How  can  vou  tell  when  the  following  words  ai^  used  as 
adverbs*  and  when  as  conjuttctlons-'i;/&ry  before^  since  f  Give 
examples  of  them  in  both  uses. 

Geography. 

Answer  Q.  i  at  Q.  3 ;  m^/  both, 

I.  The  subject  for  a  prize-theme  at  a  school  was : — '  Which  is 
the  finest  river  in  BuropeV  Four  boys  tried  for  the  prize ;  one 
bom  at  Seville,  one  at  Lyons,  one  at  Col<^e,  one  (at  Buda- 
Pesth,  and  each  chose  his  own  river.  What  did  each  find  to 
say ;  and  which,  do  you  think,  ought  to  have  got  the  prize  ? 

3.  Draw  a  full  map  of  Hindostan. 

3.  Name  six  important  places  in  British  North  America,  and 
say  what  you  know  of  each. 


SECOND  PAPER. 

One  hour  allowed  for  Females, 
ToiO  hours  and  a  half  allowed  for  Mala, 

History. 

1.  What  was  the  hereditary  kingdom  of  Alfred?  For  wkt 
services  to  his  country  does  this  prince  deserve  to  be  csUed  *the 
Great 'I 

2.  Why  is  the  mother  of  Henry  II.  known  as  '  the  Empress' 
Maud?  who  was  her  second  husband,  uid  what  line  of  kio^ 
descended  from  that  union  ? 

3.  The  later  years  of  Edward.  III.  were  darkened  b?  dispots 
between  the  barms  and  the  commons  and  between  the  baioos 
and  the  clergy ;  give  some  account  of  these  disputes. 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  vod 
WUherslaek. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  T^morir 
fifteen  English  yachts  at  Trouville, 

Composition. 

Write  full  notes  of  a  lesson  on  A  Manufacturing  Team, 

Euclid. 

[All  generallv  understood  abbreviations  for  words  maybe 
used,  but  symbols  of  operation  are  not  admissible.] 

1 .  Upon  the  same  base,  and  on  the  same  side  of  it,  there  cu- 
not  be  two  triangles  that  have  their  sides  which  are  terminated 
in  one  extremity  of  the  base,  equal  to  one  another,  and  likevise 
those  which  are  termiikated  in  me  other  extremity. 

2.  If  two  triangles  have  two  sides  of  the  one  equal  to  two 
sides  of  the  othcnr,  each  to  each,  but  the  angle  contamed  hf  tbe 
two  sides  of  one  <k  them  greater  than  the  angle  contained  bj  the 
two  sides  equal  to  them  of  the  other;  the  base  of  that  whidihas 
the  gieater  anglei  shall  be  greater  than  the  base  of  the  other. 

Snow  that  without  the  restriction  in  the  construction  tlieR 
would  be  three  cases. 

Music. 

I.  Write,  under  each  of  the  following,  the  name  and  quality 
(major,  perfect,  or  other)  of  the  interval  it  forms :— 


i 


*= 


2.  Write  in  a  two  measures  of  common  time^  and  in  Mvo 
measures  of  triple  time.     Place  the  time  signature  before  esch. 

b 


wm    ,       u 


3.  Write  in  tf  the  signature  of  D  (^^),  in  *  that  of  B^  (5r),  o 
c  that  of  G  (Sol),  and  in  d  that  of  F  (/%). 

a  b  c  d 

j      I      I      I    ^ 

ANSWSRS.-^ECOIID  YEAR. 
Arithmetic. 

MALBS. 

I.  A  loss  of  iS'8  p.c  leaves  ?^  of  the  whole^    ;.  the  lAofe  s 


100 


8841  X 


100 


=  "iH**  =  10500  men.    Ans. 


s. 


Simple  interest  »  £l^fi^$  x  ^  x  tIt  "^ 
^34675  X  17  ^  ^^  ^^  ^  ^^  ^jS^J^  ^ 

£     s.    d. 

3.  Amount  »  211    8    4^^ 

Principals  189  |6    6 

/.  Interest  =s    21  11  10^ 
.-.  rate  p.  c.  =  ;f  21  us.  io^«V  x  JL  x  —ii^^s 


400x240 


455S8 


4.    t  of  ^3000  =  ;f  1800;    Premiwnon/iooe       f  g 

„  f  1800  =  A2  ifcgi 
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£l\  are  got  from  jf  95| 


;f28o 


»> 


£9l\  X 


280 


i> 


I. 


2. 


/»763  X  S^ 

*    8  X      7 
f.^.  ;f  109  X  70  =  ;f763o«    Ans. 

FEMALES. 

7x  -  4A  -  A  +  lA  =  (7A  -  4A)  =  3i; 
(3A  -  A)  =  3A;  {3H  +  lA)  =  4ji;. 

8. 

}  of  tV  of  jfi  14s.  =  A  0^345-  =  8 
*ofiof;fi  los.  =  32!i^  5   « 


w 


8i  of  yV  of 


5s.  =  S». 


6x8 
X  33 


=  3t 
3i 


4  X   II        

Total  s  I4f 
(^)     I4{s.  to  the  fraction  of  ;f20  =  ^Aftf_ 

3.  The  namber  may  be  represented  by  ( A  x  V  x  H  x  V^)  mud 

/.  Vof  Aof |of  A  X  V  X  H  X  V  = 
32x8x3x7x21x11x21   -- 

9x21x5x12x8x14x4   **" 

4.  A  must  have  bought  the  house  for  \  of  original  price,  and 
he  sold  it  to  B  for  f  of  {■  original  price,  ue»  }(  of  original  price, 

and  .'.  cost  price  =  £,iZ  13s.  4d.  x  )f  =  ;f  19  4s. 

Grammar. 

1.  The  only  subordinate  conjunctions  in  the  given  passage  are, 
(4)  '  how,'  (I)  <  that,'  and  (2) « as.'  <  How '  (~  that),  and  *  that ' 
may  be  called  simple  cunjunctions  of  subordination,  *as'  (i) 
(=  while)  is  a  conjunctive-adverb  or  A^iMf)Aia/-oonj unction,  and 
'as'  (2)  is  a  comparative  conjunction. 

Subordinate  conjunctions  are  those  which   unite  sentences 
o  f  which  one  is  in  a  relation  of  dependence  upon  the  other,  that 
is  to  say,  enters   into   its  construction  with  the   force  of  a 
substantive  or  an  adverb. 
(b)  service ^9}ys,t.  noun,  neut,  sing.,  forming  with 

done — complete  part.,  of  ^,  did^  done  the  nom.  absolute. 
apari—Mdv,  of  place  modifying  stood. 
siUin^—incompltte  part,  of  irreg.  intrans.  v.  sii,  sat,  sat 

agreeing  with  A.r. 
very — disting.,  adj.,  pointing  to  spot, 
fasten — complete  part,  of  irr^.  intrans.  v.  fall^  feU^f aliens 

forming  with  had^  a  compound  tense. 
air^/A^r— indef.  pron.  3rd  pen.  sing.»  mas.,  nom.  subj. 

^itold. 
that — a  simple  conjunction  of  subordination  introducing 

the  subord.  sent ,  '  ont  should  be  so  bold,^ 
one — indef.  pron.,  3Td.  pers.,  sing.,  fern.,  nom.,  subj.  of 

should, 
delicate — adj.  of  quality,  qual.,  one  (used  predicatively.) 
feared^compltie  part,  of  reg.  intrans.  v.,  toftar  forming 

with  had  a  compound  tense. 
aione — adv.  of  manner  mod.  to  enter, 

2.  After^  before^  and  since  when  conjunctions  stand  at  the 
beginning  of  the  clauses  which  they  govern  as,  '  I  hope  to  hear 
from  you — after  you  return,' — •  before  you  leave  * — •  since  you 
must  go.'  As  adverbs  they  modify  the  meaning  of  the  verb  '  I 
shaH  go  before*  '  You  can  follow; i^r.'  I  have  not  seen  him 
since. 

Qeography. 

I.  See  same  question  answered  under  '  First  Year '  in  this 
number  of  Magcudne, 

3.  Ottawa.  Seat  of  Government  of  the  Dominion  of  Canada 
— ^in  the  province  of  Ontario — ^formerly  called  Bytown — stands 
at  the  junction  of  the  Rideau  Canal  with  the  Ottawa. 

Quebec  is  the  capital  of  the  province  of  Quebec— on  the  north 
bank  of  the  river  St  Lawrence — b  very  strongly  fortified,  and 
has  an  extensive  trade.    Taken  from  the  French  by  Wolfe,  in 

"7S9. 

Montreal^  in  the  province  of  Quebec,  on  the  S.  E.  side  of  the 

island  of  Montreal  at  the  confluence  of  the  St  Lawrencs  and  the 
Ottawa,  has  a  thriving  trade,  and  dose  te  it  is  the  tubular  bridge, 
i\  miles  in  length,  which  carries  the  Grand  Trunk  Railway  over 
the  St.  Lawrence. 

Halifax^  \he  capital  of  Nova  Scotia,  on  the  S.  E.  coast,  has 
an  extensive  trade,  and  its  noble  harbour  is  the  chief  naval 
station  of  British  America. 

St.Johf^s^  chief  town  of  Newfoundland,  on  the  S.  E.  coast,  is 
stronglv  fortified,  and  has  a  great  trade  in  connection  with  the 
cod  fiuefy. 


St.John^  the  principal  seaport  of  New  Brunswick,  on  the  Bay 
of  Fundy,  at  the  mouth  of  the  river  St  John,  suffered  greatly  by 
fire  four  years  ago  (1877). 

History. 

1.  The  hereditary  kingdom  of  Alfred  was  Wessex.  He  is 
entitled  to  the  name  '  Great '  from  the  following  considerations. 
In  addition  to  the  military  organisation  of  the  country,  Alfred 
did  much  to  improve  the  social  condition  of  his  subjects ;  estab- 
lished schools,  and  translated  many  Latin  books  into  Anglo* 
Saxon  for  the  instruction  of  the  people ;  wrote  several  historical 
and  gecmphical  works ;  invited  learned  foreigners  to  settle  in 
England;  encouraged  the  arts  and  sciences,  commerce  and 
manufikctures ;  formed  a  system  of  wise  laws,  and  laid  the  foun- 
dation of  many  of  those  institutions  which  have  contributed  so 
much  to  the  prosperity  and  greatness  of  Britain. 

2.  The  mother  of  Henry  II.  is  known  as  '  the  Empress ' 
Maud,|because  she  married  the  Emperor  Henry  V.,  of  Germany. 
Being  left  a  widow,  she  married  Geoffrey  Plantagoaet,  and  from 
this  union  sprung  the  royal  line  of  Plantagenets. 

3.  Towards  the  close  of  the  reign  of  Edward  III.,  all  the 
French  conquests  being  lost,  the  shores  of  England  insulted,  and 
her  fleets  annihilated,  the  feu<kl  baronage  in  their  distress 
looked  to  the  riches  of  the  clergy,  who  held  more  than  a  third  of 
the  soil  in  landed  property.  Heavy  taxes  were  imposed  on 
Church  lands,  and  a  policy  of  confiscation  was  planned.  The 
baronage,  however,  were  powerless  before  the  parliament  of 
1376^  in  which  the  knights  of  the  shire  united  with  the  burgesses 
in  a  joint  attack  on  the  Koval  Council.  This  parliament,  through 
their  n>eaker,  La  Mare,  denounced  the  mismanagement  of  the 
war,  the  enormous  taxation,  and  demanded  an  account  of  the 
expenditure.  They  received  countenance  and  support  from  the 
Black  Prince,  but  the  death  of  the  laUer  interrupted  the  work  of 
reform.  The  greed  of  the  triumphant  barons,  called  to  a  new 
parliament  by  Lancaster,  broke  out  in  fresh  strife  irith  the 
Churcfamenf  who  had,  for  some  reason  or  other,  supported  the 
people.  In  the  new  plans  of  spoliation  they  were  supported  by 
J olm  Wyclif,  who  saw  in  the  anxiety  of  John  of  Gaunt  and  his 
followers  to  seise  on  the  wealth  of  the  prelates  an  opportunity  to 
attempt  the  reform  of  the  Church. 

Notes  on  A  Matsufacturing  Town. 

Definition. — ^A  manufacturing  town  is  one  in  which  are 
situated  works  for  manu&ctnring  various  materials,  such  as 
cotton,  wool,  flax,  etc.,  into  cloth  of  all  kinds— names  of  these 
to  be  got  from  the  children--calioo,  muslin,  flannel,  se^:e^  linen, 
ytf.,  specimens  easily  obtained. 

1>VSCKL?T10TX.— Where  situated.-^ln  localities  where  plenty  of 
fttd  can  be  got— where  sea,  river,  or  rail  is  convenient  for 
bringing  the  raw  matoial,  and  for  carrying  it  off  in  the  mann- 
iactnred  sUte.  Examples.— lion  districts  of  EngUnd  and 
Scotland  always  connected  with  coal  give  our  country  pre- 
eminence in  woricing  up  iron.  Cotton  and  woollen  districts 
flourish  near  the  same  fields.  Sea,  a  highway  for  bringing:  raw 
cotton  to  Lancashire.  Yorkshire  produces  the  wool  which  is 
there  wrought  up.  Forfrr  receives  iU  flax  by  sea  from  the 
shores  of  the  Baltic  Cioro^/er.— Compared  with  other  towns 
they,  having  a  greater  population  of  the  humbler  classes,  are 
neither  sodiean  nor  so  well  conducted  (effect  of  the  crowd  on 
the  streets  at  meal-hour);  the  immense  traffic  and  general  bustle 
of  business — smoky  and  unhealthv  atmosphere  to  be  noted — ad- 
vantage to  be  »*>ffw  of  asking  mformation  firom  children  who 
have  visited  such  towns. 

Examples.— ffWZtof.— Leeds,  as  a  centre,  in  England. 
Hawick,  in  Scotland.  Ziif/Ti.— Belfast,  in  Ireland,  Dundee  in 
Scotland.  Ciitf««.— Manchester,  in  England.  Iron — Barrow- 
in-Furness,  Middlesboro',  in  England.  Glasgow,  and  surround- 
ing towns,  in  Scotland,  etc. 

Euclid. 

1.  Prop.  7,  Bk.  I. 

2.  Prop.  24,  Bk.  I.    Without  the  restriction  in  the  construction 

there  would  be    in 
A  D  aU    three    cases    to 

consider,  two  besides 
that  in  Euclid.  The 
point  F  m^ht  fall 
on  EG,  or  aSove  EG, 
as  well  as  below  EG. 
If  F  falU  <?;i  EG  it  is 
obvious  that  EF  is 
less  than  EG,  and  if 
F  falls  abooe  EG,  the 
sum  of  DF  and  EF 
is  less  than  the  sum 
of  DG  and  EG  (Lai), 
and  .*.  EF  is  less  than  EG. 
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Music. 


I. 


t 


*=: 


I 


:fc 


-^ 


f 


±23: 


I 


-«s^ 


:«=: 


I 


*5 


SSL 


1 


Perfect  4th.      Imperfect  sth.    Minor  7th. 
2. 


Minor  6th.      Major  3rd. 


P 


X. 


I 


1 


I 


THIRD   YEAR. 

Papil  Teachers  at  end  of  Third  Year*  ifappretuiitd 
oHy  or  after,  isi  May,  1878 ;  and  Papil  Teachers  at  end  of 

Fonrtn  Yeary  if  apprenticed  before  that  date. 

Three  hour:  and  a  half  allowed. 

Arithmetic. 

MALES. 

1.  What  percentage  or;f20  is  7s.  6d.?  and  what  percentage 
is  A  of  a  gallon  of  ^^  of  a  barrel  ? 

2.  What  should  be  the  price  per  ;^ioo  of  3  per  cent,  stock  in 
order  that,  after  deducting  an  income  tax  of  40.  in  the  £t  it  may 
yield  3^  per  cent,  interest  to  an  investor  ? 

3.  A  farmer  having  37I  score  of -heep  sold  8  per  cent,  of  them 
to  A.,  90  of  them  to  B.,  and  3I  per  cent,  of  the  remainder  to  C. 
How  many  sheep  had  he  left  ? 

4.  If  40  per  cent,  be  gained  by  selling  sugar  at  is.  3d.  a  lb., 
what  per  cent,  will  be  gained  by  selling  it  at  5  0^3809$  guineas 
percwt.  ? 

5.  What  would  be  the  difference  in  annual  income  from  in- 
vesting ;£'3450  in  the  4  per  cents,  at  92,  and  in  the  3i  per  cents, 
at  69? 

FEMALES. 

1.  Divide  '8  by  476*3  and  36  34  by  674,  each  to  four  places  of 
decimals,  and  prove  the  truth  of  each  result. 

2.  Convert  into  decimals  2f  of  %\ — \  of  if  of  ^  +  i^  of  7tV> 

3.  A  com  dealer  bought  198  bushels  of  barley  for  ^32*5875, 
100  bushels  of  which  he  sold  for  £  *  2375  ^  bushel.  At  what 
price  per  quarter  may  he  sell  the  remainder  so  as  to  gain 
^2*1875  by  his  bargain  ? 


Grammar. 


I. 


'  And  waiting  to  be  treated  like  a  wolf 
Because  I  knew  my  crimes  were  known,  I  found 
Instead  of  scornful  pity,  such  a  grace 
Of  tenderest  courtesy,  that  I  began 
To  glance  t)ehind  me  at  my  former  life, 
And  find  that  it  had  been  the  wolfs  indeed.' 

Tennyson. 
(a.)  Point  out  the  noun  sentences  in  the  above  and  analyse 
them. 

{bj)  Point  out  any  enlaigement  of  the  subject  or  extension  of 
the  predicate  that  you  notice  in  the  above. 

(r.)  Parse  all  the  participles  and  verbs  In  the  infinitive  mood 
that  occur  in  the  above. 

2.  Of  what  Latin  prepositions  are  the  following  words  com- 
pounded : — Amputate,  efface,  circuit,  collision,  preface,  succeed, 
suffuse,  sojourn,  tradition. 

Geography. 

1.  Draw  a  full  map  of  Hindostan. 

2.  Give  full  notes  of  a  lesson  on  the  River  Nile. 

SECOND  PAPER. 

Otie  hour  alLwedfor  Females, 
Two  hours  and  a  half  allowed  for  Males, 

History. 

1.  What  efforts  were  made  to  disturb  the  throne  of 
Henry  VII.  ? 

2.  Who  was  Oliver  Cromwell?  Sketch  his  character  and 
career. 

3.  The  last  European  war  in  which  England  engaged  was 
with  Russia  ;  mention  the  cause  of  the  quarrel,  the  result  of  the 
war,  and  our  allies. 


Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-settins:,  the  woid 
IVit/^lack, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  There  are 
fifteen  English  yachts  at  Trouvilh 

Composition. 

Write  from  msmory  the  substance  of  the  passage  read  to  yoa 
by  the  Inspector. 

Euclid. 

[All  generally  understood  abbreviations  for  words  may  be 
used.] 

1.  The  straight  lines  which  join  the  extrem'ties  of  two  equal 
and  parallel  straight  lines  towards  the  same  parts,  are  also 
themselves  equal  and  pandlel. 

2.  If  a  parallelogram  and  a  triangle  be  upon  the  same  base 
and  between  the  some  parallels ;  the  parallelogram  shall  be 
double  of  the  triangle. 

O  is  any  point  within  a  parallelogram  ABCD,  and  lines  are 
drawn  from  it  to  the  angles.  Show  that  the  triangles  OAB, 
OCD  are  together  equal  to  the  triangle  ABC. 

Algebra. 

1.  Prove  the  rule  for  subtracting  algebraical  quantities. 

Simplify  {2  x— -(3^  —  a)}  — b  +  (2-«-  — «)}  +  {3«-('f- 
2^)}—  {2x-^{y  —  z)\ 

2,  Prove  the  rule  for  dividing  an  algebraical  fraction  by  an 
integer. 

Reduce  to  the  simplest  form  : — 

Jr'—c.r  4-  20  ^    JT^ —  11  X  +  42     jr  —  7 

3.  Solve  the  equations : — 

2x    i_-4j5_  -  1  .   x 

'•   3    ""4^" 


2       b 


X —  I       2X 


2. 


■^  +  3 


3-r  +  1"^*' 


Music. 


I.  Complete  the  following  (by  inserting  the  neccssaiy  sharps 
or  flats)  as  n  descending  ana  ascending  diatonic  minor  scale  of 
G  {S0I),    Mark  the  places  of  the  semitones. 


-^i^ 


ilz«=^ 


-^- 


3S=:«'Trr 


— ^ 
2.  Write  a  measure,  of  notes  and  rests,  in  each  of  the  kiods  of 
time  indicated  by  the  following  signatures  : — 


is 


w 


m 


3.  Write  over  each  of  the  following  the  name  of  the  major 
scale,  and  under  each  that  of  the  minor  scale  of  which  it  is  tk 
signature  : —    . 


i 


m 


m 


i 


** 


I 


ANSWERS."  THIRD  YEAR, 
Arithmetic. 

MALES. 


I.  («)  7s.  6d.  =  i2'Trof;f20,orl2:^i^  p.  c.  =  i^ 


160 


3x100 


(*)    iV  gal!.  =  7;  of  A  of  *  barrel  of  36  galls,  or  ^ — 
1 3  130 


p.  C.  =  2. 
2. 


;f  3^  b  made  by  investing  nominally  £vxy, 
/»^  tf  ft  £*V'    . 

«j0f;f3        ..  ..  H«0f/M' 

240  X  7  — — 

8  p.  c.  of  37 J  score =y5-!r  of  750=60  sold  to  A. ; 
90  more  sold  to  B,  leave  (750-  150)  =  600; 

3tp.c.  of6co=^^-^=2i. 

200  • 

.'.  the  No.  of  sheep  Ieft=6c0-2I  =  579  Ans; 

5*0^38095  gui.=/"5  5s.  6d.  price  of  i  cw?. 
112  lbs.  at  I  is.  =  140$.=;^ 7  „ 

Prime  cost = 1405.  x  ff^=  loos. 
.'.  to  sell  at  105IS.  gives  a  gain  of  5I  p.  c« 
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5.    Difference  of  income  =^3450  x  [^     -  j 


=  /34S3  5<-^^y  or^Jr 

=;f  VoV  =ib ' S ^  =/:i6i.v.  4<^.  Ans. 


FEMALES. 

I.  (tf)  476-3  )-8ooo  ('0016 

476  ^ 

32370 
28578 
37920 

Proof  by  fractions — 
•8^476-3 

=  TTVTrxHW 

Now  77^7=  '6 from  abore  ; 

.-.  the  result =jVo"i^ 

=  'ooi6 

(Ji)  674)  3634  (  o;^o...... 

2.3  _7o 
2  6..0 
2^022 

61^0  . 
6066 

XI4 

Proof  by  fractions — 
36-344-674 

—  Vrr^  ^  rXir 

—  .1  n  8  4  V     L"  " 

— ITT*'   ><  roinnr 

Now  ^VtV— =539 by  the  above. 

/.  the  result=T5^aT='0519 

^'  2jof8J==l|4^=  V  =        22-75 

Subtract  J  of  i  J  of  J  ^-L"^-?  — 7-  =  -  Jf  :=  -      7291  o 

■       2x3x8         **  '  ^ 

22'0208^ 

Add  H  of  7i*f  =  ^^^^  =  H  =        6-75 

12x11 

2877083 

3-  Cost  price  of  198  bush.  ' =32*5875 

Profit  required  =    2-1875 

Selling  price  of  whole     =  34*775 

I,  100  bush.  ...     =  2'^'7; 

11  98  bush,  or  \2\  qrs.  =  11025 

/.  price  per  qr.  =;f  ^^^  jf^'  =£'^  ox ^  Ans. 

Qrammar. 

I.  (tf)  Noun  sentences — {a^  *  {tha(\  my  crimes  were  htown,^ 

{b^  'that  it  had  been  the  xvolfs  (life) 
indeed^ 

Analysis  of  (tfj)  {tha() connective. 

my  cfimes subject  and  enlargement 

were  known complete  pred icate. 

»  (^1)  ^^ot connective. 

it subject. 

had  been .incomplete  predicate. 

the  wolfs  {J'fe)  completion  of  predicate 

indeed. extension  of  predicate 

(degree), 
{b)  *  IVditing  to  be  treated  like  a  wolf* — enlargement  of 
subject  */.' 

*  niy^ — enlargement  of  subject  *  crimes.^ 

*  Instead  of  seornfnl  pity  *  is  extension  of  predicate 

*f0und» 
(0   ^^»/m^— incomplete  part,  of  the  reg.  intrant,  v.  to 
xvaity  agreeing  with  /. 
to  be — pres.  indef.  infin.  of  am^  waSt  betn,  forming  with 
/rAZ/A/— complete  part,  of  the  reg.  v.  to  treaty  pres. 
indet  infin.  passive  voice. 


>&;f^:/;f— complete  part,  of  the  trans,  v.  know^  ktteio, 
knoiun,  forming  with  were  past  indef.  indie,  pass- 
voice. 
toglance^pm,  indef.  infin.  of  the^reg.  v.  to  glance,  gov» 

by  be^g^, 
{to)fndpTes.       ,,        „        „     irreg.  y.fndf  founds 

fonndf  eov.  by  began. 
Iven^^ompTtie  parL  of  to  be,  form,  with  hcd  the  past 
perf.  indie,  of  the  verb  to  be, 
2.  Amputate  is  compounded  with  the  prep.  j4»tbi — '  about.' 
efface  „  ex — '  of,  out  of.' 

circuit  „  circum — 'about.' 

collision  ,,  con — *  together.* 

preface  „  pre — '  before.' 

succeed  ,,  sub — *  under.' 

suf)'use  ,1  il.    id. 

sojourn  ,,  id.    id. 

tradition  ..  trans — '  across.' 


Geography. 
Notes  of  a  lesson  on  the  Nile. 

Source. — In  Lake  Victoria  Nyanza  about  4000ft.  above  sea-- 
level.  Lake  discovered  by  Speke  1858,  circumnavigated  by* 
Stanley  1875.  Albert  Nyanza  another  great  reservoir  of  the* 
Nile. 

COURSB.— Main  branch,   Bahr  el  Abiad,  or    White  Nile, 
ilowsinaN.W.  direction  for  800  miles;  unites  at  Khartoum- 
with  the  Bahr  el  Azrek  ;  these  form  one  large  stream  ;  enters 
the  Mediterranean  by  a  delta  of  two  great  arms,  the  two  chief 
mouths  being  at  Rosetta  and  Damietta. 

Tributariss. — After  leaving  Victoria  Nyanza,  receives  on 
\y.  Bahr  el  Ghazal,  then  from  E.  GirafTe  and   Sobat,  the  only  * 
other  trib.  besides  the  Bahr  el  Azrek  is  the  Atbara  or  Tacazze- 
from  Abysbinia  joining  it  on  the  right. 

Towns    on    its    Basin.— Damietta,    Bosetta,    Alexandria, 
Cairo,  Beni-Souef,    Siout,   Kenneh,    Thebes    (ruins),  Esneb,. 
Assouan,  Derr,  Ipsambul,New  Dongola,  Berber,  Meroe,  Shendi,. 
Khartum,  On  B,  el  Azrek,  Khartum,  Senaar,  Grondar. 

Remarks  and  Character.— One  of  the  most  celebrated 
rivers  in  the  world  ;  numerous  attempts  made  to  discover  the 
source ;   river  an  object  of  veneration   to    the   ancients  ;  its 
valley  very  much  confined  in  Nubia  and  Upper  Egypt ;    most 
curious  fact  connected  with  the  river  is  its  annual  inundation  ;. 
this  overflow  makes  Egypt  a  fertile  country,  which  otherwise 
would  be  desert ;  inundation  due  to  rains  of  Abyssinia  and  basin 
of  Nyanza  ;  river  rises  about  thirty-one  feet  at  Thebes  and  four 
at  its  mouths  ;  overflow  begins  in  Lower  Egypt  about  midsum-  - 
mer;  increases  for  three  months  ;  is  stationary  for  twelve  days*^ 
year  after  year  same  phenomenon  recurs,  idmost  always  within 
a  few  hours  of  the  same  time,  and  within  a  few  inches  of  the 
same  height.    It  is  a  navigable  stream  from  its  junction  with  the 
Bahr  el  Azrek. 

Histoiy. 

I.  In  i486,  several  risings  of  Yorkists,  got  up  by  the  former 
partizans  of  Richard  III.,  were  easily  suppressed.     More  for-  ~ 
midable  attempts,  however,  were  to  come  in  the  shape  of  two 
impostures,  strongly  supported  by  Edward  IV.'s  sister,  Margaret,.. 
Duchess  Dowager  of  Biugundy.    In  I4S7,  a  low-bom  impostor, 
named  Lambeit  Simnel,  was  encouraged  by  the  Yorkist  faction 
to  declare  himself  the  young  Earl  of  Warwick,  whom  Henry  had^ 
imprisoned  in  the  Tower.    He  was  well  received  in  Ireland, 
but,  having  landed  in  England  with  2000  troops,  was  defeated 
at  Stoke  by  the  Royal  troops.    The  Earl  of  Lincoln,  who  had 
actively 'supported  Sinmel,  was  slain  in  the  battle,  and  the 
impostor  became  an  assbtant  in  the  Royal  scullery. 

In  1492,  a  second  and  more  troublesome  imoostor,  named 
Perkin  Warbeck,  started  up  and  kept  his  cause  noating  for  five 
years  before  the  public.    This  pretender  gave  out  that  he  was  - 
the  Ridiard,  Duke  of  York,  son  of  Edward  IV.,  who  was^ 
believed  to  have  been  murdered  in  the  Tower.     He  also  was  well 
received  in  Ireland,  was  acknowledged  by  Margaret  of  Bur- 
gundy, and  on  visiting  Scotland  was  lundly  treated  by  James  IV., 
who  married  him  to  a  daughter  of  Lord  Huntly.    Being,  com-  • 
pelled  to  leave  Scotland  in  1497,  he  landed  in  Cornwall,  and  was. 
soon  at  the  head  of  a  considerable  force.    On  the  approach  of 
the  Royal   army,  he  meanly  left  his  followers,  surrendered, 
and  was  imprisoned  in  London.    In  1498  he  escaped,  was  re- 
captured, confessed  his  imposture,  and  was  hanged. 

2.  Oliver  Cromwell  was  the  son  of  Robert  Cromwell,  and  bom 
at  Huntingdon,  1599.  He  was  returned  as  member  for  his 
native  town  ta  the  third  Parliament  of  Charles  I.,  1628.  He 
was  again  elected  in  1640.    He  was  associated  with  Hampden, . 
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Pym,  and  other  popular  leaders,  and  was  one  of  the  first  to 
advocate  resistance  to  the  Kingi's  measures.  In  1642  he  received 
a  captain's  commission,  and  raised  a  troop  of  hor«e  in  his  native 
county.  So  well  were  his  soldiers  disciplined,  that  after  the 
battle  of  Marston  Moor  they  got  the  name  of  Cromwell's  Iron- 
sides. At  Naseby,  Cromwell  commanded  the  right  wing,  and 
Ireton,  his  son-in-law,  the  left.  Charles  was  totally  defeated  in 
this  battle,  and  ultimately  gave  himself  up  to  the  Scots  at 
Newark.  In  1649,  when  it  was  settled  at  his  trial  that  the  king 
should  be  executed,  Cromwell  is  said  to  have  reluctantly  assented ; 
but  when  convinceid  of  the  necessity  of  Charles's  death,  he  seems 
to  have  had  no  hesitation  in  carrying  the  decision  of  the  court 
into  effect.  After  the  execution,  Cromwell  became  a  principal 
member  of  the  Council  of  State.  He  quelled  a  mutiny  in  the 
army,  crossed  over  and  conquered  Ireland,  returned  to  make  war 
on  Prince  Charles  and  the  Scots,  whom  he  conquered  at  Dunbar 
and  Worcester.  In  1653  he  expelled  the  Long  Parliament,  and 
was  elected  Protector  of  the  Commonwealth,  which  office  he  held 
till  hU  death  in  1658. 

Cromwell  has  now  come  to  be  regarded  as  one  of  Eng*and's 
greatest  rulers.  He  was  a  man  of  most  marvellous  genius,  who 
after  the  age  of  forty  became  an  invincible  general  and  a  wise 
statesman.  He  was  a  zealous  patriot,  and  an  enthusiast  in 
religion.  To  him  are  we  indebted  for  the  great  lesson  of 
religious  toleration. 

3.  The  ambition  of  Russia  was  the  immediate  ciuse  of  the 
war.  The  Emperor  Nicholas  aiming  at  the  possession  of  Con- 
stantinople, and  making  a  pretext  of  quarrel  out  of  Turkey's 
treatment  of  her  Christian  subjects  in  1853,  invaded  Turkey. 
England  and  France  united  with  Turkty  in  opposition  to  the 
designs  of  Russia,  and  to  war 'Is  the  close  of  the  war  SarMnia 
joined  the  cause  of  the  allies  by  sending  5000  men.  After  the 
destruction  of  Sebastopol,  the  war  ended  with  the  Treaty  of 
Farts^  si^ed  on  March  30'.h,  1856^  By  the  terms  of  this  peace 
the  Russian  Protectorate  in  the  principalities  of  Moldavia  and 
Wallachia  was  abolished,  the  freedom  of  the  Danube  and  its 
months  was  established,  and  the  Christian  subjects  of  the 
Sultan  were  placed  under  the  protection  of  England,  France, 
Russia,  Austria,  and  Sardinia. 

Euclid. 

1.  Prop.  33,  Bk.  I. 

2.  Prop.  41,  Bk.  I.    Ridtr,  From  any   point  O  within  the 
parallelogram  ABCD,  let  OA,  OB.  OC,  OD  be  drawn  to  the 

angles  A,  B,  C,  D  ;  then  the 
triangles  AOB,  DOC,  shall 
be  together  equal  to  the 
triangle  ABC,  that  is,  to 
half  the  parallelogram,  for 
the  diagonal  AC  bisects  it. 
Through  O  draw  EOF 
parallel  to    AB  or    DC. 

E/— M— \ /f  Then  the  figures  ABFE, 

EFCD,  are  parallelograms. 

Because  the  triangle  AOB, 

^  ^  and     the      paraulelogram 

ABFE  are  on  the  same 
base,  AB,  and  between  Uie 
sime  parallels,  AOB  is  =  half  of  ABFE.  For  the  same  reason 
DOC  is  s=  to  half  of  EFCD.  But  ABFE,  EFCD,  make  up  the 
whole  figure  ABCD .'.  AOB,  DOC  are  together = to  half  ABCD. 
That  is  to  thetriang^  ABC— Q.E.D. 

Algebra. 

I.  Suppose  we  have  to  take  b-^c  from  a.  Then  as  each  of 
the  number^  h  and  r  is  to  be  taken  from  a  the  result  is  shown  by 
a-^-r.  That  is  a  —  {b-\-c)^a-b—€.  Next,  suppose  we  have 
to  take  b-c  from  a.  If  we  take  b  from  a  we  obtain  a^b  ;  but 
we  have  taken  too  much  from  a,  for  we  were  required  to  take  not 
b  but  b-Cf  that  is  b  dlmintshed  by  c.  Hence  we  must  increase 
the  result  by  ^ ;  thus : — 

From  the  consideration  of  these  cases  we  arrive  at  the  follow- 
ing rule : — Changcthe'signt  of  all  the  terms  in  the  expression  to  be 
subtracted  cmd  then  add  it  to  the  other  expression. 


2Jf-(3r-  «) 

^+(2jf-  a) 
3«-{  x-2y) 


=      2x-3[y+ 

=r   -2Jr-  ^  + 

=  -  jr+2y+3s 


z 


-{2jr-{^-  «)}  =  -2X+  y~ 


-3jr-  y\r^ 


2.  To  divide  a  fraction  by  an  integer  we  may  either  (i)  nud" 
tiply  the  denominator^  or  (Jj  divide  Ae  nmmerator  by  it. 


(i)     ^  -f  M  =  -^  ;  for  in  the  fraction  4  the  unit  is  divided 
b  bti  b 

into  b  equal  parts,  a  of  which  parts  are  taken ;  whereas  in  the 

fraction   -—  the  unit  is  divided  into  bn  equal  parts  of  whidi  a 
bn 

parts  are  taken ;    now  since  each  part  of  the  latter  fraction  is 

-th  of  each  part  of  the  former,  it  follows  that  -^  is  -  th  part  of 
n  In      n 

?, hence?  -f  11  = 


nit 

bn  . 


bn 


W  ^^n . 

a  an      a 

The  other  form  of  the  expression  is 


(ar-5)(.r-4)(-r-6)(jr-7)jr» 


=  jr-4V 


x«(a--6)(x-5)(x-7) 
(i)  Gearing  of  fractions  we  obtain 

8.v«-6jr'-2x*  +  |jc  +  6jr  =  3 

|jr  +  6j:  =  3 
l^jc  =  6 

(2)  Clearing  of  fractions  we  obtain 

9jr'-dr-3-6j:*-i5j:+9  =  3jr*+lQx  +  3 
9jf2-6jr^-3jr*-dT-i5jr-iour  =  3  +  3-9 

jr  =  jr.    Ans. 
Music. 


Ans. 


I. 


i 


^  •hrj'  ^. 


=tR^ 


zz 


-I-' '■ 


ZE 


iftEZ 


P 


:^=^ 


i»   -     -  l£ 


Aflat. 


Bflat. 


D. 


P 


i 


i 


^ 


g 


F. 


o: 


Csharp- 


FOURTH  YEAR. 

Papil  Teaehen  at  end  ofFonrthYear,  i/a/Z^Mi^ 
on,  or  after,  1st  May^  1878 ;  and  Papil  Teadiors  at  end 
of  Fifth  Year,  if  apprenticed  before  tliat  date. 

Three  hours  and  a  half  allowed. 
Arithmetic. 

MALES. 

1.  What  interest  (in  £  s.  d.)  per  cent  per  annnm  b  obtsised 
from  investing  money  in  the  3  per  cent  Consols  at  91]  ;  broker- 
age \  per  cent.  ? 

2.  If  iron,  sold  at  the  rate  of  ^4*98 75  per  ton,  yields  a  profit 
of  17  per  cent,  what  must  have  been  the  expense  (in;^s.d.} 
per  ton  of  raising  it  ? 

3.  A  plumber  sold  288  cwt  of  lead  for  3iitt  gmnet^  sad 
gained  thereby  at  the  rate  of  12)  per  cent  What  did  the  ksd 
cost  him  per  ton  t 

4.  What  must  be  the  price  of  £\QO  stock  in  the  3}  per  cents., 
if  an  annual  income  of  ^3 166  13s.  4d.  can  be  secured  by  invest- 
ing ;f  80,07 1  8s.  6-^57 I4id.  in  them  ? 

5.  Two  persons,  A  and  B,  together  rent  a  field  of  27}  sacs 
for  ;£'38.  One  puts  30  sheep  in  for  six  weeks,  and  the  odicr  ao 
sheep  for  10  weeks.  They  agree  to  pay  the  rent  and  receive 
the  profits  according  to  the  amount  of  feed  taken  by  each,  sod 
they  clear  ^57  by  Uke  sale  of  the  hay.  What  are  the  rents,  sod 
profits,  of  A  and  B  respectively  ? 

FEKALBS. 

1.  If  16*125  7B»is  of  calico,  i  *375  yards  wide,  cost  £v%^  irhit 
ought  45  yards  -875  jrards  wide,  at  the  same  price  per  ysrd  to 
cost? 

2.  A  man  embarks  his  capital  in  four  successive  ventures.  1^ 
the  first  he  clean  f^voo  per  cent,  and  in  each  of  the  oChen  be 
loses  20  per  cent,  show  that  there  remains  to  him  a  profit  2*4 
per  cent,  on  his  original  outlay. 
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3.  If  (2^  {)  -^  (I  of  3|)  of  an  acre  of  land  be  worth  35 
gnineas,  whit  will  7  times  /y|  -  4I  ^1\\  ^c  ^i  .-res  be 
worth  at  the  same  rate?      \V^i\     l\\)  ^    ^ 

4-  j£^'5o  placed  at  a  savings  bank  amomits  in  fonr  years  to 
yi65 ;  what  is  the  rate  per  cent,  per  annum  simple  interest  ? 

Grammar. 

1.  '  As  for  jesf,  there  be  certain  things  which  ought  to  be 
priTileged  from  ir,  namely,  religion^  matters  of  state,  and  any 
case  that  deserveth  pity ;  yet  there  be  some  that  think  their 
wits  have  been  asleep,  except  they  dart  out  somewhat  that  is 
piqcant,  and  to  the  quick ;  that  is  a  vein  that  should  be  bridled.' 

Bacon. 
(a)  Analyse  the  above  passage  as  far  as  '  deserveth  pity.' 
(^)  Comment  on  the  different  uses  of  the  word  ^  that   in  the 

above. 

{c)  Give  the  meaning  of  the  above  passage   in  your  own 

words. 

2.  Parse  each  word  in  the  following  :— 

I  knew  one  was  wont  to  say  in  scorn :  '  He  must  needs  be  a 
wise  man,  he  speaks  so  much  of  himself.' 

3.  The  ancient  English  is  described  as  having  been  an 
'  inflexional '  language  to  a  much  greater  extent  than  the  English 
we  now  use.  Explain  this  statement,  and  mention  any  points 
yon  can  think  of  in  illustration  of  it. 

Geography. 

1.  Give  foil  notes  of  a  lesson  on  the  River  Nile,  and  draw  a 
map  to  illustrate  the  lesson. 

2.  What  are  *  currents*  in  the  ocean?  Mention  the  chief 
currents  that  you  know,  and  describe  them  minutely. 

SECOND  PAPER. 

One  hour  allcwedfor  Ftmales, 
T\vo  hours  and  a  half  aHawid  for  MaUs. 

History. 

i«  When  was  our  parliament  divided  into  two  houses?  The 
earUament  of  1376  has  been  called  '  the  good  parliament ' ; 
why? 

3.  Who  was  the  first  crowned  queen  to  suffer  death  on  the 
aoafibld  in  England  ?    Narrate  the  circumstances. 

3.  Show  how  the  throne  paned  from  the  Plantagenets  to  the 
Tudors,  and  from  the  Tudors  to  the  Stuarts. 

Penmanahip. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
iVUherslack, 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  There 
^re fifteen  English  yachts  at  Trouvilie, 

Composition. 
Write  a  short  essay  on  Heait  and  Us  uux, 

Euclid. 

{All  generally  understood  abbreviations  for  words  mvy  be  used.] 

I.  If  a  straight  line  be  divided  into  any  two  parts,  the  rectangle 
Hsentained  by  the  whole  and  one  of  the  puts,  is  equal  to  the 
rectangle  contained  by  the  two  parts,  together  with  the  square 
-eo  the  aforesaid  part. 

What  is  the  corresponding  result  In  algebra? 

a.  In  obtuse-angled  triangles^  if  a  perpendicular  be  drawn 
from  either  of  the  acute  angles  to  the  opposite  side  i>rodnced9 
jthe  square  on  the  side  subtending  the  obtuse  angle,  is  greater 
than  the  squares  on  the  sides  containing  the  obtuse  angle,  by 
twice  the  rectangle  contained  by  the  side  upon  which,  when 
|)roduced,  the  perpendicular  falls,  and  the  straight  line  intercepted 
without  the  tnangle  between  the  perpendicuar  and  the  obtuse 
juigle. 

^  The  diagonals  of  a  paxallelogram  arc  equal :  find  its  ajiglcs. 

Algebra. 

I.  Prove  the  rule  for  fixuling  the  G.CAL  of  two  algebraical 
tfpressions. 
9.  Solve  the  equations : 

(I)  2  (w-hy)  «  3  (j:  -  y)  +  10 


2  («+;/)  «  3  (j:  -  y)  +  lol 
2X  ->«4(2y  -  *)  +  3  / 


(2)  4f  +   2 
X  "    I 


A  "  X 


«2}. 


3.  A  number  composed  of  two  digits  is  equal  to  seven  times 
its  unit's  figure ;  and  if  the  digits  be  reversed,  its  value  is  in- 
creased by  18.     Find  it. 

Mensuration. 

1.  Find  the  area  of  an  equilateral  triangle  whose  side  is  25  f^« 

2.  A  circle  of  radius  10.15  ft.  falls  entirely  within  another 
circle  of  radius  13.35  ^*  <  ^^^  ^^^  *'^'^  between  the  circles. 

Music. 

I.  Write  the  upper  tetrachord  of  G  (Sol)  minor,  in  every  form 
with  which  you  are  acquainted*  .  Mark  the  places  of  the  semi- 
tones and  augmented  intervals. 


I 


I 


2.  Write,  under  each  of  the  following  pairs  of  notes,  the  name 
and  quality  (major,  perfeot,  diminished,  or  other)  of  the  interval 
it  forms  : — 


* 


^ 


EZ 


«  «     I  I*    ■  r    I 


3.  Write  the  following  in  J  time  : — 


I. 


ANSWERSr-FOURTH  YEAR. 
Arithmetic. 

MALES. 

;C9it+i  or  £*)ii  brings  £z  of  interest. 
A'      If      Ct^ 


:.  £100 


tf 


24  X  100 
735 


i.e.,  £\Y  =  £^  s*-  3lH.    Ans. 
2.    What  was  sold  for  ;Ci  17  cost  ;f  100 

/.        ,.        M    A-987S    ..    ;ffioox4:???i 


Ui.i 


£49^  iSs- 


117 


and 


117 
!>.,  £a  S»'  3A<1»    Ans. 

3.    3iiHgui.  ^  14*  =  ^g^^^^x  72x20  =  P""^  °^*  *°''- 
Now  what  was  sold  for  ;C"2|  cost  jf  100 

f>  A^        M        ft' 


t* 


II2J 


/•436s  X   SX2I         ^,00       4365  X    5  X 21 

"      ^^Ta  X  72  X  20  "      ^^^         ~ii^7'2^^ 

i,e.,  £70  4s«  2d.     Ans. 

4.  W  £z\  '^  go*  f'^*™  £^^    of  ^^^ 

£^         If      jf*^  *• 

i-<'f  ;£^95oa>  ,t 

(5)    And  /q^ooo  of  stock  is  purchased  for  /'S0071  Ss.  6^d. 

i.e..£^P^'^£SAh    Ans. 

5.  30  sheep  for  6  weeks  =  180  for  i  week 

20       ,,      10     I,      =  200       „ 


Total  =  380        „ 
.\  A's  rent  =  H»  of  ^38  =  /i8  ;  and  .*.  B's  =^^20. 
And  A's  profit »>  H(  of  ^57  ^JOTi  and  ..  B's  «  ^.^o. 


FEUALXS. 


U    'f;»Sy^  i  .g*5yd«.|  ::£^.2  :  money  required. 

«./.  £}  18s.  iHd.  Ans. 
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2.  Suppose  he  lays  out  at  the  beginnuig  £\^iO^ 

£  £ 

Then  (i)  He  lays  out  loo  and  gains  Hi  of  it,  giving  200  of  cap. 


tf 


(2) 


»f 


200 


»9 


loses 


•20 

ICO 

•  n 


„  leaving  160 
128 


ft 


102-4  „ 


be 


ac. 


(3)  „        160  „ 

»»       \4y  tf  123   yt  ,,      TOO      »f  »»  -'^--rf» 

But  he  laid  out  ;f  100  at  the  beginning  .'.  he  is  left  with  a  pro 
fit  £2*4  on  his  original  outlay,  and  ;f  2*4  gained  on  j^  100  must  hi 
2 '4  p.c. 

3.       (2iofi)^(Jof3l)ofiac.  =  |^xl^^ori 

The  question  now  stands  thus — 

5ac.  are  worth  £^6  15s. 

I  €,,  £'S6j  IDS.  Ans. 
4«  (if  165  -Z^'So) =;£*IS  interest  ol  ;f  150  for  4  yis. 

^jCn       ff  If  I  yr. 

.*.  Interest  of ;^  100  for  i  yr.=;f3f  x  \l% 

_  ^15x100 


4x150 
ue.  £2^  p.c. 


I.  (a). 


« 


Grammar. 


N  «  o  r 
^  a.sB 


• 

8 

'7 

"2 

«j 

.4 

•0 

'-S 

•a 

.a». 

£ 

:9 
0 

-a 

• 

"a 

1— 1 
6 

35: 

•s 

IS 

• 

> 

^ 

0 

U 

u 

u 

o 

CO 


•a 

e 


*j  **  o 


aiQAa..3 


1 

u 


-3.S 

> 

*^  J? 

ON. 


5 


8 

s 

O 

e 

c« 

8 

u 

e 

e 


^ 


M  <: 
i* 


C<   O    S 


•s-s 

I  if 
'i 


41 

& 


en 


u 


(^)  '  7*i&a/  *  in  the  giyen  sentence  is  used  both  as  a  relatire  and 
a  d(  monstratiye  pronoun.  As  a  relatiye  it  is  capable  of 
being  changed  into  'which,'  as  'a  vein  which  should  be 
bridled,'  as  a  demonstratire  pronoun  it  is  used  substan- 
tively, as  '  that  b  a  vein.' 

(0  Mcn*s  religious  and  political  beliefs,  as  well  as  all  forms 
of  human  misery,  ought  not  to  be  considered  proper  sub- 
jects upon  which  to  make  jests.  Some  people,  however, 
have  a  tendency  to  make  sharp  and  cutting  jokes  that 
hurt  men's  feelines.  Such  an  inclination  should  be  care- 
fully kept  in  chedc. 


2.  / — pers.  pron.  1st  pers.,  mas.  or  fem.,  sing.  nom.  sobj.  of 

knno — trans,  verb,  irreg.  knaiv^  knew,  known  indie.,  past 

indef.,  1st  pers.  sing,  agreeing  with  /. 
cne — indef.  pron.,  third  pers.  mas.,  sing.  obj.  gor.  by 

kn  w, 
was — intrans.  verb,  irreg.  am,  was,  b.en^  indlc  past  indef. 

3rd  pers.  agrees  with  subj.  (luko). 
wont — complete  part,  from  0.£.  wunian  to  dwell ;  nsed 
only  predicatively  as  an  adjective  refening  to  hi  in 
this  sentence. 
to  say — trans,  verb,  irreg.  say,  said,  said,  infin.  pres.  indef. 

gov.  by  wont, 
in — prep.  gov.  obj.  case  scorn.  'Xinscom^i 

scorn — abstr.  noun,  neut.  sing.  obj.  gov.  by  in.  j  scomfiilly. 
^f— demonstr.  pers.  pron.  3rd  pexs.  sing.  mas.  nom.  sabj. 

of  must. 
f/;ifj/— defec.  v.  used  only  in  pres.  indie,  forming  with 

pres.  infin. 
bi — 31  d  pers.  sing.,  pres.  pot.  of  the  verb  to  be,  agreoog 

with  he. 
needs — adv.  (»sof  necessity)  from  an  old  genitive  in  a 

modif.  must  be. 
a — indef.  article  generally  reckoned  an  adj.  joined  to  max. 
wise — qua],  adj.  pos.  deg.  limiting  man. 
man — com.  noun,  mas.  sing.  nom.  in  apposition  with  ht. 
he — ^pers.  pron.  3rd  pers.  mas.,  s'ng.  referring  to  man^ 

nom.,  subj.  of  speaks. 
.'fcaks — intrans.  verb,  irreg.  *^eakf  spoke,  {spake),  spohn, 
indie,  pres.  indef.,  3rd  pers.  sing,  agrees  with  subj.A<; 
so — adv.  of  degree  mod.  much, 
much^adv.      „        „    speaks. 
o/-—prtp.  gov.  obj.  case  himself. 
ifVvj^^— leflective  pers.  pron.,  3rd  pers.  mas.  sing.  obj. 
gov.  by  of, 
3.  Old  English  differed  from  modem  Eoelish  in  this  respect, 
that  it  had  a  greater  number  of  grammatical  inflexions,  that  is, 
it  made  more  changes  in  the  words  themselves  to  express  changes 
of  meaning.    Thus  nouns  had  five  cases  and  different  declen- 
sions ;  adjectives  were  declinedf  and  had  three  genders;  pronoons 
had  more  fonns,  and  verbs  had  a  greater  variety  of  peisonal 
terminations.     Modem  English  has  dropped  the  greater  pait  of 
these  inflexions,  and  in  their  place  are  used  prepositions  and 
auxiliary  verbs.    The  above  explains  what  is  meant  when  people 
say  that  ancient  English  was  a  more  'inflexional'  lai^goage 
than  modem  English. 

Geography. 

1,  See  same  question  ansTvered  under  Third  Year  in  this 
number  of  the  Magazine. 

2.  Immense  rivers  of  heated  waters  flowing  through  the  com- 
paratively cool  and  motionless  wateis  of  the  ocean  are  met  with 
by  seamen ;  while  sometimes  the  moving  stream  has  a  much 
lower  temperature  tban  the  rest  of  the  sea.  These  are  called 
ocean  currents,  and  exist  in  all  the  great  oceans. 

The  chief  are  the  equatorial  currents,  flowing  round  the  globe 
wherever  the  land  allows.  In  the  Atlantic,  one  of  these  great 
streams  starts  from  St.  Thomas,  on  the  coast  of  Africa,  and  niia 
westward  towards  the  shoulder  of  S.  America.  Before  aniring 
there  it  throws  off  a  branch  to  the  south,  which  goes  down  the 
coast  of  Brazil  to  the  lower  extremity  of  S.  America,  and  there 
turns  eastward  to  the  Cape  of  Good  Hope.  The  main  stream 
sweeps  past  the  north  coast  of  S.  Amenca  with  such  stiengUi 
that  not  even  the  mighty  cmrent  of  the  Amazon  can  taxn  it 
aside,  passes  through  the  Windward  Islands,  across  the  Caxib- 
bean  Sea,  and  into  the  Gulf  of  Mexico.  As  the  current  s*^ 
round  the  Gulf  it  becomes  veir  hot,  and  is  swollen  by  the 
waters  of  the  Mississippi,  till  at  length,  under  the  name  of  the 
Gulf  Stnam,  it  forces  its  way  into  the  Atlantic,  between  Ftorida 
and  Cuba,  in  a  stream  of  from  thirty  to  forty  miles  wide.  Its 
heat  is  from  75^  to  85''  Fahr.  when  it  leaves  the  Gulf.  At  ftist 
it  keeps  pretty  close  to  the  coast  of  America,  but  by  degrees  it 
widens  out  aud  bears  away  to  the  east,  cunning  between  Ne«* 
foundland  and  the  Azores.  Dividing  there,  the  main  body 
turns  round  the  Azores,  and  goes  off  southwards  to  Africa.  The 
other  portion  rons  on  northwajxi  between  .Great  Britain  and 
Iceland,  giving  warmth  and  moisture  to  Cornwall^  Iitland,  the 
Hebrides,  and  the  Shetland  Islands.  This  famous  current  has 
been  known  to  carry  the  weeds  and  seeds  of  other  lands  to  the 
coast  of  Norway,  and  even  Spitzbeigen.  Now  the  nofdimd 
motion  of  the  Gulf  Stream  necessitates  a  southward  notioB 
from  the  Polar  seas.  Beneath  the  Gulf  Stream  and  on  the  iasei 
or  land  side  flows  a  current  of  cold  water  from  past  Labiador  to 
replace  the  warm  water  brought  up  from  the  tropics. 
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In  the  Pacific  Ocean  there  is  also  a  great  equatorial  current, 
which  starts  from  the  Bay  of  Panama  and  runs  right  across  the 
<x:ean,  past  the  Caroline  and  Ladrone  islands,  to  the  Philippines. 
There  it  is  met  by  a  current  which  issues  from  the  Chinese  Sea, 
much  the  same  as  the  Gulf  Stream  does  from  the  Mexican 
Gulf,  and  the  two  then  ran  outside  of  Japan  and  round  the 
north  limits  of  the  Paciiic,  and  so  down  to  California. 

In  the  Indian  Ocean  the  main  current  starts  from  the  Bay  of 
Bengal,  sweeps  past  Ceylon  and  the  Seychelles  islands,  and 
between  Africa  and  Madagascar,  to  the  Cape  of  Good  Hope, 
where  it  is  suddenly  checkwl  and  turned  back  to  the  S. W. 

History. 

1.  Our  Parliament  was  divided  into  two  houses  probably  in 
the  reign  of  Edward  III. 

The  Parliament  of  1376  was  called  *  the  Good,^  because, 
supported  by  the  Black  Prince,  it  boldly  set  itself  to  work  a 
reformation  of  the  evils  wrought  by  the  the  men  selected  for  the 
Government  by  the  Duke  of  Lancaster.  The  Commons,  among 
whom  the  Knights  of  the  Shire  took  the  chief  nart,  impeached 
the  Duke's  friends  before  the  Lords,  charging  tnem  with  frauds 
upon  the  King,  and  with  extortion  of  money,  and  obtained 
their  imprisonment  or  removal.  Alice  Perrcrs  was  expelled 
from  the  court  on  account  of  the  evil  domination  which  she 
held  over  Edward  III. 

2.  Anne  Boieyn  was  the  first  crowned  queen  to  suffer  death 
on  the  scaffold  in  England.  The  King,  Henry  VIII.,  being 
smitten  with  the  charms  of  Tane  Seymour,  found  a  way  of 
ridding  himself  of  Anne  by  a  charge  of  adultery.  Whether  the 
charge  was  true  or  not  the  marriage  was  declared  null  and  void, 
and  she  was  beheaded,  leaving  one  daughter,  Elizabeth. 

3.  (<i)  Henry  Tudor,  grandson  of  Catharine,  widow  of 
Henry  V.,  and  Owen  Tudor,  having  defeated  and  slain  the 
usurper,  Kichard  III.,  who  was  the  last  Planta^enet  king',  suc- 
ceeded to  the  throne  in  1485  as  Henry  VII.  (J>)  Queen 
Elizabeth  having  died  without  heirs  (1603)  was  succieded  by 
James  VI.  of  Scotland,  who  was  the  next  heir  in  the  direct  line, 
being  descended  from  Henry  VII.  through  his  mother,  Mary 
Stuart,  the  daughter  of  James  V.,  who  was  the  son  of  James  IV. 
and  Maigaret  Tudor. 

Composition. 
Heat  and  its  Uses, 

Whether  heat  be  a  substance  penetrating  and  infusing  itself 
along  all  bodies,  or  only  a  quality  of  these  bodies,  to  its  influence 
are  we  indebted  for  the  proper  performance  of  all  the  functions 
of  life,  for  all  that  our  eyes  see  and  that  our  ears  delight  in,  as 
weU  as  for  everything  that  gratifies  the  taste.  We  not  only 
depend  on  the  heat  itself,  but  we  require  to  have  it  in  dae  pro- 
portions, because  cither  too  much  or  too  little  of  it  is  alike  in- 
jurious, and  even  fatal,  to  both  animal  and  vegetable  life. 

To  distinguish  the  sensation  of  heat  from  heat  itself,  and 
prevent  the  confusion  arising  from  interchange  of  terms  meaning 
sometimes  one  thing  and  sometimes  another,  the  term  caloric 
has  been  employed  to  denote  that  which  causes  the  production 
of  heat.    We  often  hear  the  terms  heat  and  cold  used  in  every- 
day life,  the  latter  being  employed  to  mean  an  agent  directly 
opposed  to  the  former,  but,  strictly  speaking,  cold  is  only  the 
absence  of  heat.    We  all  know  by  experience  that  the  gradual 
loss  of  heat  gives  us  the  feeling  of  cold,  but  this  is  only  a 
relative  term,  since  there  is  no  body  entirely  destitute  of  heat, 
though  there  may  be  less  heat  in  one  substance^  than  another. 
See':ng  that  our  sensation  of  heat  is  very  defective  as   a  heat 
measurer,  an  instrument  called  a  thermometer  is  used  to  detect 
the  quantity  of  heat  in  any  substance.      By  means  of  this  in- 
strument we  are  able  to  compare  bodies  as  to  the  quantity  of 
heat  in  each,  the  one  having  more  heat  being  said  to  have  a 
higher  temperature  than  that  which  has  less.     Heat  is  imparted 
from  one  body  to  another  in  two  wa^s,  by  radiation  and  by 
conduction.    If  we  place  ourselves  before  a  fire  we  feel  the  heat 
darting  towards  us   in  rays,  as  it  were — this  is  an  example  of 
radiation  ;  and  if  we  place  a  bar  of  iron  in  the  fire  we  can  feel  the 
part  projecting  gradually  getting  warmer,  although  not  in  actual 
contact  with  Uie  coals,  the  heat  in  this  instance  being  led  or 
conducted  along  the  particles  of  the  metal,  and  this  gives  us  an 
illustration  of  conduction.    From  the  fact  that  some  materials 
are  good  conductors,  and  some  bad^  or  //^/r-conductors,  attention 
to  tms  gives  us  a  guide  in  the  selection  of  clothing  and  building 
mateijus  to  suit  different  climates. 

Euclid. 

I.  Prop.   3,  Bk.  II.    This  proposition  may  be  represented 
algebraically  thus : — Let  the  whole  line  contain  a  Uuear  units — 


one  part  contain  m  and  the  other  n  linear  units.  Then  a=m  +  n. 
Multiply  these  units  by  m  :,  ma^m^-k-mn.  That  is,  if  a  num- 
ber be  divided  into  two  parts,  the  product  of  the  whole  number 
and  one  of  the  parts  is  equal  to  the  square  of  that  part,  together 
with  the  product  of  the  two  parts. 
2.  Prop.  12,  Bk.  II. 

Let  ABCD  be  a  parallelogram,  whose 
diagonals  AC,  BD  are  equal,  then  its 
an^es  shall  be  right  angles.  Because  the 
diagonals  of  a  parallelogram  bisect  each 
other,  then  AC,  BD  are  bisected  in  E. 
Then,  because  EB=EC,  the  angle 
EBC  wangle  BCB  (L  5).  For  the  same 
reason  the  angles  ECD,  EDC  are  equal. 
Therefore  the  whole  angle  BCD  is  equal 
to  the  two  angles  CBD,  BDC— that  is, 
BCD  issto  the  half  of  two  right  angles. 
It  is  therefore  a  right  angle,  and  BC  is 
parallel  to  AD,  and  the  two  interior 
angles,  ADC,  DCB  are  equal  to  two  right  angles;  but  DCB 
was  shown  to  be  a  right  angle,  therefore  ADC  is  a  nght  angle. 
And  since  the  opposite  angles  of  a  parallelomm  »"  eqjal  to 
one  another,  then  each  of  the  angles  of  the  figure  ABCD  is  a 


right  angle.— Q.  E.  D. 


Algebra. 


B)A(/> 


C)B(^ 

fC 

D)C(r 
rD 


I.  The  proof  of  the  role  for  finding  the  G.  c.  m.  depends  on 
the  foUowmg  principles:—      ..,,..,        .       _,  ^   ,. 

(a)  If  D  divide  A,  then  it  will  divide  mK.  For  since  D  di- 
vides A,  we  may  suppose  A=flD,  then  mA.  «  maD ;  thus  D 

divides  »f  A.  .„,..,        *  _i_   «      t? 

Id)  If  D  divide  A  and  B  it  will  divide  »iA±«B.  For  since 
D  divides  A  and  B.  we  may  suppose  A=tf  D,  and  B  ==  dD,  then 
m\±nB  =  (wA±«B)  D  j  thus  D  divides  m\±nB, 

Let  A  and  B  denote  the  two  algebraical  expression?,  and  let 
them  be  arranged  according  to  descending 
powers  of  some  common  letter,  and  sup- 
pose the  index  of  the  highest  power  of 
that  letter  in  A  not  less  than  the  index  of 
the  same  letter  in  B.    Divide  A  by  B; 
let  /  denote  the  quotient,  and  C  the  re- 
mainder.   Divide  B  by  C  ;  let  y  denote 
the  quotient  and  D  the  remainder.    Di- 
vide C  by  D,  and  suppose  that  there  is 
no  remainder,  and  let  r  denote  the  quotient.    Thus  we  have  the 

following  results : —  ^     ^     ^       ^ 

A  =/B  +  Cj  B  =  ^C  +  D;  C  =rD. 
Now,  D  divides  C  smcc  C  =  rD  ;  hence  by  principle  {a)  D 
also  divides  f  C,  and  also  ^C  +  D ;  that  is,  D  divides  B.  Again, 
since  D  divides  B  and  C,  it  divides  /B  +  C  ;  that  is,  D  divides 
A.  Hence,  since  D  divides  A  and  B,  it  is  a  common  measure  of 
them.     D  is  not  only  a  common  measure,  but  the  greatest  CDm- 

mon  measure.  •         u-  u  j-  -j 

By  principle  (/')  given  above,  every  expression  which  divides 
A  and  B  divides  A-/B,  that  is,  C;  thus  every  expression 
which  is  a  measure  of  A  and  B  is  a  measure  of  B  and  C.  Simi- 
larly every  expression  which  is  a  measure  of  B  and  C  is  a  mea- 
sure  of  C  and  D.  Thus  every  expression  which  is  a  measure  of 
A  and  B  divides  D.  But  no  expression  higher  than  D  can 
divide  D.    Thus  D  is  the  g.  c.  m. 


2.  (I)  (a) 

2(j:+>')  =  3(-*-^)  +  '° 
2jr+2>f=3  JT-ay  +10 

-2JC+I0y=20 


W 


2jr-^=4(2^-x)  +  3 
2Jc->f=8y-4J:  +  3 

.    6jr-9y=3 

I    2Ji:-3y=i 
From  («)  -  gjir+ioy=20 

By  adding    ...     7^=21 
By  substitution -Ji:+ 15= wor-jr«io-  1$.-.^^=  S, 

X-l         2X 

Clearing  of  fractions — 

6jt*+ I2jr -  iS;c  +  3;c-+ 12=  M-*^' -  M^ 
Collecting    ...  5ji;^- 11^=12 

Dividing  by  5    .r'-V'^=V 

2^04*  T2I 

Completing  the  square  j:"  -  V** +Ht=  —755 — = W- 

Taking  the  root,  x-H  =  ^  1^ 

;r  =  H  ±  H  =jor-  i^  Ans. 
3.  Let  jr  =»  the  unit's,  and  ^  =  the  ten's  figure, 

(i)  then  the  no.  «  lo^+x  =  ^x, 

(2)  But  if  i(xr+^  be  the  order  of  the  digits,  then  lox-^y 
7jr+ 18  from  (1)  10^  —  6x, 


So6 


THE  PRACTICAL   TEACHER. 


[Dec,  i88i. 


y  —  \x  :.  subslitutiug  \x  ioxy  in  (2) 

loar  +  fjr  =  7X+18 

5ar+3jr  =  35A-+90 

^%x  a  90 

Hence  the  no.  =  7  x  5  =^-  -A^"** 

Mensuration. 

I.  Area  of  equilateral    triangle  >=  35'  x  '433  (which  is  the 
approximate  area  of  an  eqoilateial  triangle,  whose  side  is 

I.)  «  625  X  433 

187s 
1875 

270-62$  sq.  ft.  Ant. 

a.  Diameter  of  onter  circle  •»  267  ft. 

,.  inner    „      —  203  „ 

And  the  required  area  »  sum  of  diars.  x  by  their  diff.  x  7854 

«47x6-4X-7854 
64 


336-2  483  2  sq.  ft.  Ans, 


Music. 


^^ 


I  >'  I 


t=L 


I 


Plaperfect  4th.       Dimiaished  7th.    Dimtnislied  3rd.    Augmented  6th« 


I  ,,MjJ.]ir '-."i^ 


As  it  is  probable  that  *  Proportion '  will  hence- 
forth have  to  be  worked  by  the  'Unitary 
Method,'  we  have  pleasure  in  acceding  to  the 
request  of  several  correspondents  to  give  a 
short  description  of  that  method. 


Efie  SSnitats  iffletiioli  ix^  proportion. 

nv  W.    p.   WORKMAN,   TRINITY  COLLEGE,   CAMBRIDGE. 

IT  is  our  purpose  in  the  following  paper  to  give  an 
account  of  one  of  the  greatest  simplifications  which 
has  been  effected  in  modern  arithmetic.  All  of  us 
have,  at  some  time  or  other,  been  subjected  to  the 
domination  of  that  imperious  and  arbitrary  Rule  of 
Three,  and  there  can  be  but  few  who  will  not  be  glad 
to  escape  from  it.  Of  the  advantages  of  a  new  method 
we  shall  leave  the  numerous  appended  examples  to 
silently  testify,  only  stating  that  the  introduction  of 
this  method  is  in  accordance  with  the  important  canon 
by  which  alone  every  mathematical  improvement  must 
be  tested  before  it  can  be  accepted.  That  is — while 
not  attempting  to  elucidate  any  new  facts,  it  clears  up 
old  ones,  and  at  the  same  time  does  not  increase  the 
number  of  things  to  be  remembered,  or  the  number  of 
principles  to  be  applied 


It  is  almost  impossible  to  formulate  the  Unitary 
System  in  words,  for  when  we  attempt  to  do  so  we 
arrive  at  nothing  but  self-evident  axioms.  It  amounts 
to  the  following  rule : — 

Given  the  unit  we  may  find  the  value  of  any  number 
of  units  by  multiplication,  or  the  number  of  units 
amounting  to  any  given  value,  by  division.  Thus  if 
one  copy  of  a  book  weigh  6  ounces,  a  thousand  copies 
will  weigh  6,000  ounces.  It  is  perhaps  possible  that 
the  uninitiated  will  affirm  that  the  rule  as  it  stands  is 
not  more  intelligible  than  the  mysterious  rows  of  dots 
in  the  Rule  of  Three,  while  the  example  is,  and  always 
has  been,  a  truism.  Let  us,  then,  first  put  the  example 
in  algebra— 

If  a  things  cost  J[^x 
ab        „         £bx. 

Now  we  may  proceed  to  point  out  that  this  simple 
process  is  really  all  that  is  necessary  for  working  out 
examples  in  Simple  or  Double  Proportion.  For 
instance : — 

If\  of  a  vessilcosi  £770^  what  is  the  value  0/^0/ it? 

The  old  method  was  to  i^Tite  down  the  result  thus : 
f:}  1:770 lvalue  in  pounds. 
/.  value  =;^*^  770  or  ^660. 

Undoubtedly  this  is  short  enough,  but  not  one  scholar 
in  ten  understands  it  when  he  applies  it  Now 
observe  the  rational  common-sense  Method  of  Unity. 

f  cost;^77o. 

„    ;^88o. 

.'.I      „      ^220. 

...I  »  £^0. 

At  first  sight  this  seems  longer ;  but  remembering 
that  of  the  four  steps  not  more  than  two  at  the  utmost 
would  be  necessary — ^for  the  first  two  and  last  two 
could  be  compressed  into  one  each — remembering  also 
that  every  one  of  the  four  steps  is  logical  and  straight- 
forward, and  that  an  accomplished  worker  can  es^y 
write  down  the  answer — in  a  complex  form,  of  course- 
to  any  sum,  however  involved,  in  Simple  or  Compound 
Proportion,  the  objections  would  vanish. 

Double  Rule  of  Three,  or,  as  we  have  called  it, 
Compound  Proportion,  is  the  one  bugbear  in  arithmetic 
which  children  uniformly  detest  If  taught  to  look  at 
it  from  our  standpoint,  we  believe  that  all  their 
objections  to  it  will  ultimately  vanish.  We  will  give 
an  example  in  both  methods. 

Ex,  1/27  yds.  of  cloth^  \  yds,  widCy  cost  £20^  what 
must  be  given  for  ^6  yds,  of  cloth  \yd,  wide? 

Old  Method,— \i  the  36  yds.  were  of  same  width  as 
27  yds.,  cost  would  be  found  from  equation. 

27  !  36  ::  ;£'2o  ;  cost 

or  cost  =  jf  26|.     Thus  our  question  reduces 

itself  to 

If  36  yards,  \  yd.  wide,  cost  ;£26f,  what  will  same 
number  of  yards  cost  when  cloth  is  \  yd.  wide? 

This  we  find  thus  : 

I  yard  \\  yard  : :  £2(>\  \  cost 
/.  cost  =  £\*i  iss.  6fd. 

New  Method, — In  this  particular  example  we  should 
first  rewrite  it  thus : — 

If  cloth  of  the  area  of  2  7  x  J  sq.  yds.  cost  ;^2o,  what 
will  be  given  for  an  area  of  36  x  j  yds  ? 

Now  27     X    f  C0St;;^20 

•      I  costs  ;^?^ 
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The'only  rule  which  can  fairly  be  called  a  rule  at  all, 
is  one  rather  of  expediency  than  necessity.  It  is 
advisable  to  keep  the  unknown  quantity  until  the  end 
of  the  original  statement  of  the  problem.  An  example 
will  illustrate  our  meaning : — 

1/200  men  can  in  25  days  make  an  embankment  5 
miles  longy  ho%v  much  overtime  must  60  men  work  in 
order  to  finish  an  embankment  2  miles  long  in  32  days^ 
1 2  hours  being  a  day's  work  ? 

Here  the  unknown  quantity  is  time,  and  we  state 
the  date  as  follows,  putting  time  last — 
200  men  do     5  miles  in    25  days. 

I  man  does         „  25  x  200  days. 

I  man  does  i  mile  in  1000  days. 
60  men  do     i  mile   in  -LM  days. 
60  men  do     2  miles  in  -^4^  days. 
But  we  are  told  that  they  do  it  in  32  days 


.'.  Their  days  must  be 
i,e, — They  are 


100 

3  ^32 
100 


of  the  first  men's  days 
X  12  hours 


3x32 
or  1 2^  hours 

.*.  They  must  work  J-  hour  overtime. 

As  another  example  take : — 

Assume  that  6  men  can  do  as  much  work  in  an  hour 

as  sezren  itfomen^  and  8  women  as  much  as  11  boys,  and 

that  5  men  can  do  a  certain  pieu  of  work  in   10  hours. 

Hotv  long  will  it  take  i  man,  2  women^  and  3  boys 

together,  to  do  the  same  piece  of  work  t 

5  men  do  work  in  10  hours. 

I  man  does  work  in  50  hours  (a  common  mistake  is  to 

write  2  hours  here.) 

.'.  I  man  does  -^^  of  work  in  an  hour. 

7  women  do  as  much  as  6  men. 

/.  I  woman  does  ^  as  much  as  a  man. 

/.  I  woman  does  jjjr  of  work  in  an  hour. 

1 1  boys  do  as  much  as  8  women. 

.'.  I  boy  does  as  much  as  y\  women. 

/.   I  boy  does  ^  x  pf  y  of  work  in  an  hour. 

/.  when    I  man,  2  women,  and  3  boys  are  at  work, 

their  combined  efforts  accomplish 

\  -^+2  ^  TT»  +  3  X  TT^Tjs  \  of  work  in  an  hour. 


t.e,- 


n  n  a 


Hence  they  will  do  the  whole  work  in  ^^  hours, 
or  10  ^f^  hours. 

It  is  unnecessary  to  add  further  example.  The  method 
is  of  use  where  ordinary  Rule  of  Three  is  either 
cumbrous  or  unmeaning,  and  is  capable  of  being 
applied  to  all  the  cases  to  which  the  original  rule  was 
ai)plicable.  It  will  therefore  be  useful  in  stocks, 
interest,  etc.,  etc. 

In  conclusion,  we  advise  every  one  to  whom  the 
method  is  new  to  take  his  arithmetic  and  work  out  a 
hundred  examples  by  it  As  an  additional  help  he  will 
find  examples  illustrative  of  the  method,  worked  out 
on  the  foUowin.!^  ]}a'\es  of  the  Practical  Teacher  ; — 
207,  254  (2  examples),  308,  309,  310,  345,  406,  and 
461. 


FEMALE  CANDIDATES. 

Arithmetic. 

TAree  hours  allowed  for  this  paper. 

Candidates  are  not  permitted  to  answer  more  than  one  Question 

in  each  Section. 
The  solution  must  in  every  instance  be  given  at  such  length  as 

to  be  intelligible  to  the  Examiner,  otherwise  the  answer  will 

be  considered  of  no  value. 

Section  I. 

1.  The  circumference  of  the  earth  is,  in  round  number5,  25,cx)0 
miles  ;  how  many  feet  does  it  contain  ? 

2.  Add  together  4  tons  17  cwt.  3  qrs.  18  lbs. ;  2  tons  3  cwt. 
3  qrs.  15  lbs. ;  13  tons  9  cwt.  2  qrs.  25  lbs. ;  and  22  tons  iScvvt. 
3  qrs.  19  lbs. ;  and  divide  the  result  by  133. 

Section  II. 

1.  Find  the  value  of  733)  articles  at  £2  18s.  6d.  each  ;  and 
of  7514  at  C^  8s.  I  id.  each;  and  subtract  the  less  from  the 
greater. 

2.  If  su(;ar  be  bought  at  £\  19s.  6d.  per  cwt.,  and  retailed  at 
6id.  per  lb.,  what  is  the  profit  on  a  cask  containing  7  cwt.  I  qr. 
14  lbs.  ? 

Section  III. 

1.  A  householder  paid  the  following  bill  with  a  five-pound 
note  :  what  change  did  he  receive? — 

3I  cwt.  of  coals  at  lo^d.  per  cwt. 

13  lbs.  of  cheese  at  7|d.  per  lb. 

2}  lbs.  of  tea  at  3s.  3d.  per  lb. 

17  lbs.  of  sugar  at  5|d.  per  lb. 

8}  yards  of  flannel  at  is.  ii^d.  per  yard. 

29  yards  of  calico  at  lofd.  per  Yard. 

2.  A  lady  paid  with  3  ten-pound  notes  for — 

64  yards  of  sheeting  at  I4|d*  P^r  yard. 
4  pairs  of  blankets  at  i8s.  4d.  per  pair. 

3  pairs  of  blankets  at  12s.  per  pair. 
\%\  yards  of  silk  at  5s.  6d.  per  yard. 

26  yards  of  huckaback  at  io|d.  per  yard. 
9  damask  table  cloths,  4  of  them  at  I9«.  6d.  each,  and  the 
remainder  at  ;^i  6s.  6d.  each. 

4  balls  of  strine  at  is.  6d.  for  a  dozen  balls. 

What  change  should  »ie  have  received,  the  tradesman  allowing 
a  guinea  and  a  half  discount  on  the  whole  for  cash  ? 

Section  IV. 

1.  Find,  by  Practice,  the  value  of  3  qrs.  5  lbs.  9  ozs.  at 
£2  14s.  6d.  per  lb. 

2.  Find,  by  Practice,  the  amount  of  a  rate  of  I3«.  4)d.  in  tie 
£  on £1,710  i6s.  8d. 

Section  V. 

1.  If  the  poor-rate  on  a  house  rated  at  60  gs.  be  £2  8s.  6jd  , 
what  amount  of  poor-rate  ought  to  be  paid  on  a  farm  rated  at 

2.  A  farmer  sold  five  lots  of  rye,  each  containing  34  busheTs 
2}  pecks,  for  j^40  7s.  i  id.  How  much  ought  100  quarters  of  the 
same  rye  to  fetch  at  that  rate  ? 

Section  VI. 

1.  If  24  lbs.  of  wool  make  115  yards  of  cloth  i  yard  wide, 
how  much  cloth  i\  yards  wide  ought  12  ozs.  to  make  ? 

2.  If  the  wages  of  13  men  for  7jdays  amount  to  £12  7^'  oi^  » 
how  many  men  ought  to  work  for  24  days  for  ;f  173  8s.  ? 

Section  VII. 

1.  Which  is  the  greater,  and  by  how  much,  of  the  following 
quantities— If  of  I  ton  1 1  lbs. ;  or  3f  of  il  c»L  6  lbs.  ? 

2.  A  lady  having  spent  ^  of  her  money  in  one  shop  and  i  of 
it  in  another,  had  left  £s  17s.  What  sum  had  she  to  start  with, 
^nd  what  decimal  of  that  sum  is  the  amount  which  she  had 
left? 

Section  VIII, 

1.  Find  the  value  of  '45  of  ;f  I  13s.,  and  ccnvcrt  into  vulgar 
fractions  2345,  and  -52*6.  ^        ^     . 

2.  How  many  oranges  at  AX)84375  per  dozen  ought  to  be  given 
in  exchange  for  378  eggs  at  '0,625s.  each  ? 
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Section  IX. 

1.  In  what  time  will  £^^  5s.  amount  to  £fii^  2s.  6d.,at  3i  per 
cent,  per  annum,  simple  interest  ? 

2.  A  confectioner  gained  60  per  cent,  by  selling  sugar  cardy 
4t  i^d.  per  oz.;  what  per  cent,  would  he  have  gained  or  lost  by 
celling  it  at  8d.  a  lb.  ? 


ANSWERS— SCHOLARSHIP  EXAMINATION. 

FEMALE  CANDIDATES. 

Arithmetic. 

Section  I. 

I.  No.  of  feet  =  25000  x  1760  x  3 

4  I  176000 
44000000 
3 


I. 


2. 


Ans.     132.000*000 


2.                     Tons.        cwt 

qrs. 

lbs. 

4           17 

3 

18 

2             3 

3 

»S 

22            18 

2 

25 

3 

19 

133)43            10 

I 

21( 

20 

870(6  cwt. 

798 

72 

4 

269(2  qrs. 

266 

23 

28 

l«4 

46 

21 

665(5  lbs. 

665 

Ans.  6  cwt.  2  qrs.  5  lbs. 

Section  II. 

I  s.    d. 

£ 

s    d. 

I.         733i  at  2  18    6x3 

75iirti 

8  II 

10 

10 

29    5    0  X  3 

14 

9    2 

10 

10 

292  10    0 

144 

II     Hxi 

7 

^ 

7 

2047  10    0 

1012 

1     8 

87  15    0 

72 

5  10 

8  15    6 

I 

8  II 

0  14    7i 

0 

U    Si 

2144  15    li 

;fl086 

10  loi 

1086  10  loi 

Ans.    ;^io58    4    3 

2.                  6id.  per  lb.  is  6|d. 

XI12 

per  cwt. 

i.<.,  728d.  per  cwt. 

i.e.,  £3    0    8 

per  cwt. 

I  19    6 

Profit  per  cwt.  is  ;£"!     i    2 

I. 


Section  III. 

s.   d. 

£    s.    d. 

3i  cwt.  of  coals    at    0  10} 

is    0    3    oi 

13    lbs.    „  cheese,,    0    7} 

„     0    8    4t 

2  J  lbs.    „  tea       „     3    3 

„    0    8  Hi 

17    lbs.    „  sugar    „    0    si 

.,079* 

8}  yds.  ,,  flannel,,     i  iii 

„    0  16    7} 

29   yds.   „  calico  „    0  io| 

i>     I     5  "f 

3  10    9i 

Money  paid 

500 

Change  required  £1    9    2k 

£    s.    d. 

£  s.  d. 

64  yds.  sheeting    at   0    i    2^ 

is    3  17    4 

4  prs.  blankets    „    0  18    4 

>f     3  13    4 

3.         If              „    0  12    0 

„     I  16    0 

iSk  yds.  dlk          »»    0    5    6 

.»    5    I    9 

26yds.  huckaback  ,,00  10] 

.•     I    3    3t 

4  cloths               „    0  19    6 

M    3  i»   0 

5    .»                    „     I    6    6 

„     6  12    6 

i  doz.  string        „    0    i     6 

,,006 

26    2    bi 

Discount 

I  II    6 

24  II     2i 

Money  paid 

30    0    0 

Change  required    j^5    8    9^ 

Section  IV. 

£    s. 

d. 

£9  lbs.  9  oz.  at     2  14 

6x9 

10 

80Z.  =  i 


I  oz.  =  ^ 


27 

5 

0 
8 

218 

0 

0 

24 

10 

6 

I 

7 

3 

0 

3 

4ir 

/244 

I 

I^ 

2.    13s.  4d.  is  £l    .'.  13s.  4d.  in  ;f  is  f  of  rateable  sum. 

^  s.  d.  £  s.  d. 
13s.  4d.  on  1710  16  8  is  1140  11  i^ 
id.  zn;^on  1710  16    8  „    3  ii    3tV 

Value  of  rate  ;f  1 144241" 

The  last  item  is  calculated  thus: — 

Jd.  in  >f  on  ;f  1710^  is  Jd.  in  id.  on  17105J. 
i,e.,  is  i  (i7ioj^)d.,  ie.,  8551V 


I. 


Poor  rate  on  £6} 
£7 

£ 
^^1904  is  272  X  o 


?. 


Hence  we  have  to  find  the  value  of  7  cwt.  i  qr.  14  lbs.  at 
£1  IS.  2d. 

£  s.  <*. 
112 

7 


I  or.  =  J  cwt. 
14  lbs.  =  I  qr. 


7    8 
0    5 

0    2 

2 

34 
7i 

/8    4 

Ii 

Section  V. 
£ 

U     2    8 

o    5 

8.    d. 

5    4f 
8 


d. 
6f 

4i 


3    2 

34 


2. 


Ans.  ^73    7    6 

5  lots  go  for  £^0  7s.  lid. 

I  lot  goes  for  jf  8  is.  7d. 

34^  bushe's  for  £S^\ 

H^  bushels  for  /VA''- 

i  bushel  for  £i^ 

8x7 


X  quarter  for 


30 


too  quarters  for  £^•    U.,  ^186  iV^_ 
Section  VI. 


I. 


24  lbs.  of  wool  mike  115  sq.  yds.  of  cIotL 
12  oz.  „  Vt  X  ii5sq.  yd& 

But  Uie  doth  is  i|  wide 
23 

.-.  it  is      ^  X  i-  X  ^^^  =  ^^6s.  lorg. 

S 
Ans.       2  yds.  2  ft.  yMn, 
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2. 


£   s. 

13  men  in   7}  days  get  i^    7 

I  man  in    T\    ,,    gets  i    o 

I        »i    29         „  42 

I        „      I          ft  02 

I        >t    S4         *»  3    S 

No.  of  men  is  *}f'  or  51. 


d. 

64 
2 
10 
o 


Section  VII. 


I.   i|  of  I  ton  II  lbs. 


ton     cwt.   lbs. 
1     =     1        O        II 

o      II        i8| 


=B  I 


3»  of 


2 
f 


II        29I 

cwt.    lbs. 
II         6 

3 


33 
22 

4 


18 

12 

47i 


37 
31 


65i 

29f 


her    monej  left, 


Second  is  greater  by    6       35|{ 
6  cwt  I  qr.  7||  lbs. 
2.  She  e  idently  had    (i  -  i  -  i)    of 

/.  it  of  her  money  is  /s  17s. 
.*.  her  money  is  £1 
£3  I7«.  is  H  of  £7$  *-^'f  ^  or  '^S« 

Section  VIII. 

1.  -45  =  H  =  A-. 

A  of  ;f  I  13s.  is  S  X  3s.,  !>.,  15s. 

2-34S  =  2*H  =  2lVo  =  2H 

2.  378  eggs  at  '0625s.  each 

at  75ood.  each 
if.,  at  }d.  each 
are     •f^. 

if  ^4375  =  20'2Sd.  =  2oid. 
20td.  is  contained  in  ^^,  14  tiroes. 
.'.  the  answer  is,  14  doz.  oTanges. 

Section  IX. 

1.  Working  snm  backwards, 

£    «.  d. 

64    2  6  amount. 

56    5  o  principal. 

£T  17  6  interest. 

Obrionsly  number  of  years  =  ^7  '7s.  6d.  x  100 

3i  X  /56  5s.  -♦ 

2.  lid-  per  OS.  is  20d.  per  lb.  He  gains  60  %  /.  selling  price 
is  fft  or  I  of  baying  price.  /.  Talne  of  candy  is  f  x  20  s 
Vd-  per  lb.    1^.,  I2ld. 

If,  therefore,  he  sells  at  Sd., 

on  every    12)  he  loses  4} 

o         100       „        8  X  4)  or  36. 
Ans.  Loss  of  36  %. 

(N.B.— If,  in  looking  through  this  work,  any  reader  detects 
an  error,  we  shall  be  glad  to  be  apprised  of  it.  Thiou(>h  press 
of  time,  the  whole  has  had  to  be  put  together  in  an  hour  or 
two.) 


Astronomy^ 

(i)  Browne's  Astral  Origin  of  Hebrew  Emblems.    £.  Stan- 
lord* 

Composition— 

(I)  Wood's  Analytic  Test  Exercises  and  Examples.    T.  Mar- 
shall and  Ca  ^  I 
VOL,  I. 


Domestic  Economy — 

(i)  Floyer's  Needle  Drill,  Position  Drill,  and  Knitting-Pin 
Dnll.    Griffith  and  Faxran. 

English  Literature — 

(i)  Poetry  for  the  Young.    Part  I.    Griffith  and  Farran. 

Geometry — 

(i)  Walmsley's  Introduction  to  Geometry.  Hodgson  and 
Son. 

Latin^- 

(i)  Dodd's  Matriculation  Latin.    W.  Stewart  and  Cc« 
(2)  Gibson's  Limen  Latinum.    Relfe  Bros* 

Mathematics— 

(i)  Langton's  Examples  in  Arithmetic.    Standards  V.  and 
VI.    T.  Murby. 
(2)  Sparke's  Inductive  Algebra«    W.  Stewart  and  Co. 

Miscellaneous — 

(1)  Clifford's  What  Her  Majesty's  Inspectors  Say.  North  of 
England  School  Furnishing  Companjr* 

(2)  Story's  School  Board  Gymnastics.    L.  N.  Fowler. 

(3)  Kiddle  and  Schem's  Dictionary  of  Education  and  In* 
struction.    Sampson  Low  and  Co. 

Mechanics — 

(i)  Watt's  Mechanical  Industries  Explained*  W.  and  A.  K. 
Johnston. 

Music — 

(i)  McCartney's  Seleotions  from  the  Poets  set  to  Music.    R. 
J.  Derfel. 
(2)  McCartney's  Musical  Drill.    G.  Gill  and  Son. 

Periodical  Literature— 

(i)  Ward  and  Lock's  Universal  Instructor,  XIII.  Ward, 
Lock,  and  Co. 

(2)  Our  Little  Ones.  VoL  II.  No.  i.  Griffith  and 
Farran. 

Prize  Books — 

(i)  Our  Little  Ones.    Griffith  and  Farran. 

(2)  Holly  Berries.     Griffith  and  Farran. 

(3)  Kingston's  Peter  the  Whaler.    Griffith  and  Farran. 

(4)  Ludgate  Hill,  Past  and  Present.    Griffith  and  Farran. 

(5)  Knight's  Rocket    Nelson  and  Sons. 

(6)  Schwatka's  Search  for  Franklin.    Nelson  and  Sons. 

(7)  Hoare's  Tempered  Steel.    Nelson  and  Sons. 

(8)  Geddie's  Beyond  the  Himalayas.    Nelson  and  Sons. 


(9)  Alpine  Climbing.    Nelson  and  Sons. 

Heights.    Ncl 
(11)  Surr*s  Stories  about  Dogs.    Nelson  and  Sons. 


(10)  Wilson's  Great 


Nelson  and  Sons. 


Scripture — 

(i)  Ottley's  Church  Teaching  for  Sunday  Schools.    National 
Society. 

(2)  Benham's  How  to  Teach  the  Old  Testament.    National 
Society. 

(3)  Yongt's  I  low  to  Teach  the  New  Testament.    National 
Society. 

(4)  Yonge's  Practical  Work  in  Sunday  Schools.    National 
Society. 

School  Management^ 

(i)  Prince's  School  Management  and  Method.    J.  Hey  wood. 

Science — 

(i)  Stoker   and    Hooper's   Matriculation    Chemistry.     W. 
S'ewart  and  Co. 
(2)  Gardiner's  Acoustics,  Light  and  Heat*    J.  Heywood. 

Theology — 

(I)  Thomas's  Synopsis  of  Butler's  Analogy  of  Religion.    T. 
Murby. 

Writing— 

(i)  Tidmarsh's  Modem  Copy  Books.    Longmans,  Green  and 
Co. 
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Eectnt  Snspection  ®tu8ti0ti0. 

\'nu  Editor  respectfully  solicits  coHirihiticm—<Ul  of  which  will 
be  rigarded  as  strictly  p&ivatx— il0  this  column.  For  obvious 
reasons^  U  cannot  be  stated  in  which  district  the  questions  have 
been  set  ^ 

Arithmetic. 

STANDARD  I. 

(i)  From  two  hundred  and  one,  take  one  hundred 
and  ninety-eight    Ans.  3. 

(2)  Add  together, — five  hundred  and  nineteen, 
eight,  six  hundred  and  twenty,  seven  hundred  and 
thirty-eight,  and  three  hundred  and  fifty-one.  Ans. 
2,236. 

(3)  From  eight  hundred  and  fifty,  take  six  hundred 
and  thirty.     Ans.  220. 

(4)  Add  together,— eight  hundred  and  ninety,  two 
hundred  and  six,  fifty-seven,  one  hundred  and 
twelve,  and  six  hundred  and  ten.    Ans.  1875. 

standard  II, 

(i)  From  eighty  thousand  and  thirty-seven,  take 
thirteen  thousand  eight  hundred  and  ten.  Ans. 
66,227. 

(2)  Divide  fifty  thousand  and  fifty-two  by  twelve. 
Ans.  4,171. 

(3)  Multiply  five  thousand  three  hundred  and  sixty- 
four  by  five  hundred  and  forty.     Ans.  2,896,560. 

STANDARD  III. 

( 1 )  Add  together, — sixty-  three  thousand  and  seventy- 
one  pounds  fifteen  shillings  and  eightpence  farthing, 
forty  thousand  and  nine  pounds  and  elevenpence  three 
farthings,  four  hundred  thousand  and  eleven  pounds 
nineteen  shillings  and  sevenpence  farthing,  fifty  pounds 
twelve  shillings  and  ninepence  halfpenny,  and  seven 
hundred  thousand  four  hundred  and  thirty-two  pounds 
eleven  shillings  and  a  penny  three  farthings.  Ans. 
;£i,203,S76  OS.  2id. 

(2)  Find  the  difference  between  one  hundred  thou- 
sand one  hundred  pounds  one  shilling  and  sevenpence, 
and  ninety  thousand  six  hundred  and  one  pounds 
eleven  shillings  and  fourpence  halfpenny.  Ans. 
;^9,498  I  OS.  2^d. 

(3)  Divide  four  hundred  and  forty-seven  thousand 
eight  hundred  and  fifty,  by  seventy-four.  Ans. 
6,052 — 2. 

STANDARD  IV. 

(i)  How  many  minutes  has  a  boy  lived  who  is  12 
years  old?  (Do  not  neglect  leap  years).  Ans. 
6,311,520. 

(2)  Divide  two  million  and  twenty  thousand  and 
twenty  pounds  one  shilling  and  one  penny  by  one 
hundred  and  sixty-four.  Ans.  j[^i  2,3 1 7  3s.  io|d. — 104 
remain. 

(3)  Multiply  j^48o  19s  7jd.  by  1,706.  Ans. 
j^82o,554  OS.  3d. 

STANDARD  V. 

(i)  How  much  change  should  you  get  if  you  gave 
a;;^io-note  in  payment  of  the  following  bill — 56  table 
books  @  4  for  6d,  8  doz.  geographies  @  2|d  each, 
3,750  pencils  @  9s.  6d.  per  1,000,  72  rulers  @  is.  4id 
per  doz.,  26  atlases  at  4s.  3d  each.    Ans.  i8s.  7j{d 


(2)  Find  the  cost  of  13  cwt  2  qrs.  21  lbs.  @;^S 
18s.  6d  per  cwt    Ans.^^Si  is.  nfd. 

(3)  If  113  tons  of  coal  cost  ;^  119  14s.,  what  should 
be  the  cost  of  19  tons  ?    Ans.  ^20  2s.  6T^|\d 

(4)  A  man  bought  744  oranges  @  9d  per  doz.,  at 
how  much  each  must  he  sell  them  so  as  to  gain  15s. 
6d.  ?    Ans.  id  each. 


STANDARD  VI. 

(i)  Find  the  value  of  ^/  ti  ^^  ^  ^j    ^s.  2^y. 

t—\\    of    f) 

(2)  Take  '125  of  los.  from  -375  of  13s.  4d.    Ans. 

3s.  9d' 

(3)  If  14  horses  can  be  kept  10  days  for  ;^i5,  how 
manv  can  be  kept  21  days  for;^i8  ?    Ans.  8  horses. 

(4)  After  9  gallons  have  been  drawn  off  from  a  cask 
it  is  f  full  How  many  gallons  can  it  hold  ?  Ans. 
15  gallons. 


Dictation  and  Grammar. 


STANDARD  II. 

Dictation. — A  fire  on  land  is  a  terrible  thing,  but  a 
fire  at  sea  is  much  more  terrible.  On  land  we  may, 
perhaps,  get  out  of  its  way,  but  at  sea  there  is  often 
no  chance  of  escape. 

Grammar, — Underline  the  nouns  in  the  above. 

STANDARD   III. 

Dictation, — Sometimes  the  tiger,  when  hunted, 
springs  upon  the  elephant  and  fastens  his  teeth  and 
claws  in  his  neck  or  shoulder.  The  latter  tries  to 
kneel  on  his  enemy,  so  as  to  crush  him  by  the  weight 
of  his  great  legs  and  heavy  body.  Sometimes  they 
both  roll  on  the  ground,  and  a  fearful  struggle  follows, 
generally,  however,  ending  in  the  death  of  the  tiger, 
either  from  the  strength  of  the  elephant,  or  by  a 
bullet  from  the  hunter's  rifle. 

Grammar, — Write  out  a  list  of  nouns  and^  verbs  in 
the  above. 

STANDARD  IV. 

Dictation, — It  was  a  perilous  undertaking,  yet  he 
must  obey ;  and  the  men  began  their  terrible  march, 
through  narrow  defiles,  past  overhanging  precipices, 
six  thousand  feet  up,  up,  up,  among  the  gloomy  soli- 
tudes of  the  Alps.  The  cannon  were  placed  on 
rough  sleds,  each  drawn  by  a  long  team  of  soldieis, 
or,  when  the  roads  permitted,  by  oxen,  and  the 
ammunition  was  packed  on  mules. 

Grammar, — Name  the  parts  of  speech  in  the  fol- 
lowing passage : — ^All  hands  were  soon  on  deck, 
looking  at  it,  and  admiring  in  various  ways  its  beauty 
and  grandeur. 

STANDARDS  V.  AND  VI. 

Grammar, — Parse  and  analyze  : — 

(a)  Well  had  the  boding  tremblers  learnt  to  trace 
The  day's  disasters  in  his  morning  &o& 

(b)  Full  well  they  laughed  with  counterfeited  glee 
At  all  his  jokes,  for  many  a  joke  had  he. 
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lished on  the  2Sth  of  every  month.  Price  6d  ;  post 
free,  7|d ;  sent  post  free,  three  months  for  is.  iid.; 
six  months,  3s.  gd. ;  a  year,  7s.  6d 

P.  O.  Orders  should  be  made  payable  ai  Chief  Qfice. 

Subscribers  not  receiving  their  copies  regularly  are 
respectfully  requested  to  write  to  the  Publisher, 

It  would  save  time  and  expense  if  snbscxibers 
when  remitting  would  state  exactty  what  numbers 
theywish  tobesent    

To  Correspondents. — ^All  literary  communications 
should  be  addressed,  The  Editor  of  the  Prac- 
tical Teacher,  Pilgrim  Street,  Ludgate  Hill, 
London,  E.C 

Accepted  contributions  are  paid  for  within  twenty- 
one  days  of  publicatioa 

The  Editor   cannot  return  r^eoted  MS3.s   authors 
should  therefore  retain  copies. 


TO  ADVERTISERS. 

Approved,  prepaid^  advertisements  will  be  inserted 
in  the  Practical  Teacher  at  the  following  rates : — 


20  words  or  under   ...        •••        ... 
Above  ao  words  and  under  3a  words 
32  words  and  under  64  words 
For  every  additional  10  words       ••. 


s.  d« 

3  o 

4  o 

5  o 

I  o 


Teachers  Advertising  for  Situations. 


to  words  or  under    ... 

For  every  additional  10  words 


For  an  ordinary  page •• 

For  page  fiidng  matter 

For  and  page  of  wrapper       

For  3rd  page  of  wrapper       

For  the  page  opposite  the  3rd  page  of 

^»  lappcr  •••  ••«         c.a         ... 

For  the  4th  (back)  page  of  wrapper  ... 


r.   d. 
...    I    o 

...    o    6 

4  guineas 

5  guineas. 
5  guineas. 
5  guineas. 

5  guineas. 

6  guineas. 


Parti  of  a  paga  ara  chargad  at  a  tiightly  highar  rata.—Spaeial  quotations 

will  ba  givan  for  aaariaa. 


Portfolios,  fitted  with  elastic  bands,  for  preserving  twelve  nmnbers  of  <  The  Practical  Teacher,'  may 

now  be  had.    Price  2s.  6d.,  post  free. 

Nos.  I.  and  II.  of  The  Practical  Teacher  are  now  out  of  print 

%*  We  regret  that^  owing  to  the  great  pressure  upon  our  space^  the  ^Monthly  Notes  ^  and  ^  Gossips  are  again 
crowded  out. 


We  learn  that  the  next  Examination  for  Certificates 
will  be  held  at  the  London  Institute  for  the  Advance- 
ment of  Plain  Needlework,  2,  Connaught  Street, 
Edgware  Road,  on  Saturday,  December  loth,  1 881,  at 
II  a.m.  Persons  desirous  of  being  examined  are 
requested  to  apply  to  the  Principal,  at  above  address. 

We  hear  that  the  North  of  England  School  Furnish- 
ing Company,  Limited,  of  Darlington  and  Newcastle- 
on-Tyne,  have  purchased  the  goodwill,  patents,  etc., 
of  the  firm  of  Colman  and  Glendenning,  of  Norwich. 
The  services  of  Mr.  John  Glendenning  have  been 
also  retained  by  the  Company. 


*^*  We  are  sorty  to  disappoint  the  many  friends  who  desire  as 
to  quote  the  price  of  each  work  noticed  in  onr  colnmns. 
This  we  would  respectfally  point  out  is  the  publishers'  duty 
and  not  ours ;  we  give  publicity  enough  to  a  book  when  we 
review  it  Our  readers  should  peruse  the  advertisements 
in  our  pages,  and  failing  to  find  the  price  here»  it  would  be 
no  great  trouble  or  expense  to  drop  a  line  to  the  publishers 
whose  name  and  address  we  will  gladly  give. 

Lectures  on  Teaching.  By  J.  G.  Fitch,  M.A. 
Cr.  8vo,  436  pp.  London:  Cambridge  Ware- 
house, 17,  Paternoster  Row. 

Second  Notice, 

On  Writing  we  need  say  little.  As  one  of  Her  Majesty's 
Inspectors,  Mr.  Fitch  asserts  :  '  There  are,  in  fact,  no 
bad  writers  in  an  elementary  school  of  the  best  class,' 
and  he  shows  that  *  a  good  method  steadfasdy  carried  out 
is  infiedlibly  efficacious  even  in  the  worst  cases,'  in 
securing  a  good  handwriting. 


The  difficulties  of  teaching  '  Reading '  and  SpcilUing 
on  account  of  the  anomalies  of  our  so-called  orthography, 
are  discussed  at  leng^  and  to  good  effect.  But,  while 
these  are  familiar  to  all  teachers,  the  methods  for  over- 
coming them  are  not  so  well  known.  Reading  is  largely 
a  mechanical  process,  and,  therefore,  may  be  greatly 
assisted  by  appliances.  'A  good  reading-book,'  says 
Mr.  Fitch,  'should  (i)  be  well  printed  in  sufficiently 
large  type  to  make  it  very  easy  for  the  child  to  put  his 
finger  to  each  word  as  he  pronounces  it.  (2.)  It  should 
be  made  attractive  by  pictures,  and  by  the  j)leasantness 
and  interest  of  the  subject.  This  is  of  first  importance. 
(3.)  The  lessons  should  not  be  graduated  by  so  mechanical 
a  rule  as  the  mere  length  of  the  words  and  the  number 
of  syllables...  (4.)  Many  of  the  lessons  should  be  narra- 
tive and  in  the  form  of  dialogue,  giving  some  play  for 
changes  of  voice...  (s)  Everv  lesson  should  contam,  at 
least,  two  or  three  words  which  are  a  little  beyond  the 
child's  own  vocabulary...  One  of  the  first  objects  of  a 
reading  lesson  is  to  enrich  the  scholar's  store  of  words.' 

These  remarks  are  quoted  for  the  benefit  of  young 
teachers,  who  are  almost  bewildered  by  the  number  of 
the  readmg-books  brought  under  their  notice.  Mr.  Fitch 
is,  we  believe,  a  safe  guide  in  such  an  important  matter. 
He  insists  that  anomalous  words  should  not  occur  in 
early  lessons, and  that  the  'real  gradation '  depends  *on 
the  number  of  anomalies '  in  the  words  introduced. 

The  proper  mode  of  using  such  a  '  good  book '  both 
for  reading  and  spelling  is  given  in  instructive  detail. 
The  author  says  further  on  : '  Spelling  is  a  matter  for  the 
eye,  not  for  the  ear  ; '  and  '  the  person  who  spells  well 
is  he  who  carries  in  his  memory  a  good  visual  impression 
of  the  picture  of  the  word.'  We  are  therefore  surprised 
to  read  (p.  213)  as  an  'obvious  truth,'  'that  it  is  mainly 
by  writing  that  spelling  is  to  be  taught.'  The  Dictation 
exercise  we  think  is  only  a  test  of  ability  to  reproduce 
'  the  picture  of  the  word.'  Spelling  was  never  taught  by 
dication. 

Mr.  Fitch's  summary  of  rules  for  'expressive  reading' 
are  valuable,  as  are  sJso  the  suggestions  on  the  use  of 
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words  in  '  oral  expression,'  or,  as  we  might  call  it,  viva 
voce  composition  (p.  219).  So  much  of  a  child's  school 
life  is  commonly  spent  in  leaminc;  to  read  and  write, 
that  every  '  practical  teacher '  will  avail  himself  of  any 
hint  which  tends  to  the  more  rapid  and  effective  acquisi- 
tion of  these  *•  instruments  of  sense-training.'  Many  such 
hints  are  given  in  this  lecture. 

Having  discussed  the  value  of  linguistic  studies  gene- 
rally, the  author  maintains  in  the  ninth  chapter  that  the 
study  of  our  own  tongue  deserves  more  respectful  treat- 
ment than  it  receives  even  in  our  higher  schools,  and 
points  out  that  when  no  other  language  is  taught  it  is  an 
mdispensable  educational  instrument.  The  value  of  rules 
to  teach  the  '  art  of  speaking  and  writing  the  English  lan- 
guage with  propriety '  is  shown  to  be  practically  nil;  and 
though  Mr.  Fitch  seems  not  to  be  aware  that  such  faults 
as, '  Give  I  the  book,' '  Send  the  money  to  he,'  do  exist  in 
the  vernacular  of  the  West,  all  will  allow  that  '  speaking 
with  propriety '  results  from  imitation  and  habit,  and  not 
from  the  rules  of  grammar.  Yet  if  '  English  Grammar ' 
be  made  to  include  *  the  logic,  history,  formation,  and 
relation  of  words,  it  will  designate  one  of  the  most  fruitful 
and  interesting  of  school  studies.'  Mr.  Fitch  insists  on 
the  application  of  the  analytical  method  to  a  vernacular 
language,  and  gives  a  series  of  suggestive  illustrations. 
'  One  essential  object  contemplated  in  the  study  of  our 
own  language  is  n  knowledge  of  the  meanings  of  its 
words.'  This  is  '  closely  connected  with  grammar,'  and 
practice  in  the  use  of  words  in  various  combinations  in 
oral  or  written  composition  is,  in  our  opinion,  of  the 
greatest  value  to  all.  In  the  case  of  those  children  who, 
as  in  most  of  our  primary  schools,  do  not  remain  at 
school  long  enough  to  study  much  grammar,  this  mode 
of  acquiring  an  enlarged  and  exact  vocabulary  must  be 
far  more  useful  than  the  parsing  exercises  on  which  they 
vainly  spend  so  much  precious  time.  An  example  of  one 
convenient  mode  of  writing  out  the  analysis  ot  sentences 
is  given  at  length,  and  this  lecture  concludes  with  some 
directions  as  to  the  study  of  literary  masterpieces  and  as 
to  the  means  of  imparting  an  enthusiastic  love  of  reading 
which  should  be  the  chief  purpose  of  lessons  in  English 
literature. 

A  History  of  the  British  Empire.  By  E.  San- 
derson, M.A.  London  :  Blackie  and  Son,  Old 
Bailey. 
This  book  of  nearly  450  closely  yet  remarkably  well- 
printed  pages  contains  an  immense  accumulation  of  facts, 
together  with  forty-eight  columns  of  names  with  dates,and 
also  a  dozen  pages  of  a  useful  chronological  table.  These 
facts  and  tables  constitute  the  chief  merits  of  the  book, 
which,  though  fairly  and  evidently  carefully  written,  yet 
fails  in  some  very  important  particulars.  Mr.  Sanderson 
writes  too  much  in  the  beaten  track  that  has  been  shown 
to  lead  to  error  by  modem  research.  A  more  diligent 
attention  to  the  valuable  labours  of  recent  investigators, 
would  have  enabled  the  author  to  have  avoided  repeating 
oft-refuted  errors.  In  commencing  with  the  ancient 
Britons  we  have  the  usual  vague  statements  about  these 
people  being  at  the  time  of  the  Roman  invasion  in  a  state 
of  semi -barbarism,  clad  in  skins,  living  in  poor  huts,  and 
all  the  rest  of  such  antiquated  nonsense,  including  the 
notion  that  the  weapons  of  flint  and  bronze  were  used  by 
these  Britons,  instead  of  being  referred  back  to  their  an- 
cestors some  thousand  years  at  least  before  Julius 
Caesar's  time.  The  old  story  of  the  Britons  being  either 
extirpated  or  driven  into  the  comers  of  Wales,  Comwall, 
and  Scotland,  is  again  told,  as  if  no  such  writers  as  Pyke, 
Palgrave,  Huxley,  and  Nicholas  had  dispelled  such  non- 
sensical conclusions  from  the  vagaries  of  the  shadowy 
Gildas.  No  notice  is  taken  of  the  high  intellectual  de- 
velopment of  the  Druids,  nor  of  the  populousness  and 
flourishing  condition  of  the  pre-Roman  Britain  in  general. 
Some  few  words  are  given  as  heir-looms  of  the  Celtic 
speech  without  any  apparent  suspicion  on  part  of  the 
author  that  words  in  our  language  traceable  to  a  Celtic 
source  may  be  reckoned  by  hundreds.    The  beautifully 


drawn  figures  illustrative  of  the  Dmids  might  suggest  a 
doubt  of  the  sweeping  condemnation  of  their  teaching 
being  a  mere  gloomy  and  superstitious  paganism  tinged 
with  horrible  cruelues.  Leaving  this  period,  the  author 
says,  'We  may  as  well  dispose  of  the  well-worn  and 
erroneous  name,  Saxon  Heptarchy^  by  stating  that  there 
never  were,  at  any  one  time,  seven  independent  Saxon 
and  English  kingdoms.'  This  will  be  new  to  many 
writers  who  have  strongly  contended  for  eight  and  ad- 
duced grounds  for  several  other  small  independent 
governments. 

The  general  sketch  of  the  Saxon  period  is  fairly  written, 
together  with  the  social  condition  of  the  people.  Alfred, 
of  course,  comes  in  for  a  large  share  of  well- deserved 
praise,  but  we  have  been  so  accustomed  to  think  about 
Alfred's  good  qualities  as  to  become  sceptical  of  his  having 
had  any  bad  ones.  Yet  it  is  indisputable  that  Alfred 
would  have  been  benefited  had  temperance  been  a  Saxon 
virtue.  The  same  disposition  to  praise  shows  itself  in 
many  other  instances  with  amiable  obliviousness  to 
failings.  With  so  much  attention  to  condensation  of 
facts,  however,  the  author  has  not  niuch  scope  for  argu- 
ment or  anything  like  detailed  criticism. 

Now,  as  the  auctioneers  say, '  with  all  faults,'  the  book 
before  us  will  be  of  considerable  service,  and  mostljr,*as  we 
have  said,  as  a  valuable  compendium  of  facts.  The  illustra- 
tions are  for  the  most  part  remarkable  examples  of  artistic 
excellence  and  appropriateness.  We  would  particularly  re- 
fer to  the  Dmids,  the  head  of  Julius  Caesar,  the  figure  of 
John  Hampden,  and  some  ships  of  various  periods.  We 
cannot  award  the  same  praise  to  the  maps  which  are 
mostly  dull  and  indistinct,  with  the  exception  of  a  remark- 
ably clear  one  (at  page  136}  to  illustrate  the  Wars  of  the 
Roses,  and  some  other  plans  of  battlefields.  Some  of  the 
topographical  views  too  are  most  excellent,  as  for  example 
that  of  Sebastopol  (p.  390),  the  Khyber  Pass  (p.  412),  and 
Gibraltar  (p.  283).  Such  illustrations  are  real  aids  to  the 
understandmg  of  the  subject  of  the  matter.  The  plan  of  the 
field  of  Waterloo  (given  on  p.  362),  helps  more  to  the 
understanding  of  this  notable  contest  than  a  very  lengthy 
description.  The  view  of  the  Bastille,  also  (p.  329),  calls 
up  a  host  of  associations,  and  will  be  welcomed  by  all 
readers  of  modem  French  history.  The  story  of  India 
and  its  annexation  to  British  i  ule  is  ably  told.  The  same 
may  be  said  of  the  American  Revolution  and  its  results. 
A  remark  respecting  General  Monk  being  specially  de- 
signed by  Providence  for  the  safety  of  England  led  us  to 
expect  a  very  favourable  if  not  fiattering  description  of 
Charles  11.  But  we  were  agreeably  disappointed.  This 
worthless  king  is  duly  held  up  to  scom  and  reprobation. 
'  He  came  back  to  England  with  the  fixed  pu^xises  of 
being  as  independent  of  his  Parliament  and  his  people  as 
he  dared  be,  and  of  making  up  for  past  trials  by  a  life  of 
selfish  ease  and  enjoyment.  He  cared  not  what  he  did, 
how  he  degraded  the  nation  and  himself,  so  long  as  these 
two  objects  could  be  obtained.  It  was  for  this  that,  when 
he  wanted  money,  he  sold  the  national  honour  and 
national  possessions,  and  became  the  pensioner  of  Louis 

XIV.,  of  France He  was  full  of  wit,  good  humour, 

vivacity,  and  affability.    He  had  but  little  heart,  tender- 
ness, virtue  or  conscience.    He  had  no  belief  in  women's 

virtue  or  men's  honour. He  was  graceful  and 

gentlemanly,  with  harsh  swarthy  features,  but  a  pleasing 
expression.  His  real  politeness  and  easy  gaiety  of  air 
and  conversation,  charmed  all  who  approached  bun.  He 
was  always  popular.'  This  and  more  equally  to  the  pur- 
pose, shows  that  Mr.  Sanderson  is  capable  of  well  de- 
scribing matters  of  which  he  speaks  from  a  fuU  mind. 
The  failure  of  the  early  portion  of  the  book  arises  from 
the  author's  not  giving  such  attention  to  the  best  sources 
of  information  that  he  has  devoted  to  the  later  details  of 
British  history.  On  topics  evidently  congenial  to  the 
author  he  is  rather  apt  to  get  into  the  '  high  falutin  style 
of  fine  writing.  For  this  we  are  not  altogether  imprepaied 
by  his  telling  us  in  the  preface  of  his  intention  '  to  rise, 
upon  occasion,  to  eloquence.'  These  occasional  bursts 
hardly  harmonise  with  the  severe  compression  of&cts 
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that  mark  many  pages.  Everybody  was  glad  to  see  the 
end  of  the  old  window  tax,  but  few  would  speak  of  Uiis 
as  'a  foolish  and  cruel  impost,  which  deprived  many 
people  of  a  due  share  of  heaven's  free  light  and  air  within 
their  homes.'  The  following  example  of  Macaulay-and- 
water  is  almost  too  much  for  our  poor  weak  heads : — '  In 
truth,  we  are  living  in  an  age  of  wonders.  The  most 
familiar  facts,  the  seen  and  felt  realities  of  daily  life,  leave 
far  behind  the  wildest  dreams  of  fancy  and  of  fiction. 
Electric  fires,  lighting  our  streets  from  sunset  until  dawn  ; 
the  photograph  that  makes  the  sun's  rays  print  with  fault- 
less accuracy  the  features  of  man,  or  the  charms  of  the 
landscape,  or  the  beauteous  lines  of  painting  and  sculp- 
ture, or  the  massive  glories  of  the  architect  and  of  the 
engineer;  the  roadways  bored  through  mountains,  the 
bridges  flung  for  railways  over  straits  and  rivers,  spanning 
alike  smooth  stream  and  ruffling  tide  ;  the  floating  fort — 
with  twenty-inch  iron  armour  on  its  sides  ;  the  cannon 
firing  shot  that  weighs  almost  a  ton ;  the  rifle  raining 
bullets  out  at  twelve  a  minute,  with  low  and  deadly  aim 
in  practised  hands ;  the  drug  that  deadens  pain,  and 
makes  unfelt^the  surgeon's  dreaded  knife,  these,  and  a  thou- 
sand other  Uiings  of  use  and  beauty,  of  marvel  and  de- 
light, belong  to  the  half-century  of  invention  and  con- 
struction and  discovery,  whose  students  and  philosophers 
and  engineers  are  still  inventing,  and  discovering,  and 
constructing  with  more  restless  eneig^  than  ever.' 

Not  much  is  gained  by  such  rhetorical  flourishes.  Very 
much  of  the  same  highflown  rhapsody  might  be  applied 
to  the  days  of  the  invention  of  printing,  of  the  Reformatiouj 
of  the  Revolution,  and  of  almost  every  notable  epoch. 
We  question,  however,  its  suitability  in  a  school  history 
of  England. 


Murby's  Scripture  Manuals.  The  first  Epistle 
to  the  Corinthians.  By  a  Practical  Teacher. 
London :  Murby,  Fleet  Street 
This  little  manual  will  be  valuable  to  students  preparing 
for  the  university  local  examinations,  and  for  pupu  teachers 
who  have  to  go  through  a  theological  course  of  study. 
The  recommendation  of  the  author  for  the  student  to 
read  the  text  through  '  carefully  and  thoughtfully  again 
and  again,  to  the  twentieth  time,'  must  be  taken  cum 
granum  salts,  Doubiless  it  would  be  well  to  read  every 
Dook  worth  reading  in  this  manner,  but  time  and  oppor- 
tunity being  insufficient  to  carry  out  such,  their  value  may 
be  questioned.  We  may  say  that  this  manual  will  help 
the  student  to  form  opinions  and  acquire  the  grasp  of 
the  contents  of  this  epistle  much  better  than  could  be 
done  by  all  his  eflbrts  without  some  such  aid.  We 
should  hardly  understand  ver.  22,  chap.  xv. :  '  For  as 
in  Adam  all  die,'  etc.,  to  prove  the  resurrection  of  the 
natural  or  material  body.  This  is  plainly  discountenanced 
by  the  explanation  to  ver.  41, 'Natural  Body,'  f>., 
the  human  body  in  which  the  soul  now  lives.  This 
animal  body,  which  decays  in  the  grave,  is  contrasted 
with  the  spiritual  body,  which  will  be  raised.'  We  may 
indeed  trace  the  material  view  of  the  resurrection  to 
ignorance  of  the  Apostle's  expression,  'There  is  a 
natural  body  and  a  spiritual  body,'  and  the  failure  to 
see  that  the  spirit  not  only  has  form  and  spiritual  sub- 
stantiality, but  greatly  influences  the  form  of  the  natural 
body,  as  is  exemplified  by  the  very  look  of  a  good  man  in 
contradistinction  from  a  bad  one.  The  want  of  due 
appreciation  of  the  Apostle's  meaning  has  led  to  the 
materialistic  view  of  the  resurrection,  which  has  been  a 
stumblingblock  to  many.  The  examination  questions 
with  which  this  useful  little  manual  concludes  are  remark- 
ably good. 

A  Synopsis  of  Butler's  Analogy  of  Religion. 

By  the  Rev.  R.  O.  Thomas.     London  :  Murby, 

Bouverie  Street 
We  have  had  occasion  to  commend  the  labours  of  Mr. 
Thomas  in.his  useful  outline  of '  Paley's  Evidences,'  and 
his  skill  is  no  less  shown  in  the  useful  compendium  before 
us.  Important  as  have  been  the  advances  in  Biblical 
criticism  and  natural  theology,  these  great  books  of  Paley 


and  Butler  yet  retain  their  leading  positions.  No  student 
can  afford  to  neglect  theni,  and  the  profit  their  reading 
develops  in  regard  to  lucidity  and  demonstrativeness  no 
one  can  gainsay.  The  synopsis  before  us  is  a  readable 
book  and  gives  no  unpleasant  signs  of  being  an  abridg- 
ment of  a  larger  treatise.  Of  course  there  are  summaries 
interspersed  as  guides  to  the  leading  features  of  Butler, 
but  the  condensation  generally  is  so  well  done  as  to  con- 
vey no  sense  of  incompleteness.  To  attempt  to  criticise 
Butler  in  a  short  notice  of  this  synopsis  would  be  sheer 
impertinence,  but  while  Mr.  Thomas  has  in  a  hundred 

Erettv  closely  printed  pages  fairly  introduced  us  to  Butler 
e  often  also  most  judiciously  shows  how  more  detailed 
reading  may  be  advantageous  to  the  student.  The  few 
sections  of  examination  questions  are  remarkably  good. 

Bell's  Reading  Books.  Select  Tales  by  Maria 
Edgeworth.  London  :  George  Bell  and  Sons, 
Covent  Garden. 
^  We  are  said  to  be  making  great  advances  in  educa- 
tional literature.  But  the  past  generation  were  not 
altogether  in  the  helpless  condition  that  many  would 
foncy.  An  age  that  had  Mrs.  Barbauld,  Miss  Edgewortlu 
in  addition  to  the  ever  welcome  '  Robinson  Crusoe.'  and 
'  Evenings  at  Home,'  were  by  no  means  ill-provided  with 
intellectual  food.  The  inculcation  of  lessons  of  industry 
with  which  Miss  Edgeworth  begins  her  tale  of  'Lazy 
Lawrence,'  over  whom  the  example  of  the  *  Industrious 
Jem '  at  last  prevails,  is  infinitely  more  likely  to  enlist  the 
sympathies  of  youthftil  readers  on  the  side  of  honesty  and 
industry  than  much  dogmatic  teaching  and  preaching. 

Of  course,  everybody  knows  that  the  charm  of  Miss 
Edgeworth's  tales  is  their  naturalness  and  simplicity. 
There  is  nothing  forced  in  the  character  of  Jem  or  his 
steps  to  success,  nor  in  the  downward  career  of  his  coun- 
terpart At  the  same  time  the  story  is  developed  into  an 
interesting  ending,  and  the  detection  of  the  youthful 
robbery  is  as  natural  and  probable  as  every  other 
feature. 

Next  we  take  up  the  capital  story  for  schoolboys  of 
Tarlton,  and  at  once  see  how  poor  Loveit's  indecision 
will  end.  The  unswerving  uprightness  of  Hardy  is, 
perhaps,  less  skilfully  portrayed  than  the  blandishments, 
mockery,  selfishness.,  and  thorough  cowardice  of  Tarlton. 
We  become  increasingly  interested  as  the  tale  proceeds, 
and  feel  the  usual  relief  at  Hardy's  innocence  being 
established  and  Tarlton  expelled  with  ignominy.  The 
story  of  Susan  is  more  ambitious,  being  a  well-developed 
novelette.  Here,  again,  the  trials  of  Susan  and  her  father 
and  mother  at  once  enlist  the  reader's  sympathy,  while 
indignation  is  equally  roused  against  the  temporary  suc- 
cess of  the  artful  schemer  and  trickster.  Lawyer  Case. 
There  can  be  no  question  regarding  the  value  of  thus 
engaging  the  sympathetic  interest  of  youth  on  the  good 
side,  and  to  see  also  that  though  the  right  path  may  be 
for  a  time  overshadowed  by  clouds,  yet  these  will  clear 
away  and  leave  those  who  walk  uprightly  to  enjoy  the 
cheering  sunshine.  Doubtless  dogmatic  teaching  has  its 
place  ;  moral  lessons  should  not  be  omitted  ;  higher 
appeals  may  come  in  at  appropriate  seasons ;  but  the 
good  effects  of  such  tales  as  Miss  Edgeworth's,  wherein 
the  moral  is  not  thrust  unduly  forward,  nor  the  '  goody 
goody'  preachments  made  predominant,  are  unquestion- 
able. 

We  may  add  that  Messrs.  Bell  have  brought  this  book 
out  in  a  cheap  form.  No  fault  can  be  found  with  the 
printing  nor  with  the  binding,  though  plain.  But  we 
have  a  schoolboy's  hankering  to  see  these  tales  accom- 
panied with  such  illustrations  as  the  publishers  have 
added  to  their  edition  of  the  '  Pilgrim's  Progress.' 

Home  Gymnastics.     For  the   Preservation   and 
Restoration  of  Health.  ByT.  J.  Harletius,  Stock 
holm.      Translated  by  C.    Lbfving.      London  : 
Isbister,  56,  Ludgate  HilL 
We  have  not  quoted  the  title  of  this  book  in  full,  but 

probably  stated  enough  to  indicate  its  design,  which  is  to 
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prevent,  if  possible,  and  in  many  cases  to  try  to  cure 
bodily  ailments  by  exercise.  This,  usually  laid  down  on 
very  broad  or  general  principles,  is  here  detailed  and 
applied  in  a  systematic  methcxi.  The  general  influence 
of  bodily  exercise  in  r^ard  to  the  heiuthy  condition  of 
the  human  organism  is  described  in  reference  to  the 
blood,  the  functions  of  digestion,  respiration,  and  the 
secretions,  together  with  the  general  nervous  system  and 
condition  of  life.  This  is  followed  by  a  description  of 
movements  for  specific  purposes  to  strengthen  organs  or 
parts  of  the  body  requinng  additional  exercise,  or  rather 
exercise  to  make  up  for  the  deficiency  of  bodily  activity 
consequent  upon  sedentary  occupation. 

The  book  opens  up  the  whole  question  of  the  condi- 
tions  of  health  by  showing  how  this  may  be  best  pre- 
served by  judicious  muscular  exercise.  By  the  neglect 
of  this  various  parts  become  more  or  less  congested,  and 
functional  activity  impeded.  To  remove  these  evils  re- 
course is  bad  to  medicme,  generally  of  a  ptu-gative  nature, 
n  order  to  prevent  the  blood  becoming  more  impure  by 
the  absorption  of  food  in  excess  of  the  quantity  required 
by  lethai^gic  muscular  action.  This  continued  resort  to 
medicine  in  time  plays  sad  havoc  with  the  digestive 
powers,  and  is  a  mere  temporary  relief  from  the  evils  of 
inactivity.  Exercise,  however,  though  wisely  recom- 
mended as  a  preventative,  often  fails  from  being  insuffi- 
ciently specified  and  carried  out  in  reference  to  the  evils 
to  be  remedied  or  the  particular  muscles  to  be  strengthened. 
In  the  book  befbre  us  the  most  prevalent  forms  of  disease 
are  described,  and  the  kind  of  exercise  detailed  for  cure 
or  prevention.  Diagrams  are  given  in  all  cases  to  illus- 
trate the  directions.  In  several  cases  a  series  of  prescrip- 
tions are  given,  beginning  with  a  series  of  easily  per- 
formed movements  and  progressing  towards  difficult 
ones^the  latter  not  to  be  undertsucen,  of  course,  till 
health  and  strength  warrant  the  performance.  Too  fre- 
quent changes  are  to  be  guarded  against,  and,  generally 
speaking,  a  higher  exercise  should  not  be  attempted  till 
the  salutary  influence  of  an  easy  one  becomes  dimmished. 
Of  course,  the  general  free  play  of  muscular  activity  is 
the  mainspring  of  vitality  in  youth,  but  systematic  exer- 
cises are  by  no  means  thus  rendered  superfluous.  It  is 
onlv  by  the  judicious  action  of  all  the  muscles  of  the 
body  that  the  harmonious  development  of  all  parts  is 
secured  and  a  one-sided  inequality  avoided. 

Physical  education  is  now  happily  receiving  its  due 
share  of  attention.  Our  young  scholars  will  become  less 
specimens  of  the  *  all  head  and  no  body '  examples  that 
formerly  formed  the  majority  of  pupils.  In  many  cases 
life  was  shortened,  and  in  all  rendered  less  happy  and 
healthy  b^  the  want  of  physical  exercise.  The  no  less 
serious  evil  of  bad  ventilation  is  also  receiving  due  atten- 
tion, together  with  the*alleviation  of  old  physical  errors 
that  often  degenerated  into  positive  torture. 

The  chapter  on  swimming  forms  a  good  ending  to  this 
altogether  excellent  book,  which  ought  to  be  'strongly 
recommended  by  the  faculty.' 

Lrimen  Lratinum.  A  Latin  Book  for  Beginners.  By 
C  H.  Gibson,  M.A.     London  :  Relfe  Bros. 

We  have  carefully  perused  this  book,  and  the  result  of 
our  investigation  is  completely  satisfoctory.  We  were 
indeed  taken  with  the  general  appearance  and  get-up  of  the 
book,  before  we  proceeded  to  read.  It  is  beautifully  and 
clearly  printed  on  fine  paper,  and  distinctive  types,  so 
essential  to  a  work  of  this  kmd,  are  adopted.  Mr.  Gibson 
possesses  two  qualifications,  which  are  indispensable  to 
writers  of  educational  books  for  beginners — scholarship 
and  experience.  It  is  now  universally  admitted  that  as 
much,  if  not  more  experience  is  necessary  for  teaching 
the  young ;  and  the  same  rule,  we  take  it,  applies  to 
educational  writers  for  the  young.  As  Mr.  Gibson  sets 
forth  in  his  preface,  its  great  merit  is  its  simplicity  com- 
bined with  its  practicability.  He  has  gone  on  the  lines  of 
the  well-known  Public  School  Latin  Primer,  but  he  has 
presented  the  grammar  covered  by  tb^t  book  in  a  better, 


simpler  and  more  systematic  method.  One  of  the  great 
faults  of  the  old  pnmer,  we  think,  is  the  excess  of  notes 
in  the  shape  of  small  print.  This  confronts  the  beginner, 
not  only  after  he  has  gone  on  with  the  book  for  some 
time,  but  even  at  the  threshold.  This  stumbling-block 
has  been  removed  in  the  work  before  us,  and  what  is  most 
important  the  matter  contained  in  the  small  print  before 
alluded  to  is  put  in  a  simple  and  readable  form.  The 
grammar,  as  we  said  above,  is  more  systematically 
arranged.  We  will  give  one  instance  of  this.  The 
Calendar  in  this  book  is  placed  in  its  natural  position  next 
to  the  numerals.  In  the  Public  School  Latin  Primer, 
such  was  our  perhaps  unpardonable  ignorance  in  our 
early  days,  we  knew  not  of  the  existence  of  a  Calendar, 
and  we  were  awakened  to  a  sense  of  our  iniquity  by 
having  it  pointed  out  to  us  somewhere  at  the  end  of  the 
book,  relegated  to  an  appendix  along  with  another  mass 
of  small  print.  And  the  rules,  being  of  importance,  are 
boldly  printed,  and  clear  illustrations  given.  The  same 
plan  of  natural  arrangement  is  pursued  throughout  the 
book.  We  think  we  can  discover  the  reason  of  an 
apparent  deviation.  The  compounds  of  the  Relative  and 
Indefinite  Pronouns  are  placed  at  the  end  of  the  book  to 
avoid  distracting  the  minds  of  boys  who  have  just  been 
hard  at  work  on  Pronouns  in  their  great  variety  of  forms. 

But  we  have  not  properly  point^  out  the  plan  of  the 
book,  till  we  state  that  it  is  a  combination  of  graunroar 
with  exercises  thereon.  In  the  exercises,  as  in  the 
grammatical  portion,  Mr.  Gibson  has  bestowed  much 
careful  attention. 

The  old  cry  against  exercises  was  that  they  were 
iminteresting — nay,  in  many  cases  they  were  absolutely 
childish.  We  can  most  of  us  remember  the  andent 
'  Balbus  is  building  a  wall,'  '  Caesar  runs,'  and  the  like. 
Mr.  Gibson  has  followed  the  plan  adopted  by  Dr.  Bradley 
in  his  book  on  Latin  Composition,  and  has  given  us  for 
the  most,  examples  taken  from  Latin  authors,  thus  making 
them  as  interesting  as  possible.  The  exercises  too  on  the 
diflerent  rules  are  remarkably  full  and  at  the  same  time 
carefully  graduated.  By  no  means  the  least  important 
feature  of  the  book  is  the  copious  vocabulary — Latin- 
English  and  English- Latin  at  the  end  of  the  book.  Two 
or  three  meanings  are  in  man^  cases  supplied  to  a  word, 
and  other  information  is  invariably  added.  In  conclusion, 
we  have  onl^  to  say  that  the  book  has  been  written 
throughout  with  great  care  and  the  quantities  of  the  Latin 
words  carefully  marked.  We  should  be  glad  to  see  a 
Greek  Grammar  treated  on  the  same  basis,  for  we  are 
sure  that  it  would  meet  with  as  much  approval  as  this 
must  at  the  hands  of  those  who  have  the  education  of  the 
young  to  attend  to. 


What  Her  Majesty's  Inspectors  Say.  Dar- 
lington: North  of  England  School  Furnishing 
Ca 

We  congratulate  Mr.  Clifibrd  upon  the  appearance,  for 
the  second  time,  of  his  carefully-prepared  aigest  of  the 
En^lisJi  and  Scotch  Blue-books  entitled,  'What  Her 
Majesty's  Inspectors  Say,'  and  issued  by  special  permis- 
sion of  the  Education  Department.  Those  of  our  readers 
who  are  unfamiliar  with  the  work  will  get  the  best  idea  of 
it  if  we  quote  the  title  page  : 

*  What  Her  Majesty  s  Inspectors  say — ^being  their  re- 
ports (1880-1881}  for  England,  Wales,  and  Scodand, 
classified,  para^phed,  and  arranged  in  the  following 
order : — Analytical  Index,  Preface,  Reading,  Writing, 
and  Spelling,  Arithmetic,  Geography,  History,  Grammar, 
Literature,  Music  and  Singing,  Domestic  Economy, 
Cooking,  Needlework,  Specific  Subjects,  In&nt  Schools, 
Evening  Schools,  Pupil  Teachers,  Discipline  and  Drill, 
School  Premises,  and  Miscellaneous,  with  a  copious  sum- 
mary, and  an  appendix  consisting  of  the  ^  Proposals  for 
the  New  Code.*  ^ 

We  can  confidently  recommend  the  book  ;  we  should 
be  glad  to  learn  that  it  had  found  its  way  into  the  hands 
of  every  teacher  and  edncatiopist  in  the  kingdom. 
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Religions  Knowledge  Manuals:  How  to 
Teach  the  Old  Testament  By  W.  Benham, 
Vicar  of  Marden,  Stapelhurst  London :  National 
Society. 
No  one  can  help  admiring  the  spirit  of  this  book,  and 
the  devout  tone  m  which  it  is  written.  In  regard  to 
methods  of  teaching,  Mr.  Benham's  remarks  are  more 
suggestive  than  methodically  descriptive.  Not  that  we 
regard  this  as  an  evil — scarcdy  a  defect — as  each  teacher 
and  student  had  better  be  left  to  the  development  of  his 
own  plans  and  resources  than  to  be  encumbered  with 
details  unsuitable  to  his  taste  or  knowledge,  which,  like 
Saul*s  armour,  would  be  more  encumbrances  than  aids. 
In  taking  down  notes,  Mr.  Benham  wisely  advises  a  short 
reference  to  the  treatise  or  book  in  i>reference  to  the 
copying  of  long  notes  from  books,  which  ^  takes  a  long 
time,  and  generally  you  do  not  read  them  afterwards. 
Only  make  a  reference,  and  that  to  works  within  your 
reach.'  Again,  'Perhaps  the  time  is  gone  by  when 
children  were  made  to  read  genealogies  from  Nehemiah 
by  way  of  penance.'  True,  and  well  said,  except  that 
many  mistaken  teachers  insisted  on  the  learning  of  such 
lessons  'not  by  way  of  penance,'  but  out  of  a  mistaken 
idea  of  edification.  Some  years  ago  a  series  of  such 
painfully  inappropriate  lessons  purporting  to  be  written 
by  a  counUy  vicar,  were  published  m  the  monthly  paper 
of  the  Society  which  now  more  wisely  issues  such  books 
as  Mr.  Benham's.  Another  wise  recommendation  by  Mr. 
Benham  is  to  resort  to  pictorial  aid  as  much  as  possible. 
In  this  there  are  abundant  resources  of  the  most  attract- 
ive nature.  There  is  scarcely  an  educational  shop  in 
which  good  Scriptural  pictures  may  not  be  found,  and  some 
of  these  are  of  the  highest  artistic  excellence.  Many 
years  ago  the  S.P.C.K.  issued  a  series  of  outline  drawings 
on  large  sheets,  of  a  bold  but  well  executed  character. 
These  were  as  useful  for  excellent  drawing  examples  as 
also  for  Biblical  teaching.  Similar  beautiful  specimens 
are  now  issued  by  the  Wesleyan  publishing  office,  as  well 
as  bv  the  National  and  Christian  Knowledge  Societies. 

The  list  of  lessons  suggested  by  Mr.  Benham  is  good 
and  practtcaL  These  follow  what  may  be  termed  the 
explanatory  step,  and  give  the  most  prominent  Scriptural 
aids  to  lessons  against  tmzer^  envy^  evil  company ^  pride^ 
and  other  evils,  and  the  value  oiprayer^  humtUty^  justice^ 
and  other  virtues,  together  with  the  leading  doctrines 
deducible  from  the  Old  Testament. 

The  latter  half  of  Mr.  Benham's  book  gives  an  outline 
of  the  leading  features  of  Biblical  history,  including  a 
sunmiary  of  the  rulers  before,  during,  and  after  the 
Captivity.  The  dates  affixed  to  this  list  will  be  very  use- 
ful. Some  of  the  latter  portions  of  the  book  may  be 
thought  too  sermonizing,  but  with  so  much  to  approve  of, 
it  would  be  ungracious  to  indulge  in  captious  remarks. 
The  price,  too,  is  moderate,  and  the  'get  up'  unex- 
ceptionable. 

The  Young  Student's  English  History  Read- 
ing Book.  London  :  National  Society. 
This  book  is  the  advanced  part  of  a  former  volume, 
and  is  well  adapted  to  its  purpose.  It  is  written  with 
much  more  scholarly  thoughtfufness  than  a  host  of  the 
compilations  that  the  New  Code  has  called  into  existence. 
Where  fulness  of  detail  is  unsuitable,  suggestive  hints 
are  given  by  which  the  young  student*s  course  is  well 
pointed  out  Much  greater  attention  has  been  given  to 
domestic  history  than  is  commonly  bestowed  even  in 
some  books  professing  to  treat  of  the  condition  of  the 
people.  Many  of  these  sketches  are  remarkably  well 
done,  and  bring  the  scenes  described  before  the  view  so 
as  to  thorou£[hly  command  the  reader^s  attention.  In 
tracing  the  origin  of  our  Teutonic  ancestors  the  author 
very  properly  sweeps  away  the  fallacies  associated  with 
the  term  Saxon,  He  attributes  the  correction  of  this 
popular  error  to  Mr.  Freeman  ;  but  several  others  have 
aided  in  clearing  this  portion  of  history.  It  was  doubt- 
less the  Romans  who  first  applied  the  term  Saxon—the 


name  of  the  southern  tribe — ^to   the  other  people  of 
Northern  Germany,  and  historians  have,  for  the  most 
part,  since  '  blindly  or  lazily  fell  in  with  this  example,  to 
the  infinite  misguidance  and  confusion  of  themselves  and 
of  their  readers.'    The  Angles,  though  the  last  of  the 
great   tribes  that   came   over,  were   by  izx  the  most 
numerous,  and  '  so  clearly  took  the  lead  of  the  tripartite 
confederacy  [of  Jutes,  Saxons,  and  ^Angles],  that  the 
whole  body  of  the  Teutonic  invaders  of  Britain  came  to 
be  known  as  ^gles,  or  Englishmen.'    All  three  tribes, 
as   the   author  further  rexniarks,  spoke  'English,'  not 
'  Saxon,'  and  the  term  Anglo-Saxon,  then  unknown,  and 
only  adopted  after  the  Conquest,  was  a  misleading  after- 
thought.   With  so  much  that  is  interesting  and  original 
in  the  sketch  of  the  Teutonic  tribes,  we  regret  that  the 
attention  of  the  writers  was  not  equally  directed  to  the 
earlier  inhabitants^the  Britons.    But  a  reliable  history 
of  these  people  is  still  to  be  written.    The  author  falls 
into  the  exploded  error  of  the  Britons  being  completely 
exterminated  by  the  Saxons,  notwithstanding  the  writings 
of  Pike,  Palgrave,  Nicholas,  and  Huxley,  together  with 
the  more  irrefragible  testimony  of  language,  length  of 
time  occupied  in  completin|^  the  Saxon  rule^  and  that  of 
ethnology.    The  latter  portion  of  the  book  is  somewhat 
impaired  by  important  omissions.    Nothing  is  said  of 
the  great  Free-trade  legislation  which  for  nearly  a  quarter 
of  a  century  was  the  most  prominent  topic  of  English 
political  life.    The  author  professedly  avoids  treating 
of  the  events  of  the  last  ten  years,  probably  with  the 
desire  to  avoid  irritating  topics  ;  but  while  the'  story  of 
the  Indian  Mutiny  is  told,  together  with  that  of  the 
Crimean  War,  room  should  have  been  found  for  some 
mention  of  the  great  fiscal  change  carried  by  Sir  Robert 
Peel  before  his  lamented  death  in  1850.    We  are  aware 
that  this  book  does  not  profess  to  be  a  consecutive  his- 
tory of  England  ;  but  the  student  should  be  aided,  as  in 
other  parts  of  this  book,  with  hints  for  study  of  the  topics 
omitted.    Altogether  this  book  cannot  fail  of  giving  new 
and  vivid  impressions  in  youthful  readers  ot  the  most 
salient  points  connected  with  our  national  progress.  The 
book  is  beautifully  printed  on  excellent  paper,  and  with 
type  that  makes  reading  not  only  easy  but  luxurious. 

Johnston's  Natural  History  Plates.  London 
and  Edinburgh :  W.  and  A.  K.  Johnston. 
We  have  received  three  of  this  senes  of  plates,  viz., 
that  of  the  Donkey,  the  Pig,  and  the  Roe  or  Red  Deer. 
The  series  comprises  some  fifty  examples  already  pub- 
lished, with  a  notice  that  others  are  in  preparation.  We 
are  unwilling  to  speak  otherwise  than  in  unqualified  ad- 
miration of  a  scheme  of  illustrations  so  liberally  designed, 
and  the  publication  of  which  must  greatly  aid  the  know- 
ledge oiNatural  History.  But  we  are  impressed  with  a 
decidedly  foreign  look  of  the  specimens  before  us,  at  least 
in  regard  to  the  pig  and  the  donkey,  which  have  a  de- 
cideSy  German  look.  The  snout  of  the  sow,  which  occu- 
pies the  two-^irds  of  the  breadth  and  one-third  of  the 
height  of  this  large  drawing,  is  an  enormous  projection 
with  a  more  enormous  termination.  In  the  middle  of  the 
picture  is  a  better  bred  pig,  with  a  respectable  tapering 
snout,  and  a  nice  convex  back  that  wotUd  fit  him  tor  the 
company  of  the  respectable  porcine  members  for  Berk- 
shire or  Hampshire.  The  right-hand  comer  again  is 
occupied  with  an  animal  we  suppose  intended  to  represent 
a  youthful  pig,  but  its  exceedingly  long  legs  give  it  more 
the  appearance  of  a  calf.  The  donkey,  too,  has  very  high 
legs,  and  an  enormously  wide  mouth.  In  fact,  the  head 
would  be  discountenanced  by  any  respectable  donkey. 
Young  Hans,  while  leading  his  asinine  friend  to  an  ad- 
jacent thistle,  is  duly  attending  to  the  directions  of  Hans 
senior,  before  whom  a  smaller  donkey  stands  much  too 
heavily  laden.  The  deer  seem  to  us  much  more  like  our 
denizens  of  Windsor  and  other  forest-parks,  being,  with 
the  exception  of  an  unnaturally  long  hind-leg  on  the  lead- 
ing character,  boldly  drawn,  well  coloured,  and  with 
capital  umbrageous  background,  of  which  the  lower  part 
of  the  trunk  ofa  noble  tr^e  is  relieved  by  a  graceful  mass 
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of  undergrowing  foliage.  Some  of  these  German  artists 
might  do  well  in  studying  Harrison  Weir.  The  drawings 
are  beautifully  coloured  and  highly  effective. 

Mechanical  Industries  Explained.  By  Alex- 
ander Watt  Edinburgh  and  London :  W.  and 
A.  K.  Johnston. 
This  book  will  be  very  useful  to  the  general  reader  in 
stimulating  inquiry  and  enlisting  interest  in  various 
mechanical  pursuits,  some  of  which  verge  on  the  work 
of  drawing-room  ornament  which  ladies  often  perform 
with  skill  and  taste.  Nothing  is  more  needful  as  a  sup- 
plement to  the  book  part  of  education  than  some  employ- 
ment involving  physical  effort  for  leisure  time.  This 
may  often  be  termed  a  hobby,  but  every  one  ought  to 
have  some  hobby,  even  if  it  be  that  of  lock-making,  pur- 
sued by  Louis  XVI.  of  France,  or  that  of  clock-making 
carried  on  by  the  Emperor  Charles  V.  Music  and  draw- 
ing were  formerly  regarded  as  mere  amusements  for 
leisure,  but  have  now  become  a  serious  business  from 
whose  study  relaxation  is  required.  This  relaxation  will 
be  abundantly  gratified  by  the  details  of  Mr.  Watt's 
interesting  book,  in  which  we  are  taught  the  light  dex- 
terities of  gold-leaf  ornaments  and  the  making  of  rustic 
flower  vases,  to  the  heavy  labour  of  brick  making  and 
bronze-casting.  Of  course  a  selection  must  be  made  in 
regard  to  mechanical  operations,  and  for  the  leisure 
hours  of  most  people  the  lighter  kind  that  may  be  car- 
ried on  indoors  may  be  said  to  be  generally  preferable. 
Of  these,  the  book  before  us  contains  clear  instructions 
on  papier-mach^,  crayons,  etching,  carving  Irish  bog-oak, 
lithographic  drawing,  the  process  of  French  palishing, 
and  several  occupations  that  may  be  carried  on  indoors. 
We  too  often  find  leisure  time  on  the  part  of  women 
restricted  to  a  few  operations  connected  with  needlework 
or  its  less  useful  associates — crochet,  wool- work,  and  the 
like — each  of  which  have  a  '  run,'  and  are  then  thrown 
aside.  The  time  that  has  been  in  most  cases  wasted  on 
the  making  of  those  useless  things  called  antimacassars 
would  have  been  infinitely  better  employed  in  the  old- 
fashioned  work  of  knitting  gloires  or  stockings.  But  in 
the  book  before  us  a  variety  of  tastes  can  be  ratified, 
the  intelligence  exercised,  and  articles  of  utility  and 
taste  produced.  No  objection  ought  to  be  urged  against 
this  book  that  it  contains  descriptions  of  important 
manufactures.  If  read  it  can  scarcely  fail  of  improving 
every  household. 

Geographical  Reader :  England  and  Wales. 

By  J.    M.    D.    Meiklejohn.      Edinburgh   and 

London :  W.  and  R.  Chambers. 
This  book  forms  the  third  of   Messrs.     Chambers' 
Geographical    Reading   Books,  and  is  quite  up  to  the 
average  of  most  books  on  the  same  subject.    It  com- 
bines a  fair  amount  of  explanation,  with  a  regular  sequen- 
tial statement  of  facts  and  descriptive  outlines.     For 
reading  lessons  on  geography  we  should  prefer  more 
discursive   explanations,  and    leave  the  regular  topo- 
graphical details  to  the  usual  text-books  ;  but  we  must 
take  what  the  gods— or  rather,  the  publishers— give  us. 
Messrs.  Chambers  have  done  their  part  well  in  an  abun- 
dance of  maps,  several  of  which  are  worthy  of  particular 
notice  in  being  novel,  clear,  and  of  great  use  in  aiding 
the  understanding  of  the  text.    The  growth  of  London, 
for  example,  is  shown  to  the  eye  by  a  map  differently 
shaded  from  a  central  small  black  patch  representing  the 
London  of  1600  ;  this  is  encompassed  by  a  shaded  por- 
tion showing  the  extent  of  the  metropolis  in  the  middle 
of  the  last  century ;  and  this  again  by  a  less  darkly  shaded 
map  indicating  London  of  the  middle  of  the  present 
century ;  while  the  London  of  our  days  is  shown  by  a 
lightly  shaded  map  extending  from  Woolwich  on  the 
east  to  Brentford  on  the  west,  and  beyond  Brixton  on 
the  south  to  Stoke  Newington  on  the  north.     Maps  of 
the  coal-fields,  of  the  woollen  and  cotton  districts,  also 
of  groups  of  counties,  are  eaually  clear  and  useful.    So 
also  is  the  map  (page  104)  showing  the  main  lines  of 


railway  that  converge  on  London,  iRiiereas  the  map  of 
England  (page  109),  showing  the  railways,  pats  us  in 
mind  of  a  skeleton  leaf,  with  its  network  of  Imes — most 
likely  correct  enough,  but  of  which  the  eye  gathers 
nothmg  but  the  impression  of  an  intricate  mass  of  lines. 
Mr.  Meiklejohn  has  given  a  fair  outline  also  of  the  prin- 
cipal social  features  of  the  English,  and  their  prevalent 
industries.  A  little  sketch  is  given  of  the  traces  of  his- 
tory in  English  place-names — ^an  interesting  topic,  and 
one  that  is  justly  receiving  increased  attention  in  modem 
books  on  geography.  This  chapter  is  less  accurate  than 
might  be  expected  from  the  ability  that  marks  most 
other  portions.  The  following  is  vague :  '  The  names  of 
places  in  England  are  Roman,  that  is  to  say,^  Latin ; 
Celtic,  called  in  England  Welsh ;  Teutonic,  in  other 
words  English ;  and  Scandinavian  or  Danish.'  Most 
scholars  would  quarrel  with  all  these  asserted  synonyms. 
Mr.  Meiklejohn  also  explains  Wailing  Street  as  the 
Street  of  the  Pilgrims  {vadla).  Again,  we  have  Islington 
explained  as  the  Town  0/ the  Little  Sons  oflsa  (which  was 
a  man's  name  among  our  ancestors)  and  Newington^  the 
Tou9n  of  the  Sons  of  New,  All  this  will  be  new  to  many 
who  are  aware  that  ing  is  an  Old  English  termination  for 
meadow,  as  well  as  for  son^  and  in  the  former  sense  we 
have  Worthing^  Goring^  Lancing,  Anpnering^  and  many 
other  low  lying  meads  stretchmg  from  the  foot  of  the 
South  Downs  to  the  sea-board.  Newington  we  should 
take  to  be  a  new  town  or  place  (as  we  cSiX  a  collection  of 
dwellings)  on  a  piece  of  meadow  land.  Islington^  doubt- 
less, received  its  name  from  its  mineral  waters.  We 
should  conclude  that  Mr.  Meiklejohn  had  not  travelled 
much  south  of  the  Tweed  from  his  calling  Ely,  with  its 
streets  of  cobbled  stones,  a  fine  cathedral  city.  Dover, 
said  to  be  '  the  largest  town  in  the  county  (of  Kent),'  is 
less  populous  than  Gravesend,  Greenwich,  and  some 
other  Kentish  towns.  *Kew  and  Richmond,'  we  are 
told,  '  are  two  pretty  towns  on  the  Thames,  each  with  a 
royal  palace.'  The  little  village  of  Kew  must  feel  itself 
highly  honoured  at  being  raised  to  the  dignity  of  a  town; 
and  the  palace  of  Richmond,  long  ago  demolished,  now 
comprises  a  mere  vestige  of  a  bit  of  an  old  walL  Greater 
accuracy  is  needful  also  than  to  speak  of  the  North 
Downs  9ls  crossing  Sussex.  Again,  we  are  surprised  to 
learn  that  Runnymede,  adjacent  to  Egham  and  Staines, 
is  'not  far  from  Kingston' — a  distance  of  about  ten 
miles  is  hardly  to  be  thus  described.  Neither  should  we 
speak  of  Surrey  as  one  of  the  hop-growing  counties,  as 
its  only  hop-gardens  are  on  the  Hampshire  end  of  Earn- 
ham.  We  fancy  also  that  the  people  of  Essex  will 
demur  to  the  statement  that  richness  of  soil  being  by 
implication  limited  to  its  western  parts.  These  in  reality 
are  more  hilly  and  less  rich  in  alluvial  deposits  than 
the  eastern.  But  the  entire  county  is  fertile.  Our  ideas 
of  geographical  reading  books  are  for  the  prevalence  of 
explanatory  remarks  above  a  bare  enumeration  of  fisicts 
and  names.  These  latter,  when  given,  should  be  accu- 
rate, and  the  most  salient  points  given  by  way  of  descrip- 
tion. Much  is  to  be  done  to  explain  why  certain  indas- 
tries  are  carried  on  in  certain  localities,  together  with 
the  history,  rise,  and  changes  of  such  specialities.  These 
are  topics  to  be  read  about,  and  reasoned  upon,  as  well 
as  those  more  closely  connected  with  physical  geography. 
Mr.  Meiklejohn  has  in  this  book  done  a  little  in  Uie  way 
we  suggest.    We  wish  he  had  done  more. 

Science  Manuals :  Sound,  Light,  and  Heat. 

By  Alfonzo  Gardiner.     Manchester  and  London  : 

Heywood. 
We  have  no  fault  to  find  with  this  book  except  in 
regard  to  the  paper  on  which  it  is  printed.    This  defect 
is  almost  painfully  apparent  on  many  pages,  owing  to 
the  diagrams  being  drawn  on  blocks  with  a  black  ground. 
In  all  other  respects  the  book  is  entitled  to  great  praise. 
Its  descriptions  are  clear  and  succinct,  with  Uie  addition, 
where  needful,  of  equally  lucid  explanations.    Words  are 
also,  where    necessary,  etymologically  traced,  and   in 
several  cases  clear  arithmetical  workings  are  given  of 
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important  test  questions.  After  carefully  mastering  the 
contents  of  this  little  manual,  the  student  is  shown  how 
best  to  prepare  for  the  crucial  test  of  filling-up  an  exami- 
nation paper  by  a  series  of  home  exercises^  in  which  the 
proper  work  of  memory  is  shown,  and  the  most  suitable 
questions  given  to  be  correctly  and  neatly  written.  These, 
it  properly  examined  b^  the  teacher,  will  almost  anni- 
hilate the  chances  of  failure.  A  series  of  questions  is 
appended  comprising  the  examination  papers  of  the 
Science  and  Art  Department  from  1872  to  the  present 
year.  For  fuller  information  the  student  is  referred  to 
the  best  modem  treatises  on  the  respective  subjects 
named.  But  to  all  students  we  would  say  master  this 
bookfirst^ 

A  Method  of  Teaching  the  Deaf  to  Speak. 
By  Thomas  Arnold.  London:  Smith,  Elder  and  Co. 

Cold  must  be  the  hearty  and  dull  the  mind,  of  any  one 
failing  to  sympathize  with  Mr.  Arnold's  purpose  and 
eflbrts.    The  deaf,  he  tells  us,  if  left  shut  out  from  the 
intelligences   opened   by  the  exercise   of  speech,    'is 
immoied  in  the  merest  animalism.  You  [the  teacher]  are 
to  open  his  prison  doors,  and  bring  him  forth  to  think 
and  speak,  that  the  light,  and  life,  and  liberty  of  the  sons 
of  God  may  be  his  also.    Never  count  the  cost.    It  may 
wear  you  and  weary  you,  but  it  will  bring  you  into  closer 
fellowship  with  Him  who  opened  the  eyes  of  the  blind, 
and  unstODped  the  ears  of  the  deaf.'     These  are  noble 
words,  and  should  animate  all  in  the  discharge  of  duty, 
but  are  doubtless  more  than  usually  needful  to  sustain 
and  encourage  the  efforts  of  those  who  try  to  teach  the 
deaf  to  speak.    Mr.  Arnold  speaks  with  the  authority  of 
experience,  having  laboured  for  upwards  of  twenty  years 
in  the  education  of  the  deaf,  and  with  such  success  that 
one  of  his  pupils,  Mr.  Farrar  (who  began  de  novo  at  the 
age  of  three  years,  being  then  absolutely  deaf  and  dumb), 
after  passing  the  Cambridge  Local  Examination,  matri- 
culated last  January  in  the  London  University.     Mr. 
Arnold  enters  thoroughly  into  the  history  of  the  efforts  that 
have  been  made  in  this  field  of  philanthropic  labour, 
from  St.  John  of  Beverley — whose  so-called  miraculous 
cure  is  capable  of  being  explained  as  being  largely  con- 
nected with  the  skill  connected  with  the  process  6f  imi- 
tation— to  the  philosophic  Cardan,  the  more  practical 
Abb^  de  TEpp^e,  and  so  on  down  to  the  modern  labours 
of  Hill,  Braiawood,  Dr.  Watson,  and  the  congress  held 
in  1880  at  Milan,  over  which  the  Abb6  Giulio  Tarra  pre- 
sided.   Ample  details  are  given  of  the  complexities  of 
articulation,  and  the  variety  of  sounds  to  be  uttered,  but 
the  explanations  appear  to  be  so  lucid,  philosophical, 
and  practical,  that  all  who  resolutely  set  to  work  may,  by 
the  aid  of  Mr.  Arnold's  book,  be  certain  of  success.    Of 
course,  much  has  to  be  done  from  the  first  steps  of  de- 
veloping the  utterance  of  sounds  more  plainly  perceptible 
by  lip-signs,  such  as  /a/o,  vile^  and  others  beginning 
with  p,  b,  f,  or  v.     But  these,  when  connected  with 
written  signs,  and,  when  necessary,  with  other  illustra- 
tions, as,  for  example,  that  on  Prepositions,  page  129, 
become  the  valuable  foundations  on  which  the  super- 
structure of  further  progress  depends.    Mr.  Arnold  has 
spared  no  pains  in  producing  an  excellent  book,  which 
will  be  indispensable  to  every  teacher  of  the  deaf.    The 
paper,  printing,  and  illustrations  are  excellent,  and  we 
may  add  also  the  strong  and  thoroughly  good  binding, 
which  will  stand  much  wear  and  tear  while  preserving 
its  comeliness.    The  price  of  such  a  book  must  needs 
be  somewhat  high,  but  the  cost  of  a  few  extra  shillings 
vanishes  before  the  great  importance  of  the  book  to 
those  who  need  its  aid.    It  must  be  considered  as  the 
standard  book  on  tho  subject,  and  is  in  every  respect 
well  worthy  of  this  position. 

^Vard    and   Lock's    Universal    Instructor. 
Part  13. 
This  excellent  serial  still  keeps  up  to  the  high  standard 
of  the  earlier  numbers. 


Gill's    Physical    Exercises,    with 

Accompaniments.  By  R.  H.  McCartney. 
London :  Gill  and  Sons,  Warwick  Lane. 
Soldiers  march  better  to  the  playing  of  a  band  than 
without,  and  the  schoolboys'  fife  and  drum  bands 
greatly  aid  in  developing  regularity  and  precision  in 
marching,  in  sustaining  attention,  and  also  in  relieving 
the  feeling  of  weariness  attendant  on  physical  effort. 
The  same  beneficial  results  will  doubtless  be  connected 
with  the  use  of  music  in  the  system  of  physical  exercises 
known  as  '  drill'  These  exercises  often  become  tedious 
from  an  absurd  habit  many  drill-masters  have  of  making 
long  pauses— probably  with  the  idea  of  giving  rest,  but, 
generally  speaking,  with  an  opposite  effect—between  the 
movements.  The  unceasing  progress  of  the  swing  of 
the  music  will  greatly  check  this  delay,  and  keep  all 
'  going'  without  prolonged  pauses.  In  Mr.  Gill's  book 
the  exercises  are  well  developed,  and  accompanied  with 
good  and  abundant  illustrations,  together  with  sdl  needful 
explanations  and  directions.  Mr.  McCartney's  idea  is 
good  in  regard  to  the  music  and  the  suitable  collection  of 
airs,  mostly  martial  or  suitable  to  marching  movements. 
But  they  are  arranged  beyond  the  powers  of  any  but 
good  players.  If  the  melodies  given  had  been  very  much 
more  easily  arranged,  they  would  have  served  the  object 
better,  by  enabling  even  pupil  teachers  to  play  them. 
There  is  scarcely  a  bar  in  the  present  collection  that  is 
not  marked  by  a  change  of  the  bass  chords  at  every 
beat  This  continued  extension  work  for  the  bass 
hand  places  the  music  out  of  the  reach  of  most  amateurs. 
As  musical  exercises  the  arrangements  and  harmonies 
are  unobjectionable,  but  this  is  not  the  main  design  of 
the  book.  The  melody  from  Meyeibeer,  No.  13,  in- 
volving a  continued  sequence  of  triplets,  is  also  less 
suitable  for  marching  than  such  melodies  as  Nos.  5  and 
15,  marches  from  Bellini's  open^  and  also  No.  i,  from 
Verdi.  Even  these  operatic  airs,  good  as  they  are, 
might  be  advantageously  mixed  with  a  few  of  the  ever- 
taking  melodies  of  the  Yankee  Doodle  and  Tommy  Dodd 
school ;  or,  if  foreign  music  must  be  had,  let  it  be  such  as 
the  capitsd  march  movement  of  '  Le  Petit  Tambour,' 
which  Hickson,  the  first  writer  of  English  school  songs, 
so  admirably  adapted  to  the  words,  *  Come,  let  us  march 
and  sing.'  We  doubt  not  but  the  systematic  exercises 
of  this  book  will  be  highly  valued. 


Messrs.  T.  Nelson  and  Sons'  Prize  Books. 

Beyond  the  Himalayas.  A  Story  of  Travel  and 
Adventure  in  the  Wilds  of  Thibet  By  John 
Geddie.  London :  T.  Nelson  and  Sons,  Pater- 
noster Row. 
Mr.  Geddie  says,  in  the  preface  to  this  very  interesting 
and  ably-written  book,  that  the  problem  of  opening  up 
an  overland  route  from  the  Ganges  to  the  Yang-tze  ought 
to  have  some  attraction  for  the  imagination  of  young 
people,  if  they  take  as  much  delight  in  travel  and  adven- 
ture as  they  are  generally  supposed  to  do.  He  has 
therefore  given  us  in  his  present  volume  an  account  of 
the  supposed  travels  of  a  party  of  friends  who  passed 
through  the  wild  mountain  fastnesses  and  wide  table- 
lands of  Thibet,  and  has  made  his  narrative  as  accurate 
as  the  diligent  study  of  the  best  authorities  will  enable  it 
to  be.  We  venture  to  say  that  the  boy  who  is  fortunate 
enough  to  possess  a  copy  of  this  book  will  not  only  be 
interested,  but  that  he  will  acquire  a  large  amount  of 
very  useful  geographical  and  scientific  knowledge.  He 
will  learn  a  great  deal  about  the  almost  unknown  land 
which  lies  beyond  the  wall  of  China — ^a  land  said  to  bs 
wrapped  in  mental  and  spiritual  darkness.  The  book 
is  extremely  entertaining,  and  is  embellished  with  capital 
woodcuts.  The  binding  is  rich  and  pleasing  in  cofonr, 
and  we  can  j;ive  the  book  no  higher  praise  than  to  say 
that  it  is  as  instructive  as  it  is  amusing. 
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The  Rocket ;  or,  the  Story  of  the  Stephensons 
—Father  and  Son.  By  H.  C  Knight  Lon- 
don :  T.  Nelson  and  Sons,  Paternoster  Row. 
We  hail  the  appearance  of  a  new  edition  of  this  really 
admirable  little  book  with  pleasure.  Years  ago,  when 
veryyoung  indeed,  we  read  Mr.  Knight's  graphic  account 
of  George  Stephenson's  early  labours,  and  how  they 
brought  him  to  riches  and  hbnour.  No  better  book  for 
inculcating  principles  of  perseverance  and  honesty  than 
this  could  be  found,  and  we  earnestly  recommend  all 
persons  who  have  boys  under  their  care  to  make  them  a 
present  of  it.  The  edition  before  us  contains  an  addi- 
tional chapter,  in  which  the  author  speaks  of  the  recent 
Stephenson  Centenarv,  and  of  the  development  of  the 
great  work  originated  by  the  man  who  was  once  a  poor 
lad.  The  book  is  well  printed  and  bound,  and  the  text  is 
illustrated  by  n3  less  than  twenty-six  engravings. 

The  Search  for  Franklin.    A  Narrative  of  the 
American  Expedition  under  Lieutenant  Schwatka. 
London :  T.  Nelson  and  Sons,  Paternoster  Row. 
This  little  book  gives  us,  in  a  neat  and  compact  form, 
many   interesting    details  of  the  search  for  Sir  John 
Franklin  conducted  by  Lieutenant  Schwatka.    It  is  fur- 
nished with  excellent  maps  and  illustrations,  and  will  be 
prized  by  all  boys  who  love  adventure  and  maritime 
enterprise.    While  reading  the  account  given  here  of  the 
many  attempts  to  discover  the  North- West  Passage,  we 
are  strongly  reminded  of  the  lines  of  Mr.  Tennyson 
which  so  well  epitomise  the  spirits  of  discovery  and 
boldness : — 

'  The  bodies  and  the  bones  of  those 

That  strove  m  other  days  to  pass, 
Are  withered  in  the  thorny  close, 

Or  scattered  blanchine  on  the  grass. 
He  fig^es  on  the  silent  dead : 

"They  perished  in  their  darin?  deeds/* 
This  proverb  flashes  through  his  head, 

"  The  many  fail :  the  one  succuds.** ' 

We  suppose  that  the  checks  which  our  great  Arctic 
explorers  have  experienced  will  only  serve  as  an  incen- 
tive to  others  to  go  forth  to  do  battle  with  the  ice  and 
snow.  The  book  before  us  will  fire  many  a  boy  with 
enthusiasm ;  and,  for  anything  we  know,  it  may  directly 
influence  the  one  who  is  to  succeed  where  the  many  have 
failed 

Tempered  Steel ;  or.  Tried  in  the  Fire.    By 

Rev.  K  N.  Hoare,  M.A.     London :  T.  Nelson 

and  Sons,  Paternoster  Row. 

Edward  Ridley,  the  hero  of  this  story,  is  of  a  type 

which  is  not  unfrequently  met  with.    He  is  a  lad  of  good 

resolutions,  amiable,  kind-hearted,  and  manly,  but  easily 

led  away  by  his  companion,  Ronald  Cremer,  a  young 

man  of  extravagant  and  gauche  habits.     Mr.  Hoare's 

little  book  is  calculated  to  do  good,  and  we  commend  it 

to  the  notice  of  parents  and  guardians. 

Great  Heights  gained  by  Steady  Efforts ;  or, 
Perseverance  and  Faithfulness  Trium- 
phant.   By  Rev.  T.  R  Wilson,  M.A.     London  : 
T.  Nelson  and  Sons,  Paternoster  Row. 
Mr.  Wilson's  well-printed  and  strongly-bound  volume 
is  intended  to  convey  a  salutary  lesson  to  young  people. 
The  story  is  very  interesting  and  clear,  and  the  '  get-up 
of  the  work  renders  it  a  most  desirable  reward  or  gift- 
book. 

Alpine  Climbing.    By  the  Author  of  'The  Arctic 
World.*     London :  T.  Nelson  and  Sons,  Pater- 
noster Row. 
We  have  in  this  little  work  some  very  trustworthy 
narratives  of  recent  ascents  of  Mont  Blanc,  the  Matter* 
horn,  the  Jungfirau,  and  other  lofty  summits  of  the  Alps. 
The  ascents  made  by  Professor  Tyndall,  Mr.    Leslie 
Stephen,  Miv  Alfred  Wills,  and  other  well-known  moun- 
taineers, are  here  graphically  described ;  and  there  is  a 


full  account  of  that  dreadful  accident  which  happened  on 
the  Matterhom  in  July,  1865,  by  which  Lord  Ftands 
Douglas  and  his  two  companions  lost  their  lives.  Having 
resided  in  a  mountainous  district,  we  are  naturally  pleased 
widi  this  book,  and  would  fain  linger  over  its  pages.  We 
are  sure  that  it  will  encourage  a  love  of  travelling  in 
many,  and  will  tempt  people  to  visit  Switzerland  with  a 
view  to  ascending  the  *  Monarch  of  mountains'— Mont 
Blanc.  The  printing  and  binding  are  faultless,  and  there 
are  thirty-four  capitu  illustrations. 

Stories  about  Dogs.  By  Mrs.  Surr.  London: 
T.  Nelson  and  Sons,  Paternoster  Row. 
In  every  way  this  is  a  delightful  book.  The  choice  of 
title  is  so  good  that  no  words  of  ours  are  needed  to 
describe  the  contents.  We  will  only  say  that  the  literaxy 
work,  the  illustrations  (which,  by  the  way,  are  from 
Mr.  Harrison  Weir's  pencil),  the  printing,  the  binding, 
and  the  paper  are  alike  excellent  Mrs.  Sun's  charming 
volume  has  our  heartiest  praise. 

Messrs.  Griffith  and  Farran's  Prize  Books. 

WilUam  Tell,  the   Patriot  of  Switzerland. 
By  Florian.     London :  Griffith  and  Farran,  St. 

Paul's  Churchyard 
The  anonymous  writer  of  this  book  has  sketched  oat 
a  good  trustworthy  history  of  the  Swiss  patriot,  which 
will  be  read  with  interest  by  children.  We  could  wish, 
however,  that  the  opening  sentences  of  the  first  chapter 
had  been  written  in  a  little  less  declamatory  style.  The 
printing  is  well  done,  and  the  binding  exceptionally 
pretty. 

Good  in  Everything ;  or,  The  Early  History 
of  Gilbert  Harland.     By  Mrs.  BarwelL  Lon- 
don :  Griffith  and  Farran,  St  Paul's  Churchyard 
Mrs.  Barwell  has  here  given  us  a  pleasant  little  book, 
the  object  of  which  is  to  make  children  see  'good  in 
everything.'    She  draws  many  useful  lessons  from  ani- 
mate and  inanimate  objects,  and  specially  dwells  on  the 
necessity  of  being  kind  to  animals.    We  are  very  glad 
to  observe  that  this  book,  like  the  last,  is  printed  in  a 
type  which  will  not  harm  the  eyes  of  the  little  people  for 
whom  it  is  intended.    The  binding  is  neat  and  durable. 

Hurricane  Hurry  ;  or,  The  Adventures  of  a 

Naval  Officer  Afloat  and  on  Shore.    By 

W.    H.   G.   Kingston.      London :    Griffith  and 

Farran,  St  Paul's  Churchyard 

The  late  Mr.  Kingston's  works  arc  so  well  known  thai 

it  is  superfluous  to  praise  them.     They  are  healthy  in 

tone,  exciting,  and  eminently  calculated  to  influence  bo]5 

for  good.  •  Hurricane  Hurry,'  now  in  its  eighth  thousand, 

is  full  of  good  qualities.    We  feel  sure  that  any  boy  will 

be  proud  to  own  this  excellent  tale. 

Our  Little  Ones.     Volume  I.     London :  Griffith 

and  Farran. 
From  our  remarks  in  another  column  our  readers  w^ 
be  able  to  form  a  pretty  accurate  idea  of  the  merits  of 
this  volume.  It  makes  a  fiist-rate  gift-book.  Our  own 
little  ones  have  spent  happy  evenings  looking  at  its  clever 
pictures,  and  listening  to  its  well-written  stories. 

We  Four.  By  Mrs.  Reginald  Bray,  London: 
Griffith  and  Farran. 
We  should  not  like  our  children  to  read  this  book, 
though  we  entertain  no  doubt  of  the  good  intentions  of 
the  authoress.  But  it  comprises  the  youthful  career  of  a 
young  girl  who  is  left  motherless  at  the  early  age  of  kioh 
and  who  tells  her  own  tale  of  being  the  leading  spirit  of 
impetuous,  wilful,  thoughtless,  and  often  spiteful  and 
dangerous  mischief.  A  moral  is  supposed  to  be  drawn 
from  little  CeciPs  confessions  of  carelessness  and  love  ol 
practical  jokes  ;  but  we  fear  that  the  sympathies  of  yoolh- 
ful  readers  will  be  too  much  attracted  to  the  fun  of  the 
tricks,  and  the  moral  be  skipped  or  little  heeded. 
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Qtttrg  Columiu 

l^'As  the  answer  to  a  fdngle  question  often  entails  an  expense  six  or  seven  times  greater  than  the  cost  of  the 

complete  key  to  any  of  the  Arithmetics  or  Algehras  ordinarily  used,  the  Proprietor  of  this  Journal 

would  be  glad  if  students  confined  themselves  to  questions,  the  ftdl  working  of  which  is  not  published 

in  the  form  of  a  'key.* 

RULES. 

1.  Each  correspondent  is  restricted  to  one  question, 

2.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  faith  and  for  facility  of  referencCi 

3.  Replies  will  not  be  sent  through  the  post 

4.  Correspondents  are  requested  to  write  legibly^  and  on  one  side  of  the  paper  only. 

5.  Correspondents  wishing  us  to  recommend  books  for  any  (other  than  the  ordinary  Government)  Examinations, 
or  to  answer  any  questions  concerning  that  Examination,  must,  in  all  cases,  send  a  copy  of  Regulations  up  to 
date. 

6.  Queries  must  reach  the  office  not la'er  than  the  x^thoj  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 


•  • 


All  communications  for  this  column  should  be  addressed 


*  The  Query  Editor,' 

The  Practical  Teacher, 

Pilgrim  Street,  LudgateHai, 

London,  E,C, 


1.  X.  Y.  Z.,  NeUeswell. — A  can  do  a  piece  of  work  in  10 
days  m  hich  B  can  do  in  8  :  after  A  has  been  at  work  upon  it  3 
days,  B  comes  to  help  him ;  in  what  time  wiU  they  finish  it  ? 

It  is  not  all  necessary  to  use  Algebra. 

A  does  i^ff  of  work  per  day. 

B    »»      t  }t         If 

In  three  days  A  has  done  -f^ 
.'.  there  are  i^ths  left 
A  and  B  together  do  ^  +  I'o  P^*'  d>7 

i.e.  ^tf  per  day 
/.  they  will  do  the  work  in  V  ^^T* 
/.    they  will  do  T^jths  of  it  in  A    x   V  =   V   days  =  3i- 
The  days  are  of  coarse  reckoned  from  their  becoming  partners. 

2.  r.P.,  Bromley. — If  (x,  y)  (y,  y)  be  the  co-ordinates  of  a 
point  referred  to  rectaDgular  and  oblique  systems  with  the  same 
origin,  and  if  the  axes  of  the  first  system  bisect  the  angles 
between  tho:.e  of  the  second,  then 

x  =  (y+y)cos!? 

2 

y  =  (y-  y')  sia  ? 

2 


In  the  diagram  the  arrowheads  mark,  as  usual,  the  positive 
directions  of  the  axes 

£ oy  =  «  .'.  xoy  =  - 

2 

Let  P  be  any  point    PM  =  ^    OM  =  jr    PN  =  y    ON  =  *' 
Then  OM  =  PN  cos  PRM  +  ON  cos  RON 

.-.  X  =  (PN  +  ON)  cos  RON,  (for  PRM  =  NRO  = 
ROy  =  RON) 

=  (^+y)cos^ 

^  =  PM  =  PR  sin  RON 

=  (PN  -  NR)  sin  - 

2 

=  (^  -  aO  «n  ^ 
2 

There  is  a  sign  wrong  in  your  formula. 

3.  T.  WiLUAMS,  Oswestry. — I  bought  100  cards  for  99,  2d., 
and  sold  the  lot  so  as  to  gain  |  of  the  selling  price.  Find  the 
sellii^  price  and  my  gain  per  cent. 

Suppose  the  selling  price  was  l6s.,  the  gain  is  |  of  selling, 
or  6s. 

.'.  buying  price  is  i6s.  -  6s.  or  los. 
but  the  buying  price  is  actually  9s.  2d.  =  9is. 
Hence  as  10  :  9^  : :  16  :  selling  price. 

.'.  selling  price  =  V  =  ^A^*  ^' 
Gain  is  5s.  6d. 
.*.  Gain  on  9}  is  5) 

on  V"  Js  V 
on   10  is  6 

on  100  is  60 

Answer  60%. 

4.  Enquirer,  Saint  Clears. — How  high  must  a  person  be 
eleirated  above  the  earth's  surface,  so  that  he  may  view  one-half 
of  the  whole  world  ? 

Considerably  beyond  the  Pole  Star,  for  he  would  never  be 
high  enough. 

The  general  investigation  is  the  same  for  a  circle  as  for  a 
sphere.  Suppose  we  have  a  circle  with  centre  C,  and  an 
oDserver  stationed  at  P  outside  the  circle.  Let  PA,  PB  be  the 
tangents  to  the  circle  from  P,  and  let  PC  meet  the  circle  in  D. 
Then  the  extent  of  the  circle  viewed  by  the  observer  is  ADB. 
To  find  this,  let  PD  s  A  {the  height  above  earth}.  CD  =  CA= 
CB  s  r  {the  radius  of  earth} 


Then  cos  DCA  = 


r+A 


DCA  =  cos 


-1 


r  +  4 


BCA  =  2  cos  - 


+  A 
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.*.  at  the  height  k  the  dbeenrer  lees  the  foUowing  fraction  of 
the  earth's  mrface — 


3C0S 


r  +  A 


cos 


-1 


or 


r  +  A 


2r 

If  this  Ui 


-I 


r      __  w 
r  +  A  ""'a 


/.  — —i  =  cos-  =  o 
r  +  A  2 

This  in^i^Tes  either  that  r  should  Yanish«  or  that  r  +  A  should 
become  iofinite.  Bat  r  is  always  finite ;  .'.  A  is  infinite,  or  the 
obsenrer  must  be  infinitely  removed  before  this  can  happen. 

5.  NiaiR,  Retford.—Moltxply  i/7by2/6  inthe duodenary 
scale,  and  prore  the  answer  l^  reducing  multiplier,  etc.,  to 
denary  scale. 

Any  ordinary  A/^c^ra,  Todhnnter  or  H.  Smith,  wonld  soit 

10  I  I  /  7 


Ans.  271. 


10  I  23.  I 
a»7 

10  I  2/6 

10  I  3  St  4 

4.  I        Ans.  414. 
271  X414  in  denary,  scales  112194 

3/6 


169/ 

392 

10  1  54  ^  16 

10  1  65  /  ^ 

10    795 

I0|9i 

4 

9 

I 

£     2 


Ans.  112194. 


6.  Charles  Morgan,  Cardiff.— The  diameter  of  a  circle  in- 
scribed in  a  right-angled  triangle  u  equal  to  the  excess  of  the 
base,  and  perpendicular  above  the  hypotenuse. 

You  do  not  say  by  what  method  you  wish  this  to  be  done,  so 
we  choose  our  own. 

If  a,  ^,  r  be  sides  of  right-angled  triangle— 1  the  semi-peri- 
meter, A  the  area,  r  the  radius — 


2r«-i 


2A 


211^ 


for^s=a>+^ 


fl*  +  3»  +  2tf^-<^ 

mm  a  +  d-C 

7.  T.  Grindlb,  Salford.— Unfortunately,  to  answer  your  ques- 
tioQ  would  involve  a  criticism  upon  an  article  which  has 
appeared  in  the  Practical  Txacher.  This  is  a  thing  we 
most  studiously  avoid. 

8.  Epsilon,  Leamington. — We  cannot  help  vou.  There  are 
some  300,000  medical  terms,  and  we  must  witn  sorrow  confess 
that  we  are  not  conversant  with  them  all.  We  can  suggest  one 
solution,  however,  that  as  the  phrase  occurred  in  a  daily  paper's 
scientific  leading  article^  if  it  were  analysed  it  would  be  found 
to  have  no  mraning  at  all.  This  is  usually  the  case.  Of  course 
the  ^neral  sense  of  the  passage  you  quote  is  clear.  Vaccine  is 
origmally  taken  from  cows  during  cow-pox.  After  a  human 
being  has  been  inoculated  with  this  fresh  vaccine,  the  lymph 
which  occurs  in  the  consequent  eruptions  u  found  to  have  all 
the  properties  of  fresh  vaccme,  but  not  in  so  great  strength.  The 
meaning  then  is  that  aAer  the  lym])h  has  been  passed  through 
several  bodies  it  is  no  longer  a  certain  preventive  ol  smallpox ; 
in  fact,  it  is  in  great  measure  now  useless. 

9.  Ji£  NE  Sais  Pas,  LKES.~We  have  previously  in  the  Q.  C. 
recommended  M.  Chardenal's  books  for  your  wants. 

la  Puzzled,  Doncaster. — Solve  the  equations — 

"•^+s/2^ +^-V2-y    3 

a.   We  have 


2r 


or 


3 


^-(2-y)       3 

:.  yssso  is  one  root  and  the  others  are  given  by 
2>*-2a6  or^  SB  ±  2 
p.    Lttj^+y^x,  then 
4<jr+i)  =42 
jc>+jr-42B« 
(jr  +  7)(4r-6)  =  <i 

,  -i±v/-*7 

y^y-6 


0   y 


2 
-3  or  2 


1 1.  B.  G.,  Gosport. — ^Yon  would  save  us  a  good  dial  of  tioable 
i(  instead  of  sending  us  your  lines  to  analyse,  yon  would  jost 
point  out  where  your  difficulties  are.  We  confess  we  fidl  to  see 
them.  Analyses  of  sentences  take  up  so  much  room  in  propor- 
tion to  their  vslue,  and  we  rarely  attempt  sndi  in  the  Q.  C  Ov 
ob]ectioa  is  that  the  subject  is,  as  a  rule,  very  easy,  and  jut 
where  the  difficulties  come  in,  every  authority  you  can  meet  with 
has  a  different  opinioa  Mention  some  of  your  difficulties  to  ns 
next  number. 

12.  Sphinx,  Cornwall. — ^You  treat  us  in  a  remarkable  lasbioo. 
Suppose,  for  the  nonce,  that  we  change  places.  You  be  Quay 
Editor,  we  '  yours  fiiithfiilly.'  How  would  yon  feel  if  we  seat 
you  Todhunter's  larger  Algebra^  with  the  remark  that  there 
were  a  good  many  examples  in  it  that  we  had  been  fiurly  floored  ^ 
by,  and  the  polite  request,  would  the  Query  Editor  be  so  kind  ss  * 
to  work  the  book  through,  say  five  a  month,  and  '  keep  this  ooa- 
munication,  as  it  will  save  me  the  trouble  of  wnting  ereiy 
month  ? ' 

You  must  write  every  time  if  yon  want  an  answer. 

The  image  of  an  object  is  distant  8  inches  from  a  convex  lens 
of  focal  lei^;th  12  inches,  find  the  distance  of  the  object 

Formnki.  i  -  i  =-' 

Z/       a        / 
III 

or    i  =  i- J. 
rf        «         13 


13.  Double  Glostbr,  Cam.— 
(a)  In  what  time  will  ^^400  amount  to  ^^467  18s.  lo*42d.  st 

4  per  cent.  comp.  int  ? 
09)  At  what  rate  per  cent,  will  70  guineas  amount  to  ;£'ii4 

16s.  loM.  in  2  jrears  at  comp.  int.  ? 
There  is  strictly  no  arithmetical  method  of  doing  a  sum  like 
this.    As  a  guide  to  the  course  we  shall  pursue,  tiXe  ^«  at  r 
per  cent  for  n  jeu$.    For  i  year  we  multiply  by  r  and  divide 
by  100; 

.'.  Interest  for  i  year  «  — 

100 

.'.  Amount  aAer  i    „    as  a  +  —  «»  a(i  +  —\ 

100      ^      100/ 

es  Original  amount  x  (i  +  —  | 

100/ 
.*.  Amount  after  second  year 

Bs  first  amount  x  f  i  +  —\ 

\        100/ 

»  original  x  f  i  +   •!!■  j 


etc. 


Hence  after  n  years,  if  M  be  the  amount, 

\    100/ 

If  M  and  a  be  given,   also  r  and  m  be  required,  takii^ 
logarithms 

log(ioo+r)-2 
If,  however,  n  be  given,  and  r  be  required,  we  can  alwsjs  do 
it  by  Arithmetic,  for 

1+  —  =^-^^  and  thU  can  always  be  foand. 
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Thus  in  your  second  sum 

ffa2    Mrs  £\\^  165.  loid. 

<!=»       ;f  73    I03.      Od. 

r 


1  + 


lOU 

r 


=  ^1-5025= 1-25 

=  25 

In  the  first  example  we  have  two  ch«.ices  open,  either  to  find 
an  approximate  result  by  trial,  which  is  a  very  pitiable  process, 
though  it  would  necessarily  be  successful  if  n  were  integral,  or 
to  take  logarithms.    Adopting  the  latter  course 

M  «  ;f467  186.  io-42d. 

=  ^67*943417  (nearly.) 
a«;f400»      ioo+r«i04 


Hence 


log  M  -  log  g 

log  (100+ r) -2 
2-070I93S  -  2'6o2c6oo 

^  0170333393 

«    •o^'335 
•0170333393 
170333393  \68i335ooo/40oooo8 
m  I3^3S72V 

1428000000 
Ant.      4-000008  %  or  4%. 

There  are  one  or  two  noticeable  points  about  a  sum  of  this 
sort  In  the  first  place,  our  answer  is  inexact  by  eight  mUlionths 
per  cent.  It  is  the  very  rare  exception  for  the  method  of 
logarithms  to  bring  answers  quite  exact  Also  in  finding  the 
value  of  n  we  took  numerator  logarithms  to  7  places,  denomi- 
nator to  10.  This  last  is  a  general  principle  founded  on 
obvious  rules.     It  is  worth  noticing  for  its  own  sakcp 

14.  J.  R.  B.,  Leominster.— A  grocer  bought  two  lots  of  tea  ; 
for  one  lot  he  gave  60.  per  lb. ;  and  for  the  other  4s.  per  lb. 
In  what  proportions  must  he  mix  them  so  as  to  be  able  to  sell 
the  mixture  for  5s.  3d.  per  lb.,  and  gain  20  per  cent,  on  outlay. 

Selling  price  5s.  3d.    gain  20% 

.-.   Selling  value  is  |  x  5s.  3d.  =  4s.  4^. 
Thus  8  lbs.  of  mixture  are  worth  35s. 
Hence  6  x  No.  of  lbs.  of  first  quality 

+  4  X  Na  of  second  quality  =  35s. 

for  first  quality  costs  6&  per  lb. 

Also        No.  of  lbs.  of  1st  +  No.  of  2nd  »  8 

/.  6  X  No.  of  lbs  of  ist  +  6  x  No.  of  2nd  ==  48 
/.  2  X  Na  of  2nd  =  13 
.*.  diere  are  6(11)8.  of  2nd  quality 
and  \\  lbs.  of  1st  quality. 


15.  F.  S.,  Romford. ~ If  m  be  a  whole  number,  what  is  the 
least  value  of  n  for  which  (})»  <  ). 

The  only  arithmetical  way  is  to  take  n  equal  to  all  the 
integers  in  succession 

ft«i        (J)«x8       V 
»« 2      -■  V 

*  =  3  Vt 

«-4  W 

*«5  m 

ft  a  6  \^  and  this  is 

less  than  one. 

Of  course,  to  get  these  fractions  multiply  the  numerator  of  each 
by  2,  and  the  denominator  by  3.  If  n  were  not  an  integer 
this  coarse  would  fail.  In  this  case  we  must  use  logarithms : 
let  us  find  the  values  of  n  for  which  ()]«  «  \ 

n  {  log  2-log  3  }«  -  log  8 

• ^og^ 

logi'S 

•9030900 
'I76O9I3 

To  find  this  expeditiously  take  logarithms  again. 
.-.  log  «  —  log  90309  -  log  (17609-13) 
-  •95573*0- -2457373 
=  7099937 
%  =  5128537s 


This  answer  will  be  correct  probably  to  the  last  decimal 
place.    All  values  of  »  greater  than  this  will  make 

16.  A.  L.,  Kensington.— If  the  equations  jr  cos  a  +/  sin  «— / 

f +^  =  I  Ajt+Bv  s  C    y  a  nx\c  represent  the  same  line 

a     b 

then 


/  = 


ab 


(A»  +  B«)*  ""  (a«+^)*       (i+n^)* 


p  is  the  perpendicular  from  the  origin  on  the  line.    Now  by  the 
ordinary  formula,  the  perpendicular  from  (x,  y)  on  the  lines  is 


=  db 


f +>'-  I 

a       b Ajr-hBy-C 


V 


-+4 


VA»+b« 


Hence/  the  perpendicular  from  origin 

X  C 


V: 


?"^^ 


VA'+B"        >/i+i»* 


ab 


VA»+^» 
the  sign  given  to  the  radical  being  such  as  in  all  cases  to  make 
the  perpendicular  pos  tive. 

17.  Femina,  Bradley.— We  believe  marks  arc  given  for  each 
branch  of  drawing.     No  list  such  as  you  want  is  published. 

18.— Anguis,  Bradley.— We  recommend  the  following  text- 
books for  the   Q.   S.   Examination  \— Arithmetic^    Mansford's 
(4s.  6d.);  History,  Curtis  (large  vol.);    At^ebra,  Todhunter 
f7s.  fid.) ;    Mensuration,   Elliott's  (2s.) ;    School  Management,  ' 
Currie's  (Stewart) ;  Music,  Sutton's. 

12.  Pbrmutatiov.  —  If  you  take  the  trouble  to  read  our 
rules  we  shall  be  happy  to  oblige  you  with  your  problem  next 
time. 

20.— Tom,  Horsham.— Try  Abbott's  two  books  on  •  How  to 
tell  the  Parts  of  Speech,'  and  *  How  to  Parse.* 

21.— Enquirer,  Cefii.— They  appear  in  our  present  issue. 

22.— L'Allegro,  Hasland.— a  farm  is  let  for  jf 96  and  the 
value  of  a  certain  number  of  quarters  of  wheat.  When  wheat 
is  38s.  per  quarter  the  whole  rent  is  15  per  cent,  lower  than 
when  it  is  56s.  a  quarter.  Find  the  number  of  quarters  of  wheat 
which  are  paid  as  part  of  the  rent. 

Let  X  be  the  number  of  quarters. 

Then  when  wheat  is  38s.  whole  rent  is 

When  it  is  5&.  it  it  ;£'96+ H  '• 

10     100  V        s     / 
>7 


^x'S-  JU.  X  1-  !9 


100         \ioo     i      10/ 


-    /238-fQo\ 

•"^100  / 

/.    X   S5   2XI5S3O. 

It  will  not  be  hard  for  you  to  translate  this  into  arithmetkAl 
language  if  you  require  it  so. 

23.  GiVALlA,  Pen-y-CwuL— In  a  cricket  match  the  scores  in 
each  successive  innings  are  \  less  than  in  the  preceding  inninjn ; 
and  the  side  which  has  the  first  innings  wins  by  50  runs.  What 
are  the  scores  in  oidi  innings  ? 
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Let  OS  rappose  the  first  loore  to  be  320,  the  second  is  f  of 
320,  or  240 ;  the  thiid  is  |  of  240^  or  180  ;  the  fourth  is  f  of 
180,  or  135. 

.*.  the  first  side  scores  altogether 

320+180    =    500 
and  the  second 

240+135    =    375 
.*.  the  first  wins  by  125. 
Bat  it  actually  wins  by  50. 
Hence 

first  score  :  320  : :  50  :  125 

/.  first  score  =-2^11?  =128. 

125 

24.  H.  G.,  Richmond. — One  square  is  inscribed  in  another  in 
such  a  position  that  the  areas  of  the  two  are  in  the  ratio  of 
16  to  25,  the  side  of  the  larger  square  being  10.  What  is  the 
distance  of  each  comer  of  the  inner  square  from  each  extremity 
of  that  side  of  the  outer  square  on  which  it  rests  ? 

The  areas  are  as  16  :  25. 

.*.  the  sides  are  as   4  :    5. 
.*.  the  sides  are  8  and  10. 

Let  A  BCD  be  the  larger  square, 
andPQRS    „      smaller     ,, 
P  being  between  A  and  B. 
Let  AP  s  jr»  and  AB  =  la 

It  can  be  easily  proved  by  Elementary  Geometry  that 


AP  1=  BQ  =  CR  »  DS  =  jr, 
and  PB  =  QC  = 

=   10  -  4f, 


RD=  SA 


But  PS«  =  SA«  +  AP«  (Euclid  I.,  47). 
But  PS  =  8 
/.  8«    =s  (10  -  x)«  +  x» 

=  7jc^  -  20jr  +  100 
/.  jr*   -  lar  +  18  =  o 
x^  -  lor  +  25  =  7 

x«  =    5  ±   V7. 

25.  North,  Penrith.— If  the  sides  of  any  triangle  be  bisected, 
prove  that  the  lines  drawn  at  right  angles  to  the  sides  through 
the  points  of  bisection  meet  in  a  point. 

Let  ABC  be  the  triangle,  E  and  D  the  middle  points  of  AB 
and  BC  respectively,  £0  and  DO  perpendiculars  to  the  sides  at 
these  points.  £0  and  DO  meet  in  a  point  for  joining  ED,  we 
have  DEO  +  EDO  less  than  ODB  +  OEB,  f>.,  less  than 
2  right  angles.    Hence,  by  Axiom.  EO  and  DO  intersect. 

From  O  draw  OF  perpendicular  to  AC,  we  shall  prove  that 
F  is  the  middle  point  of  AC. 

We  have  BD  =  DC,  OD  common,  and  angles  ODB,  ODC 
each  equal  to  a  right  angle. 

.'.  by  tudid  I.,  4,  OB  s  OC. 
Similariy  OB  =  OA. 

Hence  OA  s  OC, 

But  OA«  =  OF«  +  FA% 

and  OC*  =  OF«  +  FC«,  by  Euclid  I.  47. 

.-.  FA«  =  FC«. 

• 

26.  ScHOOLM ISTEBSS,  Hallsworth.—Eight  bells  begin  tolling 
simultaneously,  and  they  toll  at  intervals  of  i,  2,  3,  4,  5,  6,  7,  8 
seconds  respectively ;  find  after  what  interval  of  time  they  will 
again  be  all  tolling  at  the  same  instant. 

The  rule  in  all  such  sums  is  to  take  the  L.C.M.  after  reducing 
all  the  intervals  to  the  same  denomination.  In  this  case  no 
reduction  is  needed,  and  L.C.M.  is  8x7x5x3,  or  840 
seconds,  or  14  minutes.  The  reason  of  this  will  be  seen  at  once 
by  an  example.  Suppose  the  intervals  were  3,  5,  6,  the  follow- 
ing table  represents  tne  tollings  of  each  bell,  the  bells  being 
represented  by  Roman  numerals.  The  figures  refer  to  the 
number  of  seconds  after  the  commencement  when  the  tollings 
took  place,  <md  a  star  indicates  that  a  bell  tolled  in  that  second 
under  which  it  is  placed : — 


I 

• 

2 

3 

4 

* 

5 

"^ 

7 

9 

10 

* 

IX 

1. 

* 

IL 

♦ 

* 

* 

IIL 

• 

♦ 

12 

13 

14 

IS 

16 

«7 

18 

19 

20 

21 1  22 

I. 

* 

« 

* 

* 

1 

IL 

* 

• 

III. 

• 

* 

i 

IL 
IIL 


23 

24 

25 

26 

27 

28 

29 

30 

31 

* 

• 

'■  - 

• 

* 

Thus,  the  only  rows  in  which  there  are  three  asterisks  are 
I  and  31,  and  there  is  between  these  an  interval  of  30,  or 
6x5,  which  is  the  L.C.M.  of  3,  ^,  and  6. 

The  diagram  would  be  very  useful  in  explaining  the  same  to 
children. 

27.  Libra,  Lincoln. — ^The  Proceedings  of  the  Royal  Attn- 
nomical  Society  is  the  only  strictly  astronomical  publication  w^ 
know  of.    It  is  very  technical. 

Nature^  published  monthly  (6d.,  Macmillan),  would  probabl? 
suit  you  as  well.  Or  try  The  English  Mechanic  and  World  cf 
Science  (weekly,  2(L). 

28.  NsMO,  Escomb. — ^A  lb.  of  tea  and  3  lbs  of  surar  cost  6s. : 
but  if  sugar  were  to  rise  50  per  cent,  and  tea  10%  they  would 
cost  7s.    Required  price  of  tea  aiMl  sugar. 

The  conditions  are  equivalent  to 

I  lb.  tea  +  3  lbs.  sugar  b  6  shilling 

H  lb.  tea  +  I  X  3  lbs.  sugar  »  7  shillings 

I  lb.  tea  +  \\  lbs.  sugar  =  {f  shillings 

.-.     (H-3)lbs-wg»r  =  H  -6 

or    ^  Ibf.  sugar  a  ^  shillings 

Sugar  ss  4d.  and  tea  ss  5s. 

29.  Y.  P.,  Otley. — We  do  not  know  any  separate  edition.  If 
there  is  one  published  there  will  not  be  more  tnan  one,  sndTonr 
bookseller  will  be  able  to  get  it  for  you.  You  will  probably  not 
obtain  one  with  a  vocabulaiy. 

3a  Puzzled,  Barnstaple. — If,  as  yon  say,  you  bave  done 
neither  Latin  nor  French,  we  think  it  is  folly  of  you  to  try  in*! 
take  them  next  July.  Your  time  would  be  almost  wasted.  If 
you  are  determined,  French  is  the  easier,  but  you  will  almost 
certainly  fail  if  you  try  to  learn  it  altoge^er  lyy  yourself. 

31.  Theta,  Market  Drayton.— You  should  learn  all  Moni , 
but  may  omit  the  greater  part  of  Anglo-Saxon  lists  at  tbeeixl. 
You  should  however  be  thoroughly  familiar  with  Ae  main  princi- 
ples of  A.  S.  Grammar. 

Morris^  and  SkfcU  is  one  book. 

32.  S.  M.  S.,  Alfreton.— If  4  men  with  7  women  can 
£$  gs.  od.  in  a  week,  and  5  men  with  2  women  earn  £\  9^-  <^- 
in  the  same  time,  in  what  time  will  3  men  and  3  women  eara 
£6  68.  od.  ? 

(The  answer  you  quote  is  absurd). 

4  men  +    7  women  earn  109  shillings 
while  5  men  +    2  women  earn  89      „ 
Hence       8  men  +  14  women  earn  218  sh.  per  week 
35  men  +  14  women  earn  623  di. 
.*.  27  men  earn  405  sh. 

I  man  earns  15  sh. 

Hence        i  woman  earns  7  sh. 

3  men  +  3  women  earn  65  sh.  in  a  week 
.*.  they  will  earn  126  sh.  in  V/  weeks  or  iff  weeks. 


9> 
>l 

9f 


f> 


It 
91 
ft 

9* 


33.  J.  Saunders,  Bourton-on-tbe-Water.— We  confess  we  do 
not  see  what  you  wish  explaining.  The  general  sense  b  saitly 
clear. 

34.  A  Welsh,  P.T.,  Carnarvon.— We  cannot  suggest  aiiy 
improvement  in  your  method.  Surely  you  can  draw  Uses  vitb 
fair  exactitude  without  a  ruler,  so  that  its  prohibition  cannot 
affect  you  much. 

35.  Yblssrp,  Southampton.—A  company  consto  of  1  cap- 
tain, 2  lieutenants,  6  seigamts,  10  corporals,  50  men,  whostons 
a  fort,  finding  a  prise  worth  ;£'i6oo^  which  is  divided  amoeg 
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them  according  to  their  pay  and  time  of  service.  The  captain 
has  been  in  service  for  15  years,  and  is  paid  i  is.  yd.  a  day ;  the 
lieutenants  have  served  3^^  years,  and  are  paid  6s.  6d.  a  day ;  the 
sergeants  have  served  7  years,  and  are  paid  2s.  6d.  a  day ;  the 
corporals  4  years,  and  are  paid  is.  6d.  a  day ;  and  the  men  2 
yeais,  and  are  paid  is.  a  day.  What  portion  of  the  prize  did 
each  receive  ? 

It  will  be  seen  at  once,  on  reducing  the  payments  to  peno^ 
that 

Captain's  share  :  that  of  the  two  lientenants  :  that  of 
the  6  sergeants  :  that  of  the  10  corporals  :  that  of  the  50  men 
•  •  139  X  15  :  2  X  78  X 1 :  6  X  30  X  7  :  10  x  18  x  4  :  50  x  12  x  2 
ix.  : :  695  :  182  :  420  :  240  :  40a    Hence  the  captun  receives 


«2i 


695  +  182+420+240+400 
Each  lieutenant  ... 
Each  sergeant 
Each  corporal 
Each  man 


of  spoil  or  iW^* 


...    ♦  x^VorxHf 


...  iVx 

...     ^^  X 


orrAr 


These  fractions  multiplied  by  1600  will  give  the  answers  in 
pounds;  thus,  if  the  spoil  had  been >f  1937,  the  division  would 
have  been  £fi^^^  ;f 91,  ;f  70,  l^^  £%. 

He  who  likes  tedious  work  can  simplify  these.  The  sum 
is  ineffably  dreary,  besides  being  involved  in  an  ambiguity 
which  may  bring  it  to  pass  that  all  our  precious  work  is  wrong. 

36.  Enquirxr,  Portsmouth. — 100  acres  are  planted  with  bar- 
ley one  year  and  75  the  next  year.  Each  year  \  of  the  produce 
is  of  the  t)est  quality  and  {  of  the  remainder  of  medium  quality, 
which  sells  at  }  of  the  price  of  the  best.  The  rest  is  inferior, 
and  sells  for  }  of  the  price  of  the  medium  quality.  The  second 
year  the  yield  per  acre  is  I  as  much  again  as  before ;  and,  the 
malt-tax  having  been  abolished,  the  prize  of  the  best  barley 
falls  9s.  4i.  per  quarter ;  while  that  of  the  medium  quality  only 
falls  2S.,  and  the  inferior  is  unaltered  in  price.  If  the  whole  of 
the  barley  sells  each  year  for  the  same  total  sum,  find  the  prices 
of  the  different  qualities. 

In  the  second  year  the  yield  is  )  as  much  again  as  before. 
Hence  there  is  an  equivalent  to  \  of  75  acres  or  ^\\ 

Heace  first  year  we  have  the  yield  of  25  acres  best  quality — 
M^  Acres  medium,  (^  }  price  of  l)est. 
^      i>    inferior,    ^\  „ 

The  second  year  we  have  — 

*t'  best  quaUty,  ^  former  price  —  9s.  4d. 
Hi^  medium,  ^  }  best  price  —  2s. 
V^  inferior,  @  \  best  price, 

Hence  equating  the  gain  through  increase  of  quantity  to  the 
loss  through  the  decrease  of  price. 

^'^l^ (HI* - 4*)l  +  ( W -  V)»  bushels 
at  the  price  of  the  best  quality  are  equivalent  to 

9i  X  Ap  +  AH»  X  2  shUUngs, 

or  V+  -  •  ^  +*  -^  bushels. 

16      3     8 
-Vx*l*+M**  shillings, 
or  1+Tt+ A  bushels  =  V  +H  shillings, 

or  ^±|±»  bushels  =  £^?^' 
48  16 

or  H  bushels  »  W  shillings. 

.'.  therefore  i  bush,  cost  ^  shillings. 

or  44  shiUings  nearly. 

or  £%  4S.  nearly. 

Hence  the  three  qualities  are  at — 

44s.  per  qr.         \ 
29s.  4d.  per  qr.  \  approximately. 
19s.  6(1.  per  qr.   ) 

37.  EPILSON.—It  is  not  your  statement  of  the  problem  that  is 
wrong ;  the  original  is  so  beautifiilly  vague  as  to  make  half  a 
dozen  meanings  possible.  If  it  will  do  you  any  |rood  to  work 
it  out  under  several  different  meanings,  we  are  willing,  but  do 
not  expect  to  get  your  answer.  Cannot  you  see  this  ?  We  are 
very  sorry  we  are  unable  to  help  yoiL 

38.  G.  Lamottx,  Teynham.— Solve  the  equations^ 

y        * 


As  algebraical  symbols  are  nearly  always  easier  to  deal  with 
in  complicated  equations  than  numerioal  quantities,  write  the 
equations, 

a 


Hence  y 


Or 

hx 


X 

c 

X 

jt*y  r=3  ay 


+  ix 
+  dx 


7» 

jtjy  =  ay 
/x^  cy 

and  substituting  this  value  in  the  second, 


S^x^ 


Or        ^jc»  «  M^-«)*  +  </(*•-«)» 
Put    *»«X 

^»X  —  bciX-a^^  +  </(X-fl)« 
<«»  +  X»(&r-3fl!iO  +  X  (3flV-2fl^-.3») 

+  a*^  -  tfV  «  tf 


Hence  putting 


3Ax- 


be  -  yid 


3A   =1^"  ^^  ~ 


fi 


A,= 


d 
c^he  -  €^d 


We  have 


+  A,  =  o 


X«  +  3AiX>  +  3AjX 
Put  X  =  Y  -  Ai  and  let 
3B.  =  3Ai«  -  6Ai>  +  3A,  -  3(A,  -  k^ 
B,  =  -  Ai»  +  3Ai«  -  3A1A2  +  A,  =  2Ax'  -  3A1A,  +  A, 
and  the  equation  becomes 

Y«  +  3BaY  +  B,  =  o 
Put  Y  =  w+«  and  wt^  —  B, 
and  we  get 


«/■+£•   + 

or   «/»— ?^ 

vr 


6,  =  o 

+  B,= 


OTW=^  U 


w*+  B,tt^  — B,"  =  o 

--B3  ;fe  Vb,-'  +  4ba«  ^^ 

2 

where  w  is  a  cube  root  of  unity.' 
Hence  finally 

«/  —  -??  -A, 


=  w/  (say) 


X  ^  fa 


I* 
I 


and  therefore  has  nine  values,  since  w  is  capable  of  either  one  of 

the  three  values  i,  ^'=^  v~3 

2 

The  values  of  the  terms  B,,  etc..  must  be  calculated  in  order  to 
get  X  numerically. 

Thus  the  general  case  is  completely  solved.  Using  the 
numerical  values  we  can  easily  find  position  of  roots. 

It  is  scarcely  worth  while,  however,  to  work  it  out  in  full. 
We  will  merely  indicate  the  fiuniliar  method  in  Theoij  of 
Equations.  Let /(jt)  be  the  equation.  Write  down  the  senes  of 
signs  of  the  expressions 

/(— 00) X-io)/(-9) A'-^)Ao)  Ai) 

/17)A8) /«  +  «)• 

If  any  of  these,  say /(a)  vanishes,  a  is  a  root.  If  not,  observe 
where  tne  signs  change.  Thus,  KA'^)  andy(a+ 1)  are  of  opposite 
signs,  a  root  lies  between  a  and  11+ 1. 

39.  T.  O.  MuMMBRY,  Folkestone.— If  from  the  extremities 
of  any  chord  in  a  circle  lines  be  drawn  to  any  point  in  the 
diameter  to  which  it  is  parallel,  the  sum  of  their  squares  is  equal 
to  the  sum  of  the  squares  of  the  segments  ot  the  diameter. 

Let  AEB  be  the  diameter,  E  being  the  centre ;  CFD  be  the 
chord,  F  being  its  middle  point,  C  and  A  being  on  the  same 
side  of  FE,  K  the  point  in  the  diameter  AB  being  taken  between 
AandE. 

Then  by  an  ordinary  theorem  (Todhnnter*i  Euclid,  Ap- 
pendix l), 

CK* + KD« = 2KF* + 2CF« 

a=  2KE*  +  2EF*  +  2CF* 

=2KE»+2AE» 
sAK*+KB*.    (Eu&n.  9.) 

4a  W.  R.,  Shetland. — ^In  the  base  of  a  triangle  to  find  a  point 
from  which  if  two  lines  be  drawn  (i)  perpendicular  (2)  parallel 
to  the  two  sides  of  the  triangle  their  sum  shall  be  equial  to  a 
given  line. 
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Let  ABC  be  the  given  triangle,  base  AC. 
(i)  Let  O  be  the  point  required,  and  OM,  ON  the  perpen- 
dicuUrs  from  O  on  the  sides  AB,  BC  respectively. 

Then  the  som  of  the  rectangles  AB.OM  +  BA.ON  is 
eqnal  to  the  rectangle  contained  by  AB  and  the  given  line. 

But  the  rectangles  AB  OM  +  BC  ON  equal  twice  the  sum  of 
areas  of  AOB  and  COB,  f .  /.,  to  twice  the  area  of  ABC. 

/.  the  difference  of  the  rectangles  ON.BC  and  ON.BA  is 
eqnal  to  the  difference  betw  een  the  rectangle  contained  by  AB 
and  the  (>iven  line,  and  twice  the  area  of  ABC. 

Now,  by  Euclid  I.  45,  make  a  rectangle  equal  to  the  area 
which  represents  the  difference  between  these  two,  one  of 
whose  sides  is  the  difference  between  BC  and  AB,  then  the 
other  sid^  is  ON,  and  thus  ON  is  known. 

From  the  point  C  draw  CD  perpendicular  to  BC,  D  and  A 
being  on  the  same  side  as  BC,  and  through  D  draw  DO 
parallel  to  BC.    DO  will  meet  AC  in  O,  the  point  rec^nired. 

(2.)  Suppose  O  the  required  point,  PQ  the  given  hne  ;  OM, 
ON  the  lines  through  O  parallel  to  BC,  AB  respectively. 
Then  OM  :  AO=BC  :  AC  (Euc.  VI.  4), 
or  rectangle  OM.AC=rect.  AO.BO. 
Also  ON  :  OC  =  AB  :AC 

=rect.  AB.AC-rect.  AB.AO. 
Orrect.  ON.AC=rect.  OC.AB 
.'.  by  addition 

Rect.  contained  by  AC  and  P  Q 

=rect.  AB.AC  +  rect.  contained  by 

AO  and  diff.  of  BC  and  AB. 

orPQ=AB  +  ^,  (BC-AB) 


A0= 


AC 


(PQ-AB.) 


BC-AB 

Wherefore  take  a  fourth  proportional  AO  to  the  three  lines 
BC-AB,  AC,  and  the  differe>  ce  between  the  given  line  and 

Aa 


The  distance  AO  being  taken  from  A  along  AC,  gives  0  the 
required  point. 

41.  X.  Y.  Z.,  Mossley.— Draw  a  line  DE  parallel  to  the  base 
BC  of  a  triangle  ABC,  so  that  DE  is  eqnal  to  the  difiereoce  of 
BD  and  CE. 

Draw  BF  bisecting  the  angle  ABC  and  CF  bisecting  the  angle 
ACK,  K  being  in  BC  produced.  Let  these  meet  in  F,  and  draw 
FED  parallel  to  BC,  then  FED  is  the  line  required. 

ForDBF=CBF=BFD 

.-.  BD=DF 
Similarly  CE=EF 

/.  BD=DE  +  EC 

.*.  BD-EC=DE. 

42  and  43.--QUKRIES  U)iANSWBRKD.~The  Query  Ed'tor 
has  this  month  beien  unavoidably  compelled  to  answer  the  whole 
of  the  queries  at  short  notice,  so  that  it  will  be  quite  excnsable 
if  the  previous  work  is  at  all  faulty.  In  consequence  of  this 
haste  he  has  not  been  able  to  give  to  the  two  following  problens 
the  attention  they  require.  He  considers  that  they  are  wonhf 
of  the  attention  of  tne  readers,  as  admitting  of  a  variety  of 
solutions,  and  accordingly  offers  them  for  general  oompetitioQ, 
and  will  be  glad  to  insert  a  notice  of  any  successful  attempts:— 


N.  E.  Sandkrson,  Sheffield.— Given  the  foor  sides  of  a 
quadrilateral  figure  in  order,  and  the  angle  between  one  pair  of 
opposite  sides,  construct  the  figure.    {ScUnu  and  Art^  1881.) 


A  Subscriber,  Nottingham. — ABC  is  any  triangle.  AD 
bisects  the  angle  A,  and  AE  is  drawn  to  E,  the  middle  point 
of  BC;  prove  thatAE>AD.  (By  Euclid  L  19,  or  previons 
propositions.) 
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Griffith  and  Farran's  Catalogue. 

Ctmtains  thi  Titles  of  upwards  of  Five  Hundred  Volumes  suitable  for  this  purpose^  at  prices  from  Fourpemce  to  Half-a^Cidmea^  iW 

appropriate  and  attractive  Bindings,    It  gives  particular^  of  among  others,  alnmi 


15    Books    at    7b.    6d*    to      select    from. 
25      Books      at      6b.      to      select      from. 
60      Books      at      6b.      to      select      from. 
50    Books    at    4fi.     6<L    to    select    from. 
100    Books    at    8b.    6d.    to    select    from. 
80      Books      at      88.      to      select      from. 
100    Books    at    2s.    6d.    to    select    from. 


25      Books      at      2b,      to      select      from. 
40    Books    at     Is.     6d.    to     select    finoo. 
70      Books      at      Is.       to      select      finau 
12      Books     at      Od-      to     select     from. 
50      Books      at      6d.      to      select      from. 
40      Books      at     4d-      to      select      from. 


SUITABLE  FOR  SCHOOL  AND  COLLEGE  PRIZES. 

Comprising  ReCtnUyPubUshtd  and  Standard  Boohs  of  Instruction  and  Amusenunt,  Travel  and  Adventure,  Picture  Boohs  and  St^ry 

Boohs  of  all  siwes,  and  at  mil  prices. 


A  COPY  OF  THE  CATALOGUE  SENT  POST  FREE  ON  APPUCATION« 
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USEFUL  PRIZES  AHD  PBESENTS. 

PHUJPS'  STANDARD  SCHOOL  ATUSES. 

NEW  EDITIONS,  REVISED  AND  ENLARGED. 

Edited  b;  William  Huohes,  F.R.G.S., 

Lait  Pnftstor  ef  Gmgrafhy  in  Kin^s  CaiUge,  London. 
Philips'  ComprehenBive  Atlas,  conUining  4> 

Hodan,  and  tS  Ancieat,  Hapi.  With  Index.    A/no  aUtion, 

rtvUtdand  tnlargtd.    Impoial  Sto,  ttton^j  hilf-boniul, 

iot.6d. 
V  Thia  AtlM  ii  mtatS}j  desKDcd  to  aeoampmy  Fiofettor 
Ungbes'i '  Ckw-Book  of  Uodan  Gtognpbr-' 
Philips'  Student's  Atlas,   containing  48  Maps. 

Wtfa  Index.    Iftwtdition,miftdaiultitlarffd.   Imperial 

8to,  stronElr  bound  in  dotli,  7*.  6d. 
Philips'  Select  Atlas,  containing  36  authentic 

Haps.    With  liidei.     Nea  tdition,  revutdatid  atlargsd. 

Imp«dal  8to,  sttongly  bound  in  doth,  ji. 
Philips'    Introdnctoiy    Atlas,    containing    34 

Mapi.    With  Index.    Ntm  tdition,  mistd  and  ti£trgid. 

Imperil] 8vo,  bonndin cloth,  3s.  6d. 
Philips'  Young  Student's  Atlas.      Containing 

3&  Cotoored  Haps.    Impcriat  4to,  doth,  31. 6d. 
Philips'  Young    Scholars    Atlas.     New  and 

Eolaised  Edition,  amtaininK  14  Coloured  Uapi.    Imperial 

4to,cIoth,aB.6d. 
Philips'  Atlas  for  Beginners.    Containing  33 

Maps.  New  and  Impioved  Edition,  with  Index,  on  a  new 
plan.  BeautifallT  pnnted  in  Coloiin.  Crown  4to,  cloth, 
n.6d. 

Philips'  Handy  Atlas  of  Qeneral  Geography. 

Containing  31  lupi.  with  Index,    down  8to,  ^th,  M.  od. 

Philips'  Fnysical  Atlas,  containing  a  Series  of 

Maps  and  Diagisms  illustrating  the  Natural  Featorei, 
Climates,  Vsriooi  Productions,  and  Chief  Natural  Pheno* 
mena  of  the  Gbbe.  'WthNotes.  Nrm  and  rtoiitd  tdition. 
Imperial  8to,  strondf  bound  in  doth,  5s, 

Philips'  Physical  Atlas  for  Beginners.  Con- 
taining 13  Uapt.  New  and  Cheaper  Edition.  Crown  4to, 
stiff  coven,  is.;  doth.  Uttered,  is.  6d. 

Philips'  School  Atlas  of  Classical  Qeography. 

A  Series  ot  18  Uaps,  printed  in  colours,  with  a  caTefoUy 
compiled  ConnlthiK  Index,  in  which  is  given  the  madtrn  as 
wd]  as  the  antintt  names  of  places.  JVirw  and  chtaptr 
tdition.    Mediom  410,  bound  in  doth,  is.  6d. 

Philips'  Handy  Classical  Atlas.  A  Series  of 
iS  Colonred  Map*.    Medinin  8to,  doth  lettered,  is.  6d. 

Philips'  Atlas  of  the  British  Empire  through- 
oat  the  Worid.  A  Series  of  Twentr-thtee  Uaps,  with 
EmtanatotrandStatitticalKoteLbyJoKNBAKTHOLOlIEW, 
F.R.G.S.    Imperial  8to,  bound  u  cloth,  3s.  bd. 

Philips'    Handy   Atlas  of  the  Counties  of 

En^ud.  A  Senes  of  44  Maps,  with  Coiualtiag  lodn. 
Crown  9n>,  cloth,  3s.  6d. 

Rtctntljr  publitlud,  mtdium  folio,  bouitd  in  clolh,  iSs. 
The  Training  College  Atlas.  A  Series  of 
Twenty-four  Maps,  illustrating  the  Phvaical  and  Political 
Geographr  of  the  Chief  Coontries  of  the  Worid.  OrifinaUv 
Designed  and  Drawn  hy  Williaw  Hughes,  F.K.G.S. 
New  and  Enlarged  Edition,  Extended  and  Completed  hr 
E.  G.  Ratxmsteih,  F.R.G.S. 

PmUFB'    MBW   OUZNBA   ATULB. 
7<utPMiaitd,CrrmiJiee,»tmdirmtfylialf-inml,tiatdtti,/rla£iu. 

mm  fofulu  itus  of  the  woed, 

A  Kris  of  TUrndli  Anlhtatlc  Ubm  of  ifag  Piincip^  Conntrio  of  the 

Worid,  cdbUnutcd  from  the  bteic  UM  bcM  aulhorttLa,  tad  on  t  tgllidaitly 

lujft  fcala  to  cmUace  nil  the  inlbniwtioa  rtoedcd  [o  &  vqtuaie  bLCDdcd  &■ 

emr-diiy  lefiniico. 

WITH  A  COMPLETE  CONSULTINO  INDEX. 

BY 
TOHN  BAKTHOLOMEW,  F.R.G.S. 

A  CompltU  list  of  Atlastt  at(d  Maps  forwaritd  on 
application. 

LoHDOM :  GEORGE  fHILIP  &  SON,  31,  Fket  Street,  E.C. 


STAGNATION  OF  TRADE. 

Thk  neat  and  long-contiooed  depresaon  of  trade,  which  is 
icarcdjr  even  now  beginning  to  pass  awajr,  has  told  on  no  induv 
try  more  sererdv  than  the  watdi  Manufacture.  Articles  which 
ate  not  necenities  are  dwars  the  severest  sofferer*  through 
(tagiution,  and  many  of  the  Watch  Mauafactureis  have  had  the 
most  desperate  stmg^es  to  maintain  their  way;  the  resiUt  of 
which  is  th«t  with  ready  money  Watches  may  l>c  bought  m 
quantities  at  an  almost  nominal  cost.  We  have  securea  some 
venr  special  bainins  which,  in  order  to  at  once  it-convert  into 
casb,  we  ihall  oSer  at  eztremdy  low  prices. 

CotfDiTioNS  OF  Sau.— P.O.O.,  payable  at  Greenwich,  to  be 
sent  with  each  order. 

Aginnntee  will  be^ven  with  every  Watch  to  keepit  in  order 
bee  of  charge,  for  a  year. 

Every  purchaser  to  have  the  privilege  of  exchanging  the  Watch 
or  his  money  luck  in  liill  if  the  Watch  it  not  approved  of. 
DESCRIPTION. 

4  s.  d. 
I  Gentleman's    Silver    Horizontal    Watch,    Silver 
Dome,   White    Enamelled   Dial  with    Cryital 

Glass,  Jewelled  in  four  holes  i    0    Q 

a  Gentleman's  Silver    Horixontal   Watches,    with 

Double  Cases  or  Hunter  Watches  ..lMr>-     in    ^ 

3  Steriing  Silver  Cases,  Extra  Stout,  Lever  Move- 

ment, English  Escapement,  Jewelled  in  ten  holes, 
Mercurial  Gilt  Works,  Cmtal  Glass  (a  Magnifi- 
centWatch)     ..       ..       ..       .,       10   o 

4  Lady's  Silver  Watch,  same  as  No.  I too 

i  Ditto  in  9  carat  gold 1  10    O 

6  Ditto  in  14  carat  gold 100 

P.O.O.  to  be  made  payable  at  Nelson  Street,  Greenwidi. 
Orders  to  say  as  advertised  in  Pkactical  TxA£HBK. 

E.  T.  THEOBALD, 
hiaker  to  the  Canadian  Government,  Portland  Hoose, 
Greenwich  (opposite  station),  London,  S.E. 

f  SCHOLASTIC 

MUSICAL  INSTRUMENT  CO. 

(MTAMJBHM)  IWTI), 

Vo  rapplr  TMMhan,  Sthool  Board  KemlMn,  and  lohool 
■■■agm  with  AIIT  kind  ol  Knilaal  laatmiaant  from  AWT 
■■kir  athoosU*  Tnda  PilM  for  OmIi,  or  Iv  Kuv  QutalnunfaL 


■WahinBevhw!  pkotyartlaM  M  b*  S»  itaasl  sad  I  caa  w  ta  70a 

hsw  my  noch  m  an  plwed  iiiih  it,  ud  how  giwrT  1  ■■  obMfJ  to  r* 
tat  procuriDi  du  »  *w.^ii*nt  ui  uuCruiiHal  to  chiu.* — Hattiuw  AajmuL 

i*r  h.m!I. 

'Yob  an  at  Ubatrto  uik*  *sy  nw  «f  Bj  wMA  •odBwova  ojlalaa 
tluttba  piuw  li  ualkiii  both  far  tm  1>1  mbL  sad  Am  a  h  B  iwT  dww 
pUDo.'-K<r  T.  W.  Snabis.  H.A.,  H-MITM  Ttwbtn),   CiBm M 
ScJutlmr-- — 


w  onan  OBisemiT,  oaioHni  1 
lOHDoa;  Kw. 


31,  PATERNOSTER  ROW. 


LAURIE'S  SCHOOL  DEP6t. 

SCHOOL  DESKS,  SLATE  BOARDS,  EASELS,  MAPS, 
KINDERGARTEN  and  SCHOOL  STATIONERY. 

LAURIE'S    EDUCATIONAL   LISRARV,   tni    KENSINQTOH   SERIES 
OF  NEW  SCHOOL  BOOKS. 


1  PATERNOSTER  ROW,  LONDON,  E.Cj 
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Spencer's  Torklng  Series  of  Eierclses  In  irltbnietlc 

CoDUins  tbe  foUowing  13  pocketi : — 
I.  Simple  Rules  (+uid-}.  3.  Simple  Rules  (xind-t). 
3,  Compd.  Rules  (Money,  Exerciiei).  4.  Compd.  Rules 
(Moner,  Problenu).  5.  Compd,  Rules  (Whu.  uid  Meunres, 
Ex.).  6.  Compd.  Rules  (^^'hts.  and  Heasuies.Pr.).  7-  Bills. 
8.  Practice.  9.  Propoition.  ic.  Fractions.  11.  Decimals, 
iz.    Percentages. 

Thiabffui^tott  Cards  (3J  in.  by  2I),  lach  packet  egntaining 

54  Cards  aad  Shia  of  Am'j:trs,  U. 

13.  Government  QuestioDs. 

390  Quegtions  on  G3  Lugcr  Cordi,  compiled  from  Examina- 

tioni  for  Cerlilicates  and  Queen's  Scholaishipi.     Price  Ii.  4d. 

SolatioDS  to  these  190  Questions,  is. 

London  :  John  Marshall  &  Co.,  43,  Paternoster  Row. 
Post  &ee  at  pablithed  price,  or  the  •aihaU  lot  loi.,  from 

W.  SrsNCEH,  Walkergate  School,  Beverley- 


'TlieWestiniisterHiiok.' 

FOB  BCHOOU,  Etc 

All    Wronght-iioD,     UnlnTakaUe. 
Price  IS.  Ed.  per  dozeo. 


Odiet  pottenu  kept 
Illiutntiaai  ten 


Just  received  from  H.M.  Stationery  Office, 

PROPOSALS  FOR  REVISION  OF  CODE 

EXAMlNATIONr^SCHEDULES. 

Price  2d,  post  free. 

Tuchen  thould  uke  tim*  by  the  rorelocli,  and  prcptm  fbr  Ihc  inevitable, 
by  u^ing  OiMtRON'S  SELF-IN'TERfRETlNG  ARITHMETICS, 
which  an  tuiubJe  not  only  lot  Suiulaid  II.  of  the  preaeat,  but  •!»  of  the 

Irving  of  time,  ud  eublu  more  atlenlion  10  be  ^  10  ill  the  >ubjeci> 

^^TMcli*r  who  werlcs  hii  or  her  tcliMl  ilngls-hudAd  shon'.d  [ 
'  0/greal  utt. '        '  MvaluaiU' 

Bookli,  a.ondj.     Price  id  each.  | 

SpCCLDUtD  COpiu  ICOL  On  receipt  of  price  in  *>amp«  ; 


HAXiFPENlTT  TABI.E 
BOOK.  -New  Editum,  Re- 
vised and  Enlarged.  Price 
4s.  6d.  per|;iaH. 


In  dem;  4to.     Price  6d. 
•THE  WEBTHnrSTBB  ATLAS  of  HODKBH 

GEOGRAPHY.'     16  large-Mie  Maps,  fall  coloured. 
'Z1BB8ONS  IIT   EnaLISH  aBAMKAB    AND 

ANALYSIS  OF  SENTENCES.'    By  R.  Gmkkwood. 
Price  4d. 
(Specimens  of  dlher  of  above  sent  on  Tcceipt  of  pablitbcd  price 

in  stamps.) 
Complete  Catawgues  of  GencraJ  School  Stalionerj,  Desks, 
and  Fnmitnrc,  sent  on  application  to  Manaeer, 

Mr.  G.  N.  WILLOMATT. 

WESTMINSTEH     SCHOOL     BOOK      DEPOT, 

ISO  and  198;  EOBSBTBIWr  BOAD,  &W. 


JOHN    WALKER    AND    CO., 


Ladies'  College, 
QvBEH  Street,  Edinburgh, 

Octobtr  13/A,  iBSi, 
Jifcssrs.  John  Walker  &c  Co.,  London. 
Gentlemen,— 

1  have  tried  the  various  grades  of  your  'Anchor  Pens' 
from  the  samples  kindly  scut  me,  and  have  much  pleasure  in 
ecommending  them  lo  the  public.     They  suit  admirably  the 
•"'■*  ""'  ■—■■■—■' style  ofWTiling  now  happily  the  fashion  among 
■"■"■n  points,  I  am  sure,  irill  become  favourites 
■-  For  fnero 

Its  are  dec . «  „„ 

jAs.  WATSON. 


bold  and  in 


'MINERVA    SERIES' 

OF   FREEHAND   OXTTUMES- 
B  VE  nEXTAStV— 

White  Examples  on  BLwk  Ground  for  Slate  Pendl  Plactice. 
I  Packets  of  15  cards,  is.  each. 
PI  R8T  eRADE— 

Roman  and  Greek  Ornament,  JO  cards,  is. 
Egyptian  andltaban  Ornament,  so  card,  la. 
Arabian  and  Indian  Ornament,  10  cards,  rs. 
Famihar  Leaves,  10  cards,  is. 
Ancient  and  Modem  Vases,  x>  cards,  is. 
OulUnesof  Common  Objects,  so  cards,  11. 
Outhnes  of  Animals,  ao  cards,  is, 

First  Grade  Assorted  Packets,  Nob.  i  &  1,  each  50  ciidi, 
price,  IS.  6d. 
SBCOKO  CRADKi— 
Greek  Ornament,  9  cards,  is, 
Egyptian  Ornament,  9  cards,  is. 
Italian  Ornament,  9  cards,  la. 
Roman  Otnamenf,  9  cards,  is, 
Arabian  Ornament,  9  cards,  is. 
Indian  Ornament,  9  cards,  is. 
Familiar  Leaves,  9  cards.  Is, 
Ancient  and  Modem  Vases,  g  cards,  is. 
The  Human  Figura.  9  cards,  is. 

Block   Letters   and   Figures  in  Perspective  for  Uaaory 
Praclice,qcatds,  is. 
Second  Grade  Assorted  Packets,  Nos.  i  &  i,  each  14  eardi, 
price,  23. 6d. 
THIRD  ORAlti:- 

Packet  of  15  Special  Designs,  29. 6d. 
Well  deagned  and  well  printed,  all  of  them  bdDg  mj  snt- 
:fiing  diaHing.'— 7;i<  Sc&tbivtir- 


able  for  the  purpose  of  teachmg  diaHing.'- 


06,  Parringdon  Street,  London,  E.O. 
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Boob  suitable  for  ScIhm)!  Prizes  and 
Cbristmas  Presents. 


stories  of  the  City  of  London;    Retold  for 

Yoathfnl  Retders.  By  Mrs.  Nbwton  Crosland,  author 
of  'Memorable  Women/  etc  Crown  8to«  with  eight 
IhlKpage  lUnstrattona.    6i. 

Encounters  with  Wild  Beasts.     By  Parker 

GiLLMORB,  author  of  'The  Great  Thirst  Land/  etc. 
Crown  8yo,  with  ten  Illustrations,  7s.  6d. 

Whisperings  in  the  Wood :  Finland  Idylls  for 

Children.  From  the  Swedish  of  Zach  Topelius.  By 
Albxrt  Albbro,  author  of  'Fabled  Stories  from  the 
Zoo/  and  Editor  of  '  Chit-Chat  by  Puck/  *  Rose  Leaves,' 
and  '  Woodland  Notes.'    Crown  8yo,  Illustrated,  3s.  6d« 

Snowdrops :    Idylls   for   Childrea      From    the 

Swedish  of  Zach  Topelius.  By  Albbrt  Albbrg,  author 
of  '  Whisperings  in  the  Wood.'  Crown  8vo,  lUnstrmted, 
3«.  6d. 

LONDON : 

W.  H.  ALLEN  &  Oom  18t  Waterloo  Flaoe,  S.W. 


APPROVED    SCHOOL    ROOKS. 

BY  DR.  OORNWELL,  F.ItaS. 

A  RTTTnumtTTflH 
The  Science  of  Arithmetic.    A  Systematic  Coarse  of  Namerical 
Reasoning  and  Computations ;   with  very  nnmeroos  Exercises.      By 
Jambs  Cornwell,  Ph.D.,  and  T.  G.  Fitch,  M.A.    New  and  Improved 
Edition,  with  Additions.    4s.  6a. 

N<nv  Rtadv, 
KeytoSdenoeof  Arlthmetio.   lowing  the  Method  of  Solution 

Tor  every  Question.    4s.  6d. 
School  Arithmetic.    Z4th  Edition.    IS.  6d. 

Key  to  School  Arlthmetla   4s.  6d. 

Arithmetic  tot   Beginners;  combines  simplicity  and  ftihiess  in 
teaching  the  First  Four  Rules  and  Elementary  Fractions.  4th  Edition,  zs. 

OBOOBAPHIBS. 
A  School  OeOffraphy.    68th  Edition,  3a.  6d. ;  or,  with  30  Maps  on 
Steel,  5S.  6d. 

Geosrapny  for  Begimiers.   48th  Edition,  zs. ;  or,  with  48pp.  of 

Questions,  zs.  id. 

Qaestions  on  toe  Geography  for  Beginnens.   6d. 

POBTEY. 

Select  BngUah  Poetry  fo^  Schools  and  Families.  s6th  Edition.  4s.  6d. 
Poetry  for  Beginners.    A  Collection  of  Short  and  Easy  Poems  for 

Readmg  and  Recitation.    7th  Revised  Edition,    zs. 

MAPa 
A  School  Atlas ;  consisting  of  30  small  Maps,  in  which  is  found  every 

place  mentioned  in  the  Author's  '  School  Owgna^y*     as.  6d. ;   or  4s. 

coloured. 
lIa|>Book  for  Beginners ;  a  Companion  Atlas  to  the '  Geography  for 

Beginners,'  consistmg  of  twelve  pages  of  Maps  (above  seventylarge  and 

small),    zs.  6d. :  ss.  ZA.  coloureo. 
Book  of  Blank  Maps.  The  above  Maps  complete  fai  all  bat  the  names, 

to  be  filled  in  by  the  Learner,    xs. 
Book  of  Map  Prolectlons.    The  Unes  of  Latitude  and  Longitude 

only  to  the  above  Maps.    zs. 

OBAMMAB. 
Allen  and  Oomwell's  School  Qrammar.   sSthEditioo.   as  red 

leather ;  or  zs.  od.  cloth. 
Grammar  for  Beginners.    An  Introduction  to  Allen  and  Comwell's 
School  Grammar,    jand  Edition,    is.  cloth ;  9d.  sewed. 

SPELLING  AND  COMPOSITION. 
The  Young  Composer ;  or.  Progressive  Exercises  in  English  Com> 

position.    43nd  Edition,    zs.  6d. 
Key  to  Young  Composer,    zith  Edition.    3s. 
Spelling  for  Beglnnerck    A  Method  of  Teaching  Reading  and  Spel. 

ling  at  the  same  time.    3rd  Edition,    zs. 

Lcndm :  SIMPKIN^CO. ;  HAMILTON  &>  CO. ;  W.  KENT ^  CO, 
Edinbuirh:  OLIVER  A-  BOYD, 


Fcap.    8vo,    PRICE    2s.    6d.       A    TEXTBOOK    OF 

Practieal  Organic   Chemistry  for  Elementary  Students. 

Fellow  of  the  Institute  of  Chembtry  of  Great  Britain  and  Ireland ;  Fellow  of  the  Chemical  Societies  of  London  and  Berlin,  etc.i  etc. ;  Professor  of  Chemistry 

at  the  Birkbeck  Institution. 

*«*  ImaluaJbU  to  Candidatit  atUnding  tfu  EUmtntary  and  A  doanced  ExamittmtioHS  o/tht  ScUnet  tmd  A  ri  DtParimtnU 

THIS    IS   THB   ONLY   BOOK    PUBLISHED   ON   THE    SUBJECT. 

'  To  science  teadiers  and  candidates  preparing  for  the  Indian  Civil  Ser- 
vioe  this  book  will  be  found  extremely  usefuL^rAr  CiviiioM,  May  Z4th, 
i88z. 


*  A  thoroughly  useful  'little  book.    A  valuable  handbook  for  preparing  for 
txuoiiM^TU-^Educatiimal  NttuSt  May  7th,  z83z. 


London :  JOSEPH  HUGHES,  Pilgrim  Street,  Ludgate  Hill,  E.G. 


%•  SET  BY  THE  EDUCATION  DEPARTMENT, 

HUQHESB  PUPIL  TEACHERS'  QRADUATED  EXAMINATION  QUESTIONS. 

In  coDsequence  of  the  great  success  of  the  '  Handbook  of  Examination  Questions,'  and  in  response  to  numerous  lequests  for  a  similar  work  for  Pupil 
Teachers,  Mr.  Hughes  has  pleasure  in  announcing  the  following  Manuals,  each  of  which  consists  of  complete  sets  of  Pupil  Teachers'  Examination 
Questions  for  above  five  years.    The  Questions  are  classified  and  graduated  by  W.  J.  Dickinson. 

Male  Arithmetical  Questions,  with  Answers zs.  6d.       Mensuration,  with  Answers  os.  4d. 

TrJ^l^^:^^^'^^^:^''^'    v.        ::        ■^'ll^\  Atldns' Con.p1...  K.,.  wUh  rmi  working         «.  60. 

Wollman's  Complete  Key,  with  full  working 3s.  od.       Complete  Mathematical  Questions,  with  Answers       3s.  6d. 

Euclid,  with  all  Deductions,  arranged  according  to  the  Propositions 

(doth  edition,  ss.)        ■• os.  4d. 

Wollman's  Complete  Key,  with  full  working zs.  6d. 


G  rammar,  Analysis,  Parsing,  Paraphrasing,  Notes  of  Lessons,  and 

Composition        ..        • zs.  tA, 


Bowden's  Key  to  the  Paraphrasing,  Derivation,  Hbfory  of 

the  Language,  Parsing,  and  Anal>^is         ss.  6d. 


Algebra,  with  Answers        os.  4d. 

Atkins' Complete  Key,  with  full  working         ss.  6d.   1 

lar  This  Biaausl  contains  the  full  working  of  the  finest  collection  of  Examination  Questions  in  Parsing  and  Anal>'sis  in  the  English  tAnguage. 

Hughes'  Pupil  Teachers'  Handy  Mathematical  and  Grammatical                 I       Complete  Key  to  Pupil  Teachers'  Question  Book  (over  900 
QuestionBookfContainiagthe  whole  of  the  above  (except  Keys)    5s.  od.    |  pages)       

HUGHES'S  PUPIL  TEACHESS'  COMPLETE  QUESTION  BOOK  AND  KEY. 


7s.  6d 


Bound  together  in  extza  cloth,  price  zos. 

*«*'  This  Manual  contains  nearly  z,3oo  pages,  and  for  facilitating  the  labour  of  Head  Teachers  in  preparing  and  examining  their  pupil  teachers'  work 
or  for  affording  help  to  private  students,  u  vuuri vailed.    No  book  hitherto  published  can  vie  with  it  either  in  regard  to 

ARRANGEMENT,  AMOUNT  OF  MATTER,  OR  CHEAPNESS. 

A  specimen  copy  of  the  Question  Book  and  Key  bound  together  will  be  sent  post  free  on  receipt  of  P.0.0.  for  75.  6d. 


London  :  Joseph  Hughes,  Pjlgrim  Street,  Ludgate  Hill,  E.C. 
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Now  JUady.    Crown  8vtf.    Pria  is.  

HISTORY    OE"    OBIfcMANXi 


POLITICAL,     8O0IAL,     AND     LITERARY,     BROUGHT     DOWN     TO    THE     PRESENT 

By    the    Rev.    Dr.    B.    COBHAM    BREWER, 

TRINITY  HALL,  CAMBRIDGE, 


DAY. 


Amtk9r  ^  ^  HitUry  cf  Frtmet^ 

1  a  batch  of  educational  wotks  that  have  just  made  their  appear- 
ance is a^*  History  of  Germany,"  by  Dr.  Brewer,  the  author  of  the  well- 
known  "Guide  to  Sdence,"  and  other  hooks  which  have  achieved  a  wide 


popularity.  It  u  really  an  excellent  manual— embodying  the  resulu  of 
great  Ubour  and  wide  reading,  and  exhibitinc  that  skill  m  the  methodisatioo 
of  materials  which  b  one  of  the  writer's  distmguuhing  traits.  It  is  no  dry, 
commonplace  record  of  facts,  but  it  presents  a  spirited  sketdi  of  the  cha- 
racter and  achievements  of  each  prominent  German  ruler  from  the  time  of 
Henaann  to  the  Franoo-German  War,  with  discriminating  notices  of  the 
social,  political,  and  religious  condition  of  the  people  at  each  successive 
epoch,  and  of  the  chief  figures  in  ait  and  literature.'— ^r^/MVoji. 

'  The  veteran  Dr.  Brewer  has  proved  himself  as  good  a  school-historian  as 
he  is  a  scholars'  "  guide  to  science."  His  "  Historv  of  Germany  "  is  just  the 
book  to  interest  young  people,  and  contains  withal  a  vast  amount  of  well- 

liONDON:   TH06.   DB   LA   BUB 


'  *Guidt  U  Stimett  etc.,  fie. 

selected  failbinatioa  far  older  leaders.    .    .    .    The  fitcfBtoe  of 
oentofT  is  fully  and  ceiefblly  dealt  with,  and  there  are  nunerM 
and  other  tabfci.'    GraMIc, 

*  This  little  volume  ts  a  marvel  of  oondenaitioB.    The  amoont  of 

ledge  it  contains  is  really  wondevliiL  .  .  i  Tbenotaoesof  Kari  tfaeGicax, 
Luther,  and  Spinoaia  are  extremely  well  done.  .  .  .  The  book  has  a 
very  good  index,  as  we  know  by  testng  it  sooMwfaat  severely.  It  Is,  indeed. 
an  unportant  feature  b  a  book  orerilowiB^  with  fikcts.  We  can  safUy  aJEnn 
that  there  is  hardly  a  subjea  connected  with  Germany  whkh  doca  out  find 
some  notice  therein.  ...  We  quite  agree  with  Dr.  Brewer  wfaeo  he  says 
that  no  other  history  "  can  be  cooumred  in  interest  to  that  of  GenaanT,"  and 
are  thankful  to  him  for  this  uaefUl  handbook,  whidi  will  be  a  great  ndp  lo 
students  now,  and  may,  we  hope,  form  an  outline  for  an  extruded  hisuisy,  a 
work  which  is  still  wanting  in  our  liteiature.'— JV^ilrf  mudQuerin. 

A   CO.,   BUMHILL   BOW,   B.O. 


Tint  Published,  fcap.  8?o,  as.  6d.  doth  (postsge  jd.). 
'PHE  CIVIL  SERVICE  COACH  :  a  Practical  Expo- 

^  sition  of  the  Ciyil  Service  Cnmculnm,  and  Guide  to 
the  Lower  Division  of  the  Service  and  its  Competitive  Examina- 
tions.   By  STANLEY  SAVXLLE,  of  H.M.  Civil  Service. 

'  Gives  many  valuable  hints  and  much  vmA  advice.'— i4/A«iMrvM. 

'Will  really  be  of  great  service  to  candidates  before  they  go  op  fbr 
examination.'— CRrx75Vrp&^r  GasetU. 

'  The  advice  given  is  valuable.'— CivZ/MiiK. 

CROSBY  LOCKWOOD  &  CO., 
7,    STATIONERS'   HALL  COURT,   LONDON,   ^. 

IMPORTANT  TO  SCHOOL  BOARDS. 

'  The  Duptls  who  learn  to  write  by  the  Waverley  Copy  Books  acquire  the 
caligrapny  necessary  for  Civil  Service  qualifications.'— £«Mr«iihMia/  Ngws. 

Just  Out,  the  IMPROVED  WAVERLEY  COPY  BOOKS, 
Nos.  I  to  n,  2d.  each,  at  all  BookseUers*. 

Are  usea  in  the  first  educational  establishments  in  the 
kingdom.      

Ixmdon  Agents:  Mahlborouoh,  Gould  &  Co.,  52,  Old 
Bailey ;  and  C.  Millington  &  Sons,  32,  Budge  Row. 

Specimens  forwarded  free  to  all  Booksellers. 


I 


rHE    EYE. 


It  can  look,  and  laugh,  and  dance,  and  love,  and  hate, 
and  sneer.  It  can  woo  or  wound,  succumb  or  subjugate, 
retreat  or  triumph.  This  speaking,  intelligent  oigan  can 
be  abused  and  ruined.  Dr.  Cnchett,  the  celebrated 
cphthalmist,  said  at  the  Wellington  College,  Manchester, 
the  other  day,  "that  we  were  fa»t  Lcccmiog  a  race  of 
thort'Stghtcd  people ;  children  are  now  compelled  to  wear 
Fpectadcs.  i»nile  their  giandfathcn  enjoy  perfect  sight." 
And  yet  all  this  mischief  can  be  prevented  by  wearine  the 
IMPROVED  AMERICAN  EYE  PROTECTOR. 
Cheap,  and  the  weight  of  a  shilling  coin  only.  Black  * 
green,  or  flesh  colour.  A  perfect  shield,  and  small  enough,  when  closed  to 
carry  in  the  vest  pocket.  ' 

To  be  had  of  all  Chemists,  Opticians,  Booksellers,  Ac,  and  sent  post-free 

Light  Rubber,  with  ehistic  fitting xs.  6d. 

i>  ■•     with  fine  steel  mountings as.  6d. 

Green  and  Flesh-coloured  Ceraline 3s.  od. 

ft                 M            with  fine  steel  bows....    4s.  od. 
To  T.  H.  HAKitisoN,  Optician  and  Eye  Shade  Manu&ctnrer,  40.  Hatton 
Garden,  London,  E.C. f^««»«w 

,^  ESTABLISHED   1851. 

gIRKBECK  BANK.-Southampton  Buildings,  Chan- 

Current  Accounts  ooened  according  to  the  nsual  piactioe  of  other 
Rsnken,  and  Interest ailowed on  the  n&imum monthly  iSSnoS  SwnS 
dniwn  below  ;f  95.    No  commission  charged  for  keeping  AccounS 

™bte°onteT^  """•^  "^  """^  ""^^  ^  ^^  '«*««. 
^rte  Bank  undertakes  for  its  Ciistomers.  free  of  charge,  the  custody  of 
Deeds.  Wntmg^  and  other  S^^uriticsand  Valuables ;  the  ciUectiS^ifi 
onJcfc  «••  ^"^^P^  and  Coupcm;  and  the  puttie idSJrf  StocS 
and  gares.  Letteis  of  Credit  and  CirculiJr  Notes  issued 


i  particulars,  on  appl 


HOW  TO  PURCHASE  A   HOUSE  FOR  TWO 
GUINEAS  PER  MONTH,  with  anmdku,  PoL^  t^^ 


JposiessK 
if  the  Bia 


A  Pamphlet,  with  foil  particulars,  on  application. 

,  Q>Mi^,Jl£Sr^  RAVENSCROFT,  Mm^.   \ 


DR.  HOPKINS'S  EDUCATIONAL  WORKS. 

HOPKINS'S  EXERCISES  IN  ORTHOGRA- 
PHY,  on  an  tmproved  plan,  and  rontaining  much 
valuable  inlbrmatioa  on  various  subjects.    New  Editioo.  ss.  6d. 

HOPKINS'S  EXERCISES  IN  COMPOSITION.  New 
Edition,  xs.  6d.    A  KEY  TO  THE  ABOYE.  is.  6d. 

HOPKINS'S  PUPIL'S  BfANUAL  OF  EXERaSES  IN 
MENTAL  ARITHMETIC,  containing  25,000  Questions,  with 
the  Rules  for  their  Calculation,  ss. 

HOPKINS'S  TEACHERS'  MANUAL  OF  EXERaSES 
IN  MENTAL  ARITHMETIC,  fonning  a  Key  to  the  above 
;s.6d. 

impkin,  Marshall  ft  Co.,  London;  E.COsborae  Btnainghain. 


§' 


MATRICULATION  CORRESPONDENCE  CLASS. 

*  Method  is  thi  Stent  of  Sueciss.* 

THERE  is  a  large  class  of  persons  who.  irfiilst  IbDow- 
ing  their  profession  duriiy  the  oay,  are  still  desirons  of  f^ymmnmg 
their  studies  in  leisure  hours^  with  a  view  either  to  Trlf  imieiiMimm  otdt 
graduation  at  London  Univemty. 

There  are  many  evening  dasses  open  b  lane  towns,  but  gSthfr  fioa  the 
student's  official  position,  age,  or,  it  may  be,  a  feeling  that  sodi  '-'••tr  wiU 
not  meet  their  ipedal  requirements,  many  do  not  take  advantage  of  the 
help  offered. 

The  fees  of  a  higfa'dass  private  tutor  are  generally  high,  whilst  talon  of 
inferior  attainments  are  not  satisfiictory,  so  that  this  plan,  *>*t*f'Htf  as  it  is 
with  a  good  tutor,  is  not  used  to  any  grot  extent. 

The  objections  to  both  these  plans  to  penoos  living  in  the  oomUT  an 
almost  insuperable. 

It  was  to  meet  this  want  that  the  MmirkuUUiom  Cmrtiforndtmet  Clmst  was 
established  on  sound  principles  in  z8^s.  Its  saocess  was  nrnw^mAim^  ^^ 
from  that  time  to  the  present  each  session  has  seen  a  subetantml  inoease  in 
the  number  of  members. 

The  advantagea  offered  may  be  summarised  as  follows :— <«)  Modenle  fee, 
payable  quarterly,  or  on  passing  the  Eamminatioo.  ii)  No  tnvdUiDc 
expenses,  (c)  No  loss  of  time.  (4)  Competent  "*«»*TTrtiCTL  M  WeeUy 
syliabttt  of  work,  (f)  Exercises  on  weekly  syDabns.  (^)  Full  rM^nttum 
of  exercises.     (4)  Full  solution  of  difficulties.     (0  Notes  and  Kt'**^  ga 


various  subjects,    ifl  Perfect  privacy. 


matics }  Optics ;  Heat  and  Chemistry  (Non-Metallic  Elements^ 
.  German  and  Heibrew  are  only  tau^t  on  qwdal  tenns. 

Candidates  iriio  do  not  intend  to  natricuUtte  may  omit  any  of  the  saljects 
they  do  not  require, 

A  Pkmphlet,  cont^iningfuU  particnlafa,  will  be  forwavded  giatis  end  post 
free  on  application  to  the  iMnapal, 

TUDOB  BOOBRSk  F.&aii.,  dKx, 

HUXLEY,  NEAR  CHESTER. 


Sgothiunptoa  Buildiags,  Chancery  Lane. 
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Wesleye  Methodist  Snnday-ScM  Union, 

2,  LUDGATE  CIRCUS  BUILDINGS,  LONDON,  E.O. 

Depdt  Business  Hours— 9  a.m.  to  j  p.m.;  Saturdays,  2  pM.  Reading  Room  and  Reference  Library 

open  from  10  om.  to  10  p.m. 


TKB  KBTHOBIST  linrDAT-SOHOOXi  HYMV 

BOOK— 5to  Hymns.    Five  Indexes.    Desk.  Sckolan',  and  Combined 
Kditions.    Twenty-seven  Bindings.    From  4a.  to  xjs. 

"WaSLBYAV  MSTHODIST   BUVDAY- 

SCHOOL  MAGAZINE,  48  pp.    Monthly,  sd. 

OUB  BOT8  AHD  GIBL8,  Monthly,  ^.    Scholaks' 

Tablbts,  lor  every  Sunday.    List  or  Lsssons,  Aiumal ;  S.S.  Rbgis- 
Txas  AND  RacoEDS,  a  complete  Set,  and  all  other  S.S.  Rbquisitbs. 

SOBIFTUBB   BBADINa     BOOKS    ABB 

SHEETS.— life  of  Jesus,  sd.  to  zos. ;  Words  of  Jesos,  sd. ;  Bible  Nar- 
latives,  sd. 


ILLUSTBATBD      BBADINQa  -  LITB      OF 

JESUS.— ss.,  and  as.  8d.  each.    Sets,  ;^a,  ^%  si.,  and ;(s  19^  4d. 


BIBLB     CABTOONS.-LIFB     OF     JBSUS-- 

Large  Sise,  xs.  to  xos.  each ;  Complete  Sets,  sis.  ao/8  8s. :  MiaiatorM, 
Id.  to  6d.  each:  Sets,  is.  4d.  to  ics.  Ditto,  ACTS  OF  THE 
6?Q^t^ir^-  *nd  y.  4d.  each;  Sets,  3s.  6d.  and  xBs.    Ditto, 


BOOK  OF  DANIEL, 


1  as.  4< 
,  No.  z. 


.  6d.  to  Its.  6d. 


WALL  TBXTS  (LESSON  TEXTS),  In  Colours.— On 

Cloth,  Banners,  Ribbons,  Shields,  and  Scrolls,  xs.  6d.  to  ais.  wciu 
Om  Papbs,  ad.  each ;  any  i3»  «• ;  Set  of  53,  7s.  6d.  and  16s.,  etc 

Fan  Lists  and  Caulognes,  including  the  PaUicatioDS  of  the  Coaferaooe  Office,  may  be  had  on  application  to  Mr.  William  Binns,  AuisUmi  Sgentmfy, 


The    Methodist    Sunday-School    Tune-Book, 

A  Collection  of  Tunes  for  the  Hymns  and  Spiritmd  Songs  contained  in 

'THE  METHODIST  SUNDAY-SCHOOL  HYMN-BOOK.' 


Noutlon^- 

331. — Limp  doth,  red  edges  ••        •»        •• 
33&—Clotii  boards       1,        ..        •• 
333.— Cloth,  bevelled  boards,  red  edges,  gilt 
334. — ^Limp  roan 
33S.— Persian  (^f 

337*''  Morocco  f  | 

338.— Calf,  soft  CQshloo 
33^— Morocco  antiqoe 


II 


II 
It 
II 
11 
•I 
i> 


n 
•» 
II 
II 
II 
11 


EDITIONS  AND   PRICES. 

304  pp.  large  crown  8vo. 

ZZ.— Tonic  8ol-ftt  :^ 

341. — Limp  cloth,  red  e4ges • 

34a.— Cloth  boards        „        

343.— Cloth,  bevelled  boards,  red  edges,  git 

344.-«Iimp  roan 

345.— Persian  calf 

340. — Limp  morocoo 

347.— Morocco  „ 

348.— Calf,  soft  cushion 

349.>-Moroooo  antique 


•• 


n 


It 
It 
II 
II 
II 
It 


tt 
It 
It 
It 
ti 


f. 


?8 

1/- 

No 
the 


I1 

1| 

••       ••       •■   jl 

The  general  style  and  diaracter  of  this  work  may  be  gathered  from  the  foUowing  Names  of  Composers,  and  Samaary  and  Analysis  of  Contents, 
or  expense  has  been  spared  in  order  to  produce  a  companion  Tune-Book  worthy  cv  the  Hynm-Book,  which  has  been  received  with  so  much  fiivoitr. 
Special  skilled  attention  has  been  given  to  the  anansements  and  harmonies  of  the  numerous  popular  melodies  and  new  composiiiona  included  ki 
»,  and  to  the  editing  and  printing  of  both  the  Staff  Notation  and  Tonic  Sol-fa  Editfons. 
Wherever  practicable  the  Composers  have  eaunbed  and  passed  the  proofii  of  their  own  tunes. 

NAMES  OF  COMPOSERS. 

The  best-known  Copyright  Tunes  to  the  several  Hymns  have  been  secured,  induding  those  of  H.R.H.  the  late  Prince  Consort.  Mr.  Joseph  Bamby. 
Mr.  T.  B.  Calkin,  Rev.  Dr./.  &  Dykes,  Sir  G.  J.  Elvey,  Dr.  Gauntlett,  Rev.  W.  H.  and  Miss  F.  R.  Haveigal,  Mr.  E.  J.  Hopkins,  Dr.  A:  H/Mann.  Dr 
W.  H.  Monk,  Rev.  T.  R.  Matthews,  Sir  Herbert  Oakeley,  Rev.  Sir  F.  A.  G.  Ouseley,  Mr.  Henry  Smart,  Dr.  Stainer,  Dr.  C.  Steg^Ul,  Dr.  Arthur  Sullivan, 

and  more  than  sixty  others.  __ 

sventy-diree  in  number   are  by  die  following  Compoaen :— > 


Austin,  T.  (Two) 
Barker,  J. 

Booth,  W. 
Brown,  A.  H.  (Two) 
Buxtcm,  E.  J. 
Calkin,  J.  R 

d3?£  J. 


"f 


The  New  Tun 

Dmunaa,  Rev.  S.  J.  P.  (Two) 
Dunstax!.  R. 
Elliott,  J.  W.  (Two) 
Farmer,  John  tlwo) 
Foster.  Rev.  H.  J. 
Gauntlett,  Dr.  H.  J. 
Guest,  Joim 
Heins.  N. 
Hopkins,  £.  J.  (Two) 


Jefferson,  R.  P* 
Lee,  Wm.  W. 
Mann,  Dr.  A.  H.  (Four) 
Matthews,  J. 
McCullagh.  Rev.  H.  H. 
Mills,  R.  Heath  (Three) 
Mitchell,  W.,  F.CO. 
Nattrass,  Rev.  J.  C.  (Three) 
Newman,  R.  S.  (Thiee) 


Passmore,  J« 

Probst,  B. 

Rhodes,  A.,  R.A.M.  (Five) 

Rhodes,  Jane 

Richards.  P.  R. 

Smith,  H.  A.,  M.A. 

Squibb,  J. 

Swift.  J.  Fred.  (Three) 

Turpm,  E.  H. 


Vanner,  W. 
Walford,  R.J. 
Walker,  E. 
Wallhead,  T.  (Two) 
Wild,  T. 
Wilkinson,  S.  W. 
Wiseman,  Rev.  F.  L.,  B.A. 
Woodward,  W.  Seb. 
Unknown  (One) 


MBTRBS. 


SUMMARY  AND  ANALYSIS   OF   CONTENTS. 


NO.  OF  TUNES. 


8HOBT  MBTRBS (s.ii.|TL;  s.m.,  with  Refrain,  1  ;  d.s.m.,  5)- . -^ « 

OOAOfON  BiBTBBB (cm.,  82  ;  c.m.,  with  Refrain,  8 ;  d.cm.,  8 ;  xxcu.,  with  Refrain,  2)  • . . . 

XiONQ  BCBTBBS i.....      (i-m.,26;  ixum.,  6) 


FOURS 
FXVB8 


(.4.4.4*4«4.4.i  1  ;  4.4-6'D-i  4)    . 
[5.5.5.IZ.,  4  l  5.5.5.ix-i>M^^d  SIX  others,  /) 


6.5.6.5.,  1  Ctl  6.5.6.5.D.,  1 4  ;  6.6.6.6.8.8.,  and  twenty-six  others,  63) 8i 

S5XSHP • (7.6.?.6.D^  80 ;  7.7-7-7-,2JI  ;  7.7.7.-7.7..  19;  ihjrty-five  otheis,  78) ....  141 

BSIGHTS  (B.7>6-7.t  to  ;  87.8.7.D.,  15;  forty-four  others,  84) 11 

NIMBS « (9.9.9.9.,  3;  four  others,  4)   


TBNS 

BIjBVBNS.... 

IBBBOULAR 


',  4;  xaiazi.zz.,  8j  thirteen  others,  18) 
..  0;     ■ 


[io.taiaio ,      . 

[11.10.XX.10.I  5  ;  fifteen  othen,  20)< 

[14.13.1a.1s.x4.x3.,  and  seven  others) .• 1' 

Msnas.— On«  Hundred  and  Seventy-six.  |  Tunbs.— Five  Hundred  and  Thirty^three.* 

INDEXES. 
Alphabetical  Index  of  Tunes,  t     I     Metrical  Index  of  Tunes.      |      First  Lines  of  Hymns  and  Tune-Numbess.      |      Numbess  of  Hymns  and  Tunes. 

*  TAe  Com^siihm  ^mbwi  Thru  Hundrtd  dtftrtni  Authars^  and  including  ikt/oilmmng  C^Ayr^ttl'^ 

TUNES.  ABHANCSMBNTS.  TOTALS. 

OftheW.  M.S.  S.  Union  57       87       94 


OfEigihty  other  Proprietors   2 


Totals 305       49       .. 
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BY  ALFRED  CARPENTER,  M.D.  (lOND.),  CS.S.  (CAMB.), 
Vtci'IVisideni  of  ike  Briiish  Medical  Association. 

X.— PHYSICAL   EXERCISE. 

THE  narrow  view  of  the  function  of  the  school- 
master is  well  exemplified  in  some  schools  by 
the  entire  banishment  of  physical  exercise  from  the 
rota  of  school  work.  We  send  our  children  to  school 
for  the  purpose  of  training  them  for  the  battle  of  life, 
which  they  will  have  to  encounter  when  they  reach  to 
man's  estate.  It  is  by  the  equal  and  continuous 
development  of  each  and  every  part  of  the  body  that 
this  battle  will  be  fought  with  success,  and  if  one  part 
developes  at  the  expense  of  another,  or  by  its  more 
rapid  development  puts  a  bar  to  the  progress  of  the 
otters,  the  subject  of  it  is  at  disadvantage  in  his  future 
struggles.  Many  a  Cambridge  wrangler  and  Oxford 
first-class  man  has  found  this  out  in  after  life.  He  is 
able  to  solve  a  problem  in  differential  calculus,  to 
make  Latin  verses,  or  to  read  a  passage  in  any  of  the 
dead  languages  at  sight,  but  he  has  not  cultivated  the 
talent  of  common  sense,  or  educated  his  muscles  so 
that  they  can  enable  him  to  leap  over  some  slight 
impediment  in  his  path.  He  finds  himself  outstripped 
in  the  daily  race  by  men  whom  he  has  been  taught  to 
despise,  and  who,  in  return,  have  a  very  small  opinion 
of  him  and  his  mental  power.  The  nerve  force  of 
thought  in  his  brain  has  been  developed  at  the  expense 
of  his  motor  power,  and  as  the  room  for  growth  is 
limited,  the  latter  is  dwarfed  and  imperfect  Life  is 
*  organization  in  action,'  and  the  various  functional 
activities  of  the  body  must  be  carried  out  with  normal 
energy  and  in  a  harmonious  manner,  if  they  are  to  be 
correct  in  their  responses  to  any  and  every  call  that 
may  be  made  upon  them.  Physical  exercise  is  indis- 
pensable, and  it  is  quite  impossible  for  the  functions 
of  respiration  and  circulation  to  be  carried  on  in  a 
proper  manner  if  the  muscular  system  is  not  developed, 
and  if  the  material  which  is  necessary  for  the  formation 
of  the  muscle  is  not  used  up  in  its  proper  order.  If 
the  muscles  are  not  used  equally  with  the  brain  tissue, 
some  used  up  matter  is  kept  back,  and  will  sooner  or 
later  act  as  an  impediment  to  proper  brain  work,  by 
getting  in  the  way  of  the  latter  when  it  requires  all  the 
room  which  ought  to  be  at  its  command.  The  assimi- 
vou  I. 


lative  and  disarranging  processes  of  the  body  are  greatly 
influenced  by  the  activity  or  inactivity  of  the  muscular 
system.  Hence  it  follows  that  no  school  is  properly 
constituted  which  does  not  provide  an  exercise  ground 
for  its  pupils,  and  make  the  cultivation  of  muscular 
force  a  part  of  its  daily  routine.  This  is  not  the  place 
to  deal  with  the  general  effects  of  exercise,  but  it  will 
not  be  out  of  order  to  call  to  mind  the  fact  that,  the 
natural  heat  of  the  body  being  98*4,  it  follows  that 
something  must  be  produced  in  the  blood,  which  isth^ 
debris  of  the  continuous  fire  that  is  always  buminfr, 
and  by  means  of  which  the  natural  heat  of  the  body  is 
kept  up  to  its  proper  standard  The  principal  product 
in  this  manufacture  is  carbonic  acid  (Co,).  The  daily 
amount  expired,  as  I  have  already  shown,  is  very  con* 
siderable ;  it  is  produced,  in  a  great  measure,  in  situ 
and  must  be  removed  from  the  body.  The  larger  the 
quantity  remaining  in  the  tissues  of  the  body,  the  more 
impure  is  the  blood;  and  the  smaller  the  quantity 
remaining  behind,  the  nearer  the  blood  is  kept  to  its 
normal  standard  Now  it  has  been  proved  that  taking 
the  quantity  expired  during  rest  in  the  recumbent 
position  as  I,  or  unity,  there  has  been  expired  when  a 
person  is  sitting,  i'i8;  standing,  1*33;  walking  one 
mile  an  hour,  1*9;  walking  two  miles  per  hour,  276; 
walking  three  miles  an  hour,  3*2 ;  riding  on  horse- 
back, 4' ;  walking  at  four  miles  per  hour,  4' ;  running 
at  six  miles  per  hour,  7'.  Thus  it  is  seen  that  the 
quandty  excreted  is  increased  seven  times  whilst 
running  quickly,  as  compared  with  rest  in  the  recum- 
bent position.  In  connection  with  this  eliminadon  of 
C02,  there  must  be  a  corresponding  increase  in  the 
absorption  of  oxygen,  and  greater  ability  to  maintain 
the  animal  heat  at  its  normal  standard,  without  re- 
quiring a  warmer  atmospheric  air  to  live  ia  It  will  be 
easily  understood  by  this  one  illustration  how  it  is 
that  exercise  in  the  coldest  air  is  accompanied  by  in- 
creased warmth.  The  union  of  the  oxygen  with  the 
carbon,  which  is  set  free  by  the  process  of  assimila- 
tion constantly  going  on  in  the  body,  and  which  union 
takes  place  in  the  muscular  system  more  acutely 
than  in  any  other  part  of  the  body,  produces  a  warmth 
of  a  most  decided  character,  and  which  production  does 
not  cease  with  the  cessation  of  the  exercbe.  The 
manufacture  of  warmth  in  this  manner  is  very  advan- 
tageous to  children,  and  any  complaining  of  cold 
should  be  persuaded  to  warm  themselves  by  the  com- 
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bustion  of  carbon  in  their  own  frames,  rather  than  be 
encouraged  to  obtain  it  by  warm  rooms  and  hot 
bottles  to  the  feet,  blazing  fires,  or  any  Dther  means 
than  by  producing  warmth  within  themselves 

There  is  also  another  aspect  of  the  case ;  muscular 
tissue  wastes  during  long-continued  rest  Any  person 
may  find  this  out  for  himself  if  he  notes  his  muscular 
power  before  and  after  a  few  days  of  enforced  confine- 
ment in  bed;  and  there  is  no  doubt  also  of  the  growth 
and  increased  strength  of  muscle  by  exercise.  If  any 
man  changes  his  occupation,  say  from  a  clerk  to  a 
blacksmith,  the  comparison  of  power  in  the  muscles  of 
his  arm  at  the  end  of  a  year  will  be  found  to  prove 
this  statement  most  efficiently ;  but  if  the  blacksmith 
gives  up  his  anvil  and  takes  to  the  pen,  within  a  year 
the  powerful  deltoid  muscles  which  he  formerly 
possessed  will  be  dwarfed  and  comparatively  impotent 
for  power.  Let  a  man  or  a  boy  have  sufficient  inter- 
vals of  rest  between  his  times  of  labour,  and  whether 
that  labour  is  brain  work  or  muscle  work,  it 
will  tend  to  increase  the  power  of  the  organ 
exercised,  and  the  action  of  the  one  will  by  its 
own  work  clear  the  blood  from  the  debris  which 
has  been  produced  by  the  work  of  the  other.  The 
more  powerful  minds  will  therefore  be  found  among 
those  men  who  do  not  neglect  their  muscular  develop- 
ment ;  whilst  the  total  neglect  to  mental  work,  which 
bodily  labour  sometimes  compels  the  sons  of  toil  to 
submit  to,  keeps  them  at  a  lower  level  in  the  scale  of 
humanity  than  will  be  the  case  when  both  organs  are 
allowed  a  chance  by  being  worked  alternately,  as  they 
ought  to  be  in  every  well-ordained  school.  We  must 
bear  in  mind  that  by  exercise  the  individual  fibres  of  a 
muscle  increase  in  size,  new  molecules  are  developed 
from  what  are  called  the  connective  tissue  corpuscules, 
which  lie  in  the  interstices  between  the  fibres  of  the 
muscle.  The  contraction  of  the  muscle  is  one  of  the 
means  by  which  an  ample  supply  of  blood  is  brought 
for  the  nourishment  of  the  new  tissue.  If  this  exer- 
cise is  not  forthcoming,  the  tissue  dwindles  and 
becomes  fatty  in  its  character,  loses  its  proper  elas- 
ticity, and  does  not  leave  room  for  new  cells  to  take 
its  place,  for  it  is  not  removed  in  the  way  that  a  regu- 
larly-exercised muscle  is.  The  elaboration  of  new 
muscle  is  the  immediate  effect  of  the  activity  of  the 
old,  and  if  the  old  is  not  used,  it  fails  when  a  sudden 
call  is  made  upon  it 

It  is  however  possible  to  carry  on  exercise  to  too  great 
an  extent,  and  whilst  some  schools  ignore  the  necessity, 
others  go  on  the  wrong  principle  and  carry  it  on  to 
excess.  So  long  as  muscle  conforms  to  what  is  called 
the  principle  of  rythmic  nutrition,  its  bulk  and  effec- 
tive power  increases ;  but  long-continued  over  exertion 
tends  to  induce  a  condition  of  chronic  exhaustion, 
ending  in  wasting  and  decay.  There  must  be  time 
between  the  movements  for  the  removal  of  dkbris  and 
for  the  recharging  of  the  battery  of  nerve  power  which 
directs  the  movements ;  otherwise  the  S)rmptoms 
which  indicate  muscular  exhaustion  come  oa  These 
are  sometimes  very  marked  when  exertion  is  confined 
to  a  very  small  class  of  muscles.  It  is  sometimes  so 
marked  as  to  constitute  a  distinct  disease,  and  is  called 
by  various  names,  as  scrivener  palsy,  type  setters', 
violinists',  tailors',  or  milkers'  cramp.  Various  trades 
in  which  only  one  set  of  muscles  is  used,  and  used  con- 
tinuously for  many  hours  together,  are  subject  to  these 
conditions.  The  causes  which  produce  such  states  give 
us  insights  into  the  conditions  which  are  to  be  avoided 


in  the  playground.  *  Professional  muscular  atrophy' 
is  the  result  of  a  condition  which  is  the  opposite  to 
nonuse. 

Besides  the  muscles  which  may  suffer  from  over- 
exertion, the  blood  vessels  are  liable  to  injury.  Founda- 
tions are  laid  for  mischiefs  later  on  in  life,  and  dilatation 
of  the  cavities  of  the  heart,  or  of  the  large  blood-vessels 
allow  of  aneurism  being  set  up,  or  the  smaller  arteries 
and  veins  give  rise  to  a  state  corresponding  to  varicose 
veins  in  the  leg,  which  are  the  result  of  too  long- 
continued  muscular  exertion.  Athletic  exercises, 
therefore,  may  be  in  themselves  sources  of  danger,  and 
violent  and  long-continued  work,  either  at  cricket,  or 
boating,  or  at  football,  or  in  the  racket-court,  must  not 
be  allowed  at  all  to  those  who  are  not  trained  to  it, 
and  who  have  not  gradually  brought  their  powers 
into  accord  with  the  work  they  are  called  upon  to 
perform. 

There  is  an  outcry  at  times  against  the  continuance 
of  violent  athletic  sports.  It  seems  to  me  highly 
undesirable  that  they  should  be  abolished ;  they  ought, 
however,  to  be  carried  on  under  regulations  which  the 
monitors  and  masters  in  the  school  should  enforce, 
These  pastimes,  when  carried  on  in  large  assemblages 
of  young  men,  should  be  under  regulations  supenrised 
by  a  responsible  officer ;  and  racing  crews,  football 
teams,  and  cricket  elevens,  intending  to  enter  into  con- 
test with  other  similar  parties,  should  be  picked  out 
from  men  who  have  been  gradually  inured  to  the  work, 
and  who  have  not  been  absent  from  proper  drill  for 
any  length  of  time  together.  A  boy  has,  perhaps, 
been  away  from  school  on  account  of  illness  or  for 
some  temporary  cause ;  and  after  an  absence  of  two  or 
three  months,  on  his  return  takes  his  place  at  the  head 
of  his  team,  he  enters  at  once  into  some  contest  in 
which  there  is  a  call  for  sudden  and  long  continued 
exertion ;  the  result  is  the  foundation  for  a  disease  of 
the  heart,  or  dilatation  of  some  artery,  which  produces 
aneurism  at  some  later  stage  of  his  life,  or  some  other 
strain  arises,  the  effects  of  which  are  pennanent 
Extreme  exertion  embarrasses  the  heart ;  the  flow  of 
blood  is  impeded  from  the  right  side  of  it,  for  the 
increased  pressure  of  air  upon  the  inner  surface  of  the 
air-cells  impedes  the  fiow  of  blood  through  the  lungs 
These  air-cells  are  sometimes  ruptured,  and  that  hap- 
pens in  the  boy  which  is  recognised  in  the  horse  when  a 
state  of  things  arises  which  leads  to  the  condition  called 
'roaring.'  If  there  has  been  a  proper  training, this 
does  not  arise.  The  individual  is  said  to  have  gained 
his  '  second  wind ; '  he  breathes  regularly,  and,  under 
heavy  and  long-continued  exertion,  goes  on  pro- 
perly, and  he  is  enabled  to  continue  up  to  the 
limits  of  muscular  exhaustion,  unless  stopped  by  a 
stitch  in  his  side.  This  stitch  arises  from  the  liver 
becoming  engorged  with  blood,  and  it  b  unable  to 
transmit  the  quantity  through  it  which  rapid  exertion 
has  brought  into  the  venous  system  of  the  lower 
extremities  and  the  bowels. 

The  skin  flushes  during  active  exercise,  there  is  con- 
gestion of  the  cutaneous  vessels,  and  perspiration 
results.  This  action  keeps  the  temperature  of  the 
body  at  its  normal  standard.  If  the  skin  acts  imper- 
fectly, the  accumulated  heat  excites  languor  and  indis- 
poses to  further  exertion,  just  as  in  the  case  of  the 
lungs.  If  the  boy  is  in  good  training  the  cir- 
culation goes  on  properly.  There  is  not  profuse 
perspiration,  but  only  sufficient  to  carry  off  excess  of 
heat    It  is  important,  however,  for  boys  to  beware  of 
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the  dangers  which  may  result  from  the  custom  of  try- 
ing to  cool  themselves  when  too  hot,  by  allowing 
evaporation  to  be  as  rapid  as  possible.  A  large  loss  of 
heat  takes  place  in  this  way.    The  pores  of  the  skin 
are  suddenly  closed  by  the  cold,  and  the  discharge  of 
dibris^  which  was  taking  place  with  the  sensible  pers- 
piration, is  stopped ;  the  excretion  is  thrown  back  into 
the  circulation  in  a  state  which  does  not  belong  to  it, 
and,  as  a  consequence,  a  condition  arises  which  is 
called  'taking  cold.'     It  really  is  a  state  of  self- 
poisoning    by  returning  into  the    circulation    some 
morbid  matter  which  ought  not  to  be  there  at  all, 
and  which  the  skin  was  naturally  excreting.    When 
a  boy  is  very  hot,  it  is  better  not  to  allow  this  gradual 
chilling  to  take  place  upon  any  account  whatever.     If 
he  has  been  running  just  before  he  goes  into  his  bath, 
let  him  strip  and  plunge  in  as  quickly  as  possible, 
and  come  out  again  in  a  very  short  time.     The  bath 
will  refresh  him,  and  the  reaction  will  bring  back  to 
the  skin  that  which  was  being  excreted ;  but  if  the 
vessels  are  allowed  to  be  cooled  too  much,  they  will 
not  again  relax,  and  there  b  no  power  to  continue  the 
process  of  excretion  in  a  proper  manner;  the  boy 
remains  languid  and  tired,  and  it  may  be  that  a  serious 
illness  is  set  up.     It  is  unwise  to  go  into  the  water 
when  in  a  great  heat  at  all,  unless  a  sudden  plunge  in 
and  out  is  alone  indulged  in,  in  which  case  there  is  a 
refreshing  action ;  but  boys,  as  a  rule,  should  not  take 
violent  exercise  just  before  bathing. 

Just  as  particular  muscles  may  suffer  from  profes- 
sional atrophy,  so  certain  parts  of  the  brain  may  suffer 
in  a  similar  wa^.  If  a  boy  is  kept  at  one  form  of  work 
too  long — say  if  he  is  not  allowed  to  do  anything  else 
than  \rj  to  solve  some  of  Euclid's  problems,  or  if  he 
sets  himself  to  do  some  such  task — it  is  possible  that 
there  may  be  over-strain  of  that  particular  part  of  the 
brain  upon  which  mathematical  power  may  depend, 
and  such  an  one  will  never  become  a  reasoning  genius. 
Brain-work  must  have  its  rythmical  movement,  as 
muscle  There  must  be  time  for  the  removal  of  used- 
up  brain  matter,  time  for  the  renewal  of  new  tissue, 
and  for  the  recharging  of  the  nerve  battery,  which  has 
been  used  up  in  the  work  which  has  been  done. 
Teachers  are  great  sinners  in  this  respect  They 
neglect  physical  exercise  themselves,  and,  as  a  conse- 
quence, get  a  low  standard  of  health,  suffering  as  much 
as  most  men  from  these  conditions,  which  are  styled 
bilious,  and  which  they  connect  with  indigestion,  but 
which  really  arises  from  the  retention  within  their 
circulation  of  the  dkbris  of  nerve  tissue  and  the  remains 
of  used  up  nerve  force. 

Space  will  not  allow  me  to  go  into  the  different 
forms  of  exercise,  or  to  analyse  the  muscular  move- 
ments which  are  brought  into  play  in  each  kind.  The 
cultivation  of  muscle  is  being  recognised  as  a  part  of 
school  work,  and  each  in  its  turn  becomes  a  useful 
part  of  muscular  training.  '  Training,'  says  an  eminent 
writer,  'is  to  put.the^body,  with  extreme  and  excep- 
tional care,  under  the  influence  of  all  the  agents  which 
promote  its  health  and  strength,  in  order  to  meet 
extreme  and  exceptional  demands  upon  its  energies ' ; 
but  I  have  met  with  instances  in  which  so-called 
'  training '  has  done  everthing  but  this.  It  has  not 
promoted  health  and  strength,  but  has  exhausted  the 
bodily  power,  and  done  more  mischief  than  good  The 
course  of  training  which  is  recommended  by  the  fast 
men  of  University  life,  or  by  the  pugilists  of  fifty  years 
ago,  is  not  the  training  which  boys  and  girls  ought  to 


submit  to,  except  so  far  that  the  habitual  use  of  intoxi- 
cating liquors  is  rightfully  and  reasonably  prohibited ; 
and  stimulants  are  in  no  case  required  to  produce  a 
development  of  either  mind  or  body.  The  require- 
ments of  a  growing  body  are  not  the  same  as  those 
which  belong  to  the  adult  In  the  one  case,  muscular 
exercise  is  used  for  the  purpose  of  development ;  in 
the  other,  it  is  used  to  remove  the  d^ms  which  arises 
from  the  act  of  living,  and  in  order  to  preserve  the 
constitution  from  the  dangerous  result  of  the  oxidation 
of  this  dkbris  in  the  wrong  place  and  at  the  wrong  time. 
If  one  set  of  muscles  develop  in  the  child,  and  not 
the  other,  there  is  distortion  of  frame  and  a  want  of 
grace  and  of  elegance  in  movements.  The  chest  may 
be  contracted,  and  the  lungs  deprived  of  the  room 
which  they  ought  to  have  for  the  necessary  purification 
of  the  blood.  Gymnastic  and  calisthenic  exercises 
tend  to  produce  a  straight  back  and  an  upright  figure ; 
the  avoidance  of  them  may  lead  to  round  shoulders^ 
twisted  spine,  stooping  and  shuffling  gait,  and  short- 
ness and  imperfection  of  vision.  The  durations  of 
spine  which  are  common  to  young  girls  inconsequence 
of  the  want  of  exercise,  lays  the  foundation  of  much  of 
that  mortality,  or,  at  the  least,  of  the  acute  suffering 
which  follows  upon  child-bearing  later  on  in  life. 
Spinal  curvatures  are  more  common  amongst  girls 
than  boys,  because  the  latter  do  get  more  natural 
exercise  than  the  former. 
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BY  THEODORE  WOOD,  Bf.B.S.y 
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No.  IX.— THE  THYSANURA  AND  NEUROP- 

TERA. 

BY  some  authors  considered  as  merely  a  branch 
of  the  Orthopteray  the  small  and  insignificant 
order  of  the  Thysanopteray  or  Thysanura^  deserves  a 
passing  mentioa 

The  insects  belonging  to  this  order,  which  are  popu- 
larly known  as  Thrips,  are  chiefly  remarkable  for 
their  ravages  in  greenhouses,  etc,  where,  in  spite  of 
their  minute  size,  they  often  cause  considerable  havoc 
To  the  naked  eye  many  of  these  insects  are  almost 
invisible,  our  largest  British  species  barely  reaching 
the  twelfth  of  an  inch  in  length.  When  placed  be- 
neath a  tolerably  high  power  of  the  microscope,  flow- 
ever,  they  become  very  interesting  objects. 

The  wings  are  seen  to  be  curiously  fringed  with 
long  tassel-like  hairs,  whence  the  title  *  thysanopiera ' — 
!>.,  *  tassel-winged ' — was  given  to  the  order.  The 
parts  of  the  mouth  are  of  a  somewhat  anomalous 
character,  the  slender,  bristle-like  jaws  resembling 
those  of  the  Hemipteray  while  the  other  organs  are 
more  like  those  of  a  mandibulated  insect  Owing 
partly  to  this  curious  structure,  and  partly  to  the 
nature  of  the  metamorphoses,  the  position  of  these 
tiny  insects  was  for  many  years  uncertain,  but  it-  now 
seems  tolerably  certain  that  they  constitute  a  separate 
order,  and  are  rightly  placed  in  their  present  situation. 

The  thrips  have  occasionally  caused  considerable 
damage  to  the  wheat  crops,  both  in  this  country  and 
on  the  Continent ;  fruit  of  various  kinds  also  some- 
times suffers  from  their  attacks. 

The  Neuroptera — />.,  *  nerve-winged '  insects — may 
be  easily  recognized  by  the  wonderfully  complicated 
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system  of  nervures  which  supplj^  the  necessary  rigidity 
to  the  wings.  All  willed  insects  possess  these 
iieivures  in  some  form  oi  other,  but  in  none  are  they 
so  highly  developed  as  in  the  species  composing  this 
Older,  whose  wings  are  divided  into  a  vast  number  of 
small  cells  by  the  network  of  nerves.  Generally  speak- 
ing, all  four  wings  are  of  equal  size. 

Although  the  NeuropUra  are  not  largely  represented 
in  Great  Britain,  our  species  are,  as  a  rule,  both  large 
and  plentiful,  and  are  therefore  familiar  to  almost 
every  dweller  in  the  country. 

The  Stone-flies,  which  are  SO  largely  utilized  by 
anglers  as  bait,  form  the  first  family  of  the  order. 
These  insects  may  be  found  in  great  numbers  in  the 
neighbourhood  of  running  water,  resting  sluggishly 
upon  stones  and  other  objects  upon  the  banks  of  the 
stream. 

During  the  earlier  stages  of  their  existence,  the 
stone-flies  lead  an  aquatic  life,  the  eggs,  which  are 
enclosed  in  a  blackish  membrane,  being  deposited  in 
the  water  by, the  female  insect.     It  is  a  curious  fact 


that  these  eggs  are  carried  about  by  the  parent  for 
several  days,  just  as  is  the  case  with  those  of  the  cock- 
roach. 

The  krvK  usually  conceal  themselves  beneath  sub- 
merged stones,  or  in  some  Other  sub-equatic  retreat,  and 
prefer  those  parts  of  the  stream  where  the  water  runs 
with  the  greatest  force. 

In  the  EphemeridtB,  commonly  known  as  May-flies, 
we  find  many  points  of  interest 

The  perfect  insects  difler  from  the  generality  of  the 
Nevroptera  in  the  size  of  the  hinder  wings,  which  are 
considerably  smaller  than  the  anterior  pair.  Owing  to 
this  peculiarity,  these  insects  have  sometimes  l»en 
considered  as  forming  a  separate  order,  to  which  the 
title  of  Anhopttra—i.e.,  'unequal-winged'  insects — 
was  applied. 

Another  peculbr  feature  of  the  May-flies  lies  in  the 
absence  of  a  mouth  in  the  perfect  insect  It  is  true 
that  the  parts  of  the  mouth  may  be  distinguished  by 
the  aid  of  the  microscope,  but  they  are  only  found 
in  a  rudimentary  condition,  and  utterly  unfit  for  the 
reception  of  food. 

At  the  extremity  of  the  body  are  seen  either  two  or 


three  long  filaments,  by  means  of  which  the  insect  may 
be  rea<fily  recognized. 

Although  the  existence  of  the  Epkemtra  is  con- 
sideied  at  most  to  extend  over  a  single  day,  the  Efe  of 
the  insect  in  reality  embraces  a  much  longer  period  of 
time,  two  years  being  occupied  in  the  preliminaiy 
stages  of  its  development  The  larva,  which,  like  that 
of  the  stone-fiy,  is  an  inhabitant  of  the  water,  constructs 
for  itself  a  tunnel  in  the  mud,  formed  with  two  outlets, 
and  very  much  resembling  in  form  the  capital  letter  U ; 
its  food  consists  of  decaying  vegetable  matter. 

In  appearance  the  laiva  of  the  May-fly  is  someirhat 
remarkable,  being  provided  with  two  rather  long 
antennae,  which  far  exceed  in  dimensions  those  of  tlie 
perfect  insect ;  the  extremity  of  the  body  is  furnished 
with  three  fringed  bristles,  or  selte,  and  along  each  side 
of  the  body  runs  a  series  of  thin  plates,  in  which  are 
the  gills. 

The  pupa  difTers  in  outward  form  in  a  very  slight 
degree  from  the  larva,  the  chief  disunction  Ijing  m 


the  hump  upon  the  thorax,  in  which  are  concealed  the 
rudiments  of  the  future  winga 

When  the  preliminary  stages  of  its  existence  are 
completed,  a  very  singular  circumstance  takes  place. 

The  pupa  leaves  the  water,  and,  ascending  the  stem 
of  some  plant,  undergoes  its  change  to  what  we  might 
consider  the  peri'ect  insect,  the  wings  being  folly  deve- 
loped, and  the  insect  possessing  and  using  the  po«r 
of  flight 

Yet  this,  strange  to  say,  is  not  its  final  fbnn,  i«, 
after  a  short  space  of  time,  the  skin  again  splits,  and 
the  insect  crawls  forth,  leaving  its  cast-off  gannenl 
behind  it  The  wings  are  now  lighter,  and  of  a  more 
delicate  nature,  and  the  filaments  at  the  end  of  ih* 
body  consideral3ly  increase  in  length. 

This  intermediate  stage  is  scientifically  known  « 
the  pstuditaago,  or  '  false-perfect '  insect,  and  popjil^r'y 
as  the  'Green  Drake'  of  anglers,  the  perfect  insect 
itself  bearing  the  title  of  Grey  Drake. 

Once  having  attained  to  the  perfect  conditiim.  the 
life  of  the  May-fly  is  a  question  of  only  a  few  honiSi 
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its  existence  seldom  exceeding  the  duration  of  a 
tingle  day. 

We  now  come  to  perhaps  the  most  interesting  group 
of  all  the  Neuroptera,  namely,  the  jAbelluUda,  or 
Dragon-flies. 

Swift  and  active  of  wing,  and  possessed  of  insatiable 
appetites,  these  creatures,  alike  in  their  larval,  pupal, 
and  perfect  stages  of  existence,  are  the  very  tyrants  of 
the  msect  world,  myriads  of  the  inhabitants  of  the 
water  falling  victims  to  them  while  yet  in  the  earlier 
stages  of  their  existence,  while  the  perfect  dragonHies 
are  equally  destructive  among  the  denizens  of  air. 
Not  even  the  swift-flying  Scarlet  Admird  butterfly  can 
escape  from  them,  its  powers  of  flight  being  quite 
inadequate  to  allow  of  its  escape  from  its  active 
and  vigilant  foes.  And  the  dragon-fly  possesses  the 
curious  and  probably  unique  faculty  of  reversing  the 
action  of  the  vrings,  and,  without  turning,  the  direction 
of  its  flight ;  so  that  it  is  able  to  pursue  its  quarry 
among  the  foli^e  of  trees,  etc,  and  thus  prevent  any 
chance  of  escape,  while  it  is  able  to  make  its  own 
retreat  without  the  slightest  difficulty. 

In  many  parts  of  the  country  these  insects  are 
known  as  '  Horse-stingers,'  owing  to  the  very  mistaken 
idea  that  they  sting 
horses.  There  is  not 
the  slightest  foundation 
for  this  idea,  the 
dragon-fly  being  per- 
fectly harmless  except- 
ing to  the  insects  upon 
which  it  preys.  It  is 
true  that,  when  cap- 
tured and  held  by  the 
wings,  it  will  twist  its 
long  and  slender  body 
about  in  a  manner  very 
suggestive  of  the  pos- 
session of  a  sting,  and 
may     thereby,       very 

likely,  induce  its  cap-  Libtiiuu 

tor  to  restore  it  to  free- 
dom.  But  in  reality  there  is  no  trace  whatever  of  a  sting, 
that  weapon  being  found  in  some  of  the  Hymenoptera 
alone,  and,  even  then,  only  in  the  female  insects. 

The  life-history  of  4  dragon-fly  is  of  a  singularly 
interesting  and  remarkable  nature. 

The  eggs  are  deposited  in  the  water  by  the  parent 
insect,  which  may  often  be  seen  resting  upon  some 
floating  object,  with  the  tip  of  her  abdomen  dipped 
below  the  surface.  The  larvse  shortly  hatch,  and  at 
once  enter  upon  the  predacious  life  which  they  lead 
during  the  remainder  of  their  existence. 

For  this  predacious  life  they  are  admirably  adapted 
in  every  way. 

As  many  of  the  insects,  and  other  inhabitants  of  the 
water,  are  possessed  of  considerable  swimming  powers, 
their  own  locomotive  apparatus  must  be  developed  in 
a  corresponding  degree.  Such  we  find  to  be  the  case, 
but  in  a  manner  wholly  difl'erent  to  what  we  might 
reasonably  expect 

If  we  place  one  of  these  larvae  in  a  glass  vessel  of 
moderate  size,  and  watch  its  habits  for  a  short  time, 
we  shall  be  surprised  at  the  rapidity  with  which  it 
passes  through  the  water  and  alters  its  course  at  will. 
And,  more  remarkable  still,  the  means  of  propulsion 
will  be  absolutely  invisible,  the  insect  appearing  to 
move  without  exertion  of  any  kind. 


Let  us  sprinkle  a  little  fine  sand  at  the  bottom  of 
the  vessel,  and  we  shall  quickly  find  a  clue  to  the 
mystery. 

We  shall  see  that  this  sand  is  thrown  up  behind  the 
insect  at  tolerably  regular  intervals,  in  somewhat  the 
same  manner  as  if  we  had  discharged  the  contents  of 
a  syringe  beneath  the  surface  of  the  water,  although, 
of  course,  upon  a  much  smaller  scale.  Now  let  us 
take  the  larva  from  the  water,  and  subject  it  to  close 
examination. 

We  shall  And,  at  the  extremity  of  the  body,  an' 
appendage  consisting  of  Ave  spike-like  objects,  which 
can  be  separated  and  closed  at  the  will  of  the  insect 
Concealed  by  these  is  the  entrance  to  a  passage, 
sufficiently  large  to  admit  an  ordinary  pin,  which  runs 
through  the  centre  of  the  abdomen  for  the  greater 
part  of  its  length.  By  the  agency  of  this  tube  the 
insect  is  enabled  to  swim. 

It  will  be  seen  that,  if  the  tube  is  filled  with  water, 
and  suddenly  compressed,  the  force  of  the  expelled 
fluid  upon   the  sunounding   water   will  propel   the 
insect  forward,  just  as  a  sky-rocket  is  driven  into  the 
air  by  the  action  of  the   ejected   gases   upon    the 
atmosphere     This  b  the  whole  secret  of  the  swim- 
ming   powers   of   the 
dragon-fly    larva,    the 
tube  being  alternately 
filled  with   water  and 
forcibly  compressed  by 
the  powerful   muscles 
of  the  abdomen. 

The  swimmii^  tube 
also  fulfils  a  second  and 
equally  important  func- 
tion, somewhat  ana- 
logous to  that  per- 
formed by  the  gills  of 
a  fish. 

Although     the 
dri^on-fly     larva     re- 
:i*P'*>».  quires  a  constant  sup- 

ply of  oxygen,  it  is  yet 
not  obliged  to  seek  it  at  the  surf;ice,  as  are  the 
generality  of  water  insects,  but  is  enabled  to  extract 
the  requisite  amount  from  the  water  by  means  of  the 
swimming  tube.  In  the  interior  of  this  are  placed 
the  spiracles,  instead  of  upon  the  outer  surface  of  the 
body,  as  is  usually  the  case. 

Beneath  the  head  of  the  dragon-fly  larva,  and  ex- 
tending as  far  as  the  junction  of  the  first  pair  of  legs 
with  the  thorax,  will  be  noticed  a  curious  homy 
plate.  This  can  be  unfolded  by  means  of  a  pin, 
and  will  then  be  seen  to  consist  of  several  joints, 
the  last  of  which  is  furnished  with  a  pair  of  power- 
ful jaws, 

This  apparatus,  which  is  known  as  the  '  mask,'  is 
used  in  selling  the  prey.  Swimming  silently  beneath 
its  intended  victim,  the  dragon-fly  larva  approaches 
within  striking  distance.  The  mask  is  then  thrown 
sharply  upwards,  and  the  insect  seized  in  the  horny 
jaws.  Once  captured,  the  mask  is  contracted,  and 
the  victim  held  against  the  mouth,  where  it  is  retained 
until  completely  devoured. 

This  larva  is  not  a  very  handsome  creature,  bein^  a 
slender  insect,  of  a  pde  oUve-brown  colour,  with 
rather  long  legs.  The  pupa  is  but  little  different,  the 
methods  of  eating,  breathing,  and  swimming  being 
precisely  the  same,  and  the  only  apparent  alteration 
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consisting  in  the  appearance  of  a  hump  upon  the 
thorax,  in  which  the  future  wings  are  enclosed 

When  the  time  approaches  for  its  change  into  the 
perfect  condition,  the  pupa  becomes  sluggish  and 
entirely  loses  its  appetite.  Warned  by  instinct,  it 
crawls  up  the  stem  of  some  water-plant,  leaves  its  late 
element  behind  it,  and  emerges  into  the  air,  where  it 
rests  for  a  few  moments,  clinging  tightly  to  its  foot- 
hold 

After  the  lapse  of  a  few  minutes,  the  skin  bursts, 
and  the  dragon-fly  crawls  forth,  its  wings  still  limp  and 
crumpled,  and  as  yet  unfit  to  bear  their  owner  through 
the  air.  By  degrees,  however,  the  folds  disappear, 
the  membrane  acquires  the  necessary  strength,  and 
the  dragon-fly  launches  itself  into  the  air,  and  im- 
mediately sets  forth  in  search  of  prey.  Although  its 
development  is  completed,  its  appetite  is  as  voracious 
as  ever,  and  insect  after  insect  falls  a  victim  to  its 
insatiable  hunger.  Even  if  captured  and  held  be- 
tween the  fingers,  it  will  continue  to  feed,  and  will 
devour  more  bluebottles  than  its  captor  will  care  to 
supply. 

We  have  many  species  of  dragon-fly  in  this  country, 
most  of  which  are  plentiful,  and  may  be  seen  in  num- 
bers towards  the  end  of  summer  flying  over  almost 
any  pond  The  pretty  Demoiselles,  seeming  almost 
fairy-like  in  their  delicate  grace,  the  yellow-bodied 
Ubelltda  depressay  and  many  others,  may  be  seen 
hawking  for  prey,  passing  from  place  to  place  with 
the  most  wonderful  rapidity,  and  ever  and  anon 
capturing  a  hapless  insect,  which  is  devoured  almost 
as  soon  as  fairly  seized 

As  is  the  case  with  many  of  the  most  brightly-coloured 
insects,  the  tint  of  the  dragon-flies,  brilliant  as  they 
are  during  life,  fade  and  often  entirely  disappear  in 
death.  A  collection  of  dragon-flies,  therefore,  can 
give  no  idea  of  the  beauty  of  the  living  insects,  the 
reds  and  greens  and  blues  all  merging  into  the  one 
uniform  tint  of  brown.  No  method  of  preventing  this 
alteration  has  yet  been  discovered,  and  it  would  seem 
that  the  only  way  to  do  so  would  be  to  take  the 
insect  to  pieces,  carefully  paint  the  interior,  and  join 
the  fragments  again  with  cement  Even  this  process, 
however,  would  probably  prove  unsatisfactory,  and  the 
dried  specimens  would  present  a  very  different  ap- 
pearance to  the  living  insects  as  they  sport  in  the 
sunshine. 

Many  interesting  foreign  insects,  such  as  the  Ant- 
lion  and  the  Termite,  or,  as  it  is  wrongly  termed,  the 
White  Ant,  belong  to  this  order ;  but,  as  our  space  is 
limited,  we  must  pass  them  by  and  turn  to  another  of 
our  British  Neuroptera^  namely,  the  Lacewing  Fly 
(Chrysopa  vulgaris). 

This  exquisite  insect  may  often  be  seen  flying  in 
the  dusk  during  the  summer  months,  looking  on  the 
wing  very  much  like  a  small  white  moth.  When 
captured,  however,  it  is  seen  to  be  of  a  pale  green 
colour,  with  iridescent  wings,  various  tints  playing 
over  them  by  turns. 

The  eye  of  the  lacewing  fly  is  a  truly  wonderful 
object,  far  surpassing  both  in  brilliancy  and  depth  of 
colour  that  of  any  other  insect 

So  graceful  and  delicate  an  insect  would  secure  un- 
mingled  admiration  were  it  not  for  one  most  unplea- 
sant property  it  possesses,  /'^.,  the  power  of  exuding  a 
liquid  of  the  most  nauseous  and  penetrating  odour 
that  can  possibly  be  imagined  A  mere  touch  is 
sufllcient  to  bring  out  this  evil  perfume,  and  even  re- 


peated ablutions  will  hardly  lessen  its  potency,  several 
days  sometimes  elapsing  before  its  traces  finally  dis- 
appear. 

The  lacewing  is  one  of  our  many  unrecognised  insect 
benefactors,  the  larva  uniting  with  the  various  lady- 
birds in  their  attacks  on  the  destructive  aphides.  It 
has  the  peculiarity  of  clothing  itself  with  the  skins  ot 
its  victims,  after  sucking  their  juices,  in  such  a  manner 
that  its  form  is  almost  entirely  concealed  Its  ravages 
are,  however,  not  entirely  confined  to  those  mis- 
chievous little  insects,  for  it  will  even  devour  its  own 
comrades,  should  they  happen  to  meet  with  one 
another. 

The  ova  are  deposited  in  a  somewhat  remarkable 
manner,  each  egg  being  fastened  upon  a  separate  foot- 
stalk, half  an  inch  or  so  in  length.  These  footstalks 
are  formed  from  a  viscous  fluid  secreted  by  the  parent 
insect,  a  minute  drop  being  exuded  upon  a  twig  or 
some  other  object,  and  the  body  suddenly  withdrawn. 
The  gummy  fluid  is  thus  drawn  out  into  a  thread, 
upon  the  extremity  of  which  the  egg  is  placed 

A  number  of  these  eggs  are  always  placed  together, 
and  present  a  very  curious  appearance,  closely  re- 
sembling the  capsules  of  various  mosses.  Indeed,  by 
many  authors  they  have  been  considered  as  mosses, 
and  described  and  figured  accordingly. 

(To  be  continued.) 
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No.  XL— THE  ELEPHANT. 

THE  Elephant  belongs  to  the  curious  fisunilyof  the 
Pachyderms,  or  '  thick-skinned '  animal^  which 
also  includes  such  apparently  dissimilar  creatures  as 
the  little  Hyrax,  or  *  Coney '  of  the  Scriptures,  and 
the  various  swine. 

At  first  sight,  and  judging  by  their  outward  forms, 
these  animals  do  not  appear  to  have  very  much  in 
common,  and  it  may  seem  somewhat  strange  that  they 
should  have  been  included  in  the  same  family.  An 
examination,  however,  of  the  fossil  animals  of  the 
group  supplies  the  requisite  links,  and  aflbrds  condn- 
sive  proof  that  all  these  animals  really  belong  to  one 
and  the  same  divisioiL 

As  is  well  known,  there  are  two  distinct  species  of 
elephant,  the  one  inhabiting  Africa,  while  the  other  is 
a  native  of  various  parts  of  the  continent  of  Asia.  As 
far  as  their  chief  characteristics  are  concerned,  the  two 
animals  are  sufficiently  alike  to  allow  of  a  single 
description  sufficing  for  both. 

The  most  singular  part  of  the  structure  of  the  ele- 
phant is,  of  course,  the  proboscis,  or  *  trunk '  as  it  is 
popularly  called,  upon  which  the  very  life  of  its  owner 
depends.  This  wonderful  organ  is,  in  reality,  merely 
a  development  of  the  nose  and  the  upper  lip,  the 
nostrils  running  through  its  entire  length.  The  ex- 
tremity is  furnished  witih  a  curious  finger-like  append- 
age, which  is  of  so  delicate  a  nature  tfiat  it  can  pluck 
a  single  blade  of  grass  if  required 

The  proboscis  is  formed  alike  for  strength  and 
flexibility,  and  is  provided  with  the  enormous  number 


Jan.,  1882.] 


THE  PRACTICAL   TEACHER. 


539 


of  fifty  thousand  distinct  muscles,  some  running 
longitudinally  along  the  proboscis,  while  others  radiate 
from  its  centre. 

Upon  the  proboscis  the  entire  nourishment  of 
the  animal  depends,  and,  were  it  deprived  of  that 
organ,  starvation  would  inevitably  ensue.  The  short 
and  thick  neck  would  prevent  it  from  grazing,  while 
the  long  tusks  would  hinder  it  from  devouring  the 
herbage  which  grew  on  a  level  with  its  body.  Water, 
also,  could  no  longer  be  obtained,  and  [thirst  and 
hunger  combined  would  shortly  end  the  sufferings  of 
the  mutilated  animal. 

In  somewhat  the  same  manner  as  the  camel,  the 
elephant  possesses  the  faculty  of  storing  up  water  in 
the  interior  of  the  body,  and  is,  moreover,  able  to 
withdraw  it  when  required  by  means  of  the  trunk,  and 
sprinkle  it  over  the  body,  in  order  to  cool  the  heated 
surface. 

The  method  of  drinking  is  somewhat  peculiar. 
Inserting  the  tip  of  the  trunk  into  the  pool,  the  ani- 
mal sucks  a  quantity  into  its  cavities ;  the  proboscis  is 
then  reversed,  the  end  placed  in  the  mouth,  and  the 
fluid  discharged  down  the  throat 

In  providing  food,  too,  the  trunk  answers  much  the 
same  purpose,  first  plucking  the  leaves,  etc.,  and  then 
placing  them  in  the  mouth. 

The  head  and  skull  of  the  elephant  are  formed  in  a 
very  curious  manner,  affording  a  most  wonderful  ex- 
ample of  strength  combined  with  lightness.  The 
former  quality,  of  course,  is  indispensable,  the  enor- 
mous weight  of  the  tusks  and  proboscis  necessitating 
the  provision  of  large  and  powerful  muscles,  while  the 
advantage  of  the  latter  is  self-evident 

In  order  to  satisfy  these  demands,  the  bony  plates 
which  form  the  skull  are  separated  from  one  another, 
and  form  a  series  of  cells,  each  of  which  contains  a 
number  of  smaller  chambers,  bearing,  in  fact,  a  con- 
siderable resemblance[to  a  honeycomb.  These  cells  are 
filled  with  a  thick  oily  fiuid. 

In  the  midst  of  these  cells  lies  the  brain,  which  is 
remarkably  small  in  comparison  to  the  size  of  the 
animal,  and  is  thus  protected  from  the  effects  of  the 
various  concussions  it  would  inevitably  receive  during 
the  headlong  rushes  of  its  possessor. 

In  like  manner,  too,  this  structure  protects  the 
animal  in  a  great  measure  from  the  bullets  of  the 
hunter,  lor,  unless  they  should  happen  to  enter  by  the 
eye,  the  ear,  or  the  nostrils,  the  leaden  missiles  stand 
but  little  chance  of  reaching  the  brain,  burying  them- 
selves in  the  cellular  mass,  and  doing  comparatively 
little  damage.  An  elephant  has  been  known  to  receive 
between  twenty  and  thirty  large  balls  in  the  head  alone 
before  finally  succumbing  to  its  wounds. 

It  is,  however,  a  somewhat  curious  fact  that  the 
skulls  of  the  African  and  the  Asiatic  elephant  are  not 
formed  exactly  in  the  same  manner,  although  the 
curious  cellular  structure  is  found  in  both,  so  that  a 
bullet,  which  to  the  one  would  cause  little  injury, 
would  to  the  other  be  certain  death. 

For  example.  If  a  hunter  stands  in  front  of  an 
Indian  elephant,  and  sends  a  bullet  into  the  spot 
where  the  proboscis  joins  the  head,  the  animal  falls 
dead  without  a  struggle,  the  bullet  having  penetrated  to 
the  brain.  But  if  he  were  to  attack  an  African 
elephant  in  the  same  manner,  the  bullet  would  pass 
above  the  brain,  and  waste  itself  in  the  cells  of  the 
skull,  only  irritating,  and  not  injuring  the  elephant 

The  limbs  of  the  elephant,  also,  are  admirably 


adapted  to  sustain  the  immense  weight  of  the  animal. 
Stout,  and  comparatively  short,  they  are  set  perfectly 
upright,  like  so  many  pillars ;  the  hmder  pair,  also,  are 
without  the  elongated  cannon-bone,  so  that  the  so- 
called  '  knee-joint '  is  absent,  while  the  real  knee  is 
very  conspicuous. 

The  elephant  is  a  far  more  active  animal  than  might 
be  supposed,  judging  by  outward  appearance,  his 
speed  when  excited  being  almost  equal  to  that  of  a 
fieet  horse.  On  rocky  and  mountainous  ground,  too, 
he  is  perfectly  at  home,  notwithstanding  his :  bulky 
proportions,  and  will  ascend  and  descend  acclivities 
where  a  horse  is  utterly  unable  to  gain  a  foothold. 

His  method  of  descending  precipitous  ground  is 
very  singular.  Kneeling  down,  with  the  fore  legs 
stretched  out  in  front  and  the  hinder  ones  bent  back- 
wards, he  gradually  lowers  himself  towards  the  ground, 
making  use  of  every  little  inequality  in  the  surface, 
or  scraping  a  foothold  with  his  hoof,  should  a  con- 
venient one  not  be  otherwise  attainable.  If  the 
declivity  be  very  steep,  he  pursues  a  winding  coursei 
just  as  does  a  horse  in  ascending  a  hill 

The  foot  of  the  elephant  is  wonderfully  suited 
to  the  work  it  has  to  perform.  The  hoof  which 
encloses  it  is  formed  of  a  vast  number  of  homy 
springs,  similar  to  those  found  in  the  hoof  of  the  horse, 
which  protect  the  foot  from  any  concussion  against 
the  ground,  and  enable  the  animal  to  move  with  sur- 
prising ease  and  silence.  Notwithstanding  the  huge 
bulk  of  the  body,  the  tread  of  an  elephant  is  perfectiy 
noiseless,  and  as  the  animal  possesses  the  faculty  of 
forcing  its  way  through  the  thickest  jungle  without 
snapping  even  a  twig,  a  hunter  may  be  in  close  prox- 
imity to  a  herd  of  moving  elephants,  and  yet  not  be  in 
the  slightest  degree  aware  of  their  presence. 

The  toes,  five  of  which  are  found  in  each  foot,  are 
almost  entirely  encased  in  the  hoof,  and  are  only  partly 
visible  to  outward  inspection. 

The  tusks  of  the  elephant  vary  according  to  the  sex, 
age,  and  species  of  the  animal,  being  most  highly 
developed  in  the  male  of  the  African  variety.  They 
do  not,  as  might  be  imagined,  spring  from  the  jaw 
itself,  but,  like  the  teeth  of  the  bottle-nosed  whale, 
proceed  from  a  vascular  formation  found  upon  the 
gums. 

The  molar  teeth  appear  to  be  formed  of  a  number 
of  smaller  teeth,  which  are  closely  fastened  together,  so 
as  to  form  a  single  large  mass.  These  are  set 
obliquely  in  the  jaws,  and  are  gradually  worn  away  by 
constant  use,  fresh  teeth  taking  their  places  as  often  as 
required.  In  this  manner,  an  elephant  may  have 
seven  or  eight  sets  of  teeth,  each  set  increasing  in  size 
in  proportion  to  the  growth  of  the  animal.  The 
incisors,  which  are  found  in  the  upper  jaw  only,  are 
long  and  projecting ;  the  canines  are  altogether  want- 
ing. The  size  of  the  elephant  is  generally  much 
exaggerated,  even  a  large  animal  seldom  exceeding  ten 
feet  in  height,  while  the  average  is  a  foot  or  so  less. 

The  elephants  of  both  continents  alike  are  almost 
invariably  found  in  herds,  varying  considerably  in  point 
of  number,  which  are  always  under  the  guidance  of 
some  old  and  experienced  leader.  They  dwell  in  the 
thickest  forests,  being  seldom  found  at  any  great  dis- 
tance from  water. 

During  the  drought  of  summer,  of  course,  the 
smaller  streams  often  run  dry.  In  such  cases,  the 
reasoning  powers  of  the  animals  come  to  their  assist- 
ance, and  the  elephants,  as  Sir  Samuel  B^ker  teU§  us,  in 
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his  well-known  woric  *  Eight  Years  in  Ceylon,' '  make 
nse  of  their  wonderfiil  instinct  by  digging  holes  in  the 
dry  sand  of  the  river's  bed ;  this  they  peiform  with 
the  homy  toes  of  their  fore  feet,  and  frequently  work 
lo  a  depdi  of  three  feet  before  they  discover  the  liquid 
treasure  beneath.' 

Wb  will  now  devote  our  attention  to  a  description  of 
the  habits,  etc,  of  each  of  the  two  species,  taking  the 
Asiatic  animal  first  in  succession. 

This  elephant  may  be  at  once  distinguished  from  its 
African  relative  by  the  size  and  form  of  the  ears, 
those  organs  being  in  the  Asiatic  animal  proportioned 
to  the  dimensions  of  other  parts  of  the  body,  whilst  in 
the  African  variety  they  are  of  very  great  comparative 
size,  almost  meeting  at  the  back  of  the  h^ul,  and 
hanging  considerably  below  the  neck.  An  African 
hunter  has  been  known  to  shelter  himself  under  an 
elephant's  ear  during  a  storm,  and  to  emerge  perfectly 
dry  when  the  storm  had  passed  over.  The  head  of 
the  former,  also,  is  elongated,  and  the  forehead 
concave,  while  in  the  latter  the  very  reverse  is  the 
case* 

Another  point  of  distinction,  too,  is  found  in  the 
molar  teeth,  the  enamel  upon  the  surface  of  those  of 
the  Asiatic  elephant  being  moulded  into  a  number  of 
narrow  bands,  while  in  the  African  species  it  is  formed 
in  a  series  of  diamond-shaped  folds. 

In  the  Asiatic  species,  too,  the  tusks  are  found  only 
in  the  males,  and  are  not  possessed  by  every  member 
of  even  that  sex.  When  present,  they  are,  generally 
speaking,  very  much  inferior  both  in  size  and  quality  to 
those  of  the  African  animal 

The  Asiatic  elephant  is  chiefly  remarkable  for  its 
services  to  man  when  trained  to  do  his  bidding.  In 
all  work  which  necessitates  the  employment  of  great 
strength  united  with  intelligence,  the  value  of  the 
animal  is  inestimable.  In  such  operations,  for  in- 
stance, as  piling  logs,  laying  dams,  or  even  building 
walls,  elephants  are  largely  employed,  their  enormous 
strength  and  quick  judgment  rendering  them  most 
valuable  auxiliaries. 

These  advantages  are,  however,  not  unmixed  with 
drawbacks.  The  health  of  the  animal,  for  example, 
requires  constant  care  and  attention ;  the  skin,  thick 
as  it  is,  is  liable  to  abrasions,  resulting  in  ulcerous 
sores ;  and  the  eyes  are  constantly  subject  to  inflamma- 
tion. 

Taking  these  disadvantages  into  consideration, 
many  writers  are  of  opinion  that  the  value  of  the 
elephant  as  a  beast  of  burden  is  greatly  over  esti- 
mated, and  that  he  is  in  reality  of  little  more  use  than 
a  powerful  dray  horse,  which  can  work  for  longer 
hours,  and  is  not  so  subject  to  sores  and  inflamma- 
tions. 

As  far  as  some  of  the  operations  performed  by  ele- 
phants are  concerned,  this  theory  may  be  true  enough, 
but  when  we  consider  the  enormous  weights  which 
these  animals  are  accustomed  to  carry,  and  the  preci- 
sion with  which  the  largest  and  heaviest  beams  are 
placed  by  them,  it  seems  hardly  possible  that  their 
duties  could  be  adequately  performed  by  any  other 
animal,  no  matter  how  powerful  and  intelligent  it 
might  be. 

Another  of  the  manifold  purposes  for  which  the 
Asiatic  elephant  is  employed  is  that  of  an  auxiliary  in 
the  chase  of  the  tiger. 

In  order  to  serve  in  this  capacity,  the  animals  are 


captured  when  very  young,  and  are  carefully  trained  to 
paform  their  future  duties^  This  b  no  easy  task,  for 
m  the  very  nature  of  the  elephant  there  appean  to  be 
an  ingrained  dread  and  abhorrence  of  the  tiger,  causing 
it  to  fly  in  terror  from  the  mere  sight  of  the  sUnofthe 
fierce  beast 

The  education,  therefore,  of  the  hunting  elephant  is 
a  matter  of  care,  time,  and  patience,  and  is  conducted 
as  follows. 

A  tiger-skin  is  procured  and  stuffed,  in  order  to 
resemble  as  fisu:  as  possible  the  form  of  the  living  animal 
This  is  continually  presented  to  the  elephant  until 
he  loses  his  natural  fear  of  the  striped  skin. 

The  next  step  is  to  teach  the  animal  to  gore  his  foe 
with  his  tusks,  and  trample  him  under  foot 

Next,  a  boy  is  placed  inside  the  skin,  in  mler  to 
counteiiieit  the  motions  of  the  living  tiger,  and, 
finally,  a  dead  animal  is  substituted  for  the  stu£fed 
skin. 

Yet,  with  all  the  preliminary  training,  the  elephaat 
is  seldom  to  be  depended  upon  in  the  hour  of  actual 
danger,  the  rush  of  the  furious  tiger  often  causing  the 
huge  animal  to  turn  tail,  and  fly  before  the  onslaught 
of  its  foe. 

During  these  expeditions,  the  animal  is  guided  by  a 
driver,  or  '  mahout,'  who  sits  astride  upon  the  neck, 
directing  the  animal  by  means  of  a  spiked-hook,  or 
'  haunkus,'  which  is  placed  against  the  head  of  the 
elq)hant  in  such  a  manner  as  to  convey  the  driver's 
instructions  to  the  animal  The  hunters  ride  in  a 
'  howdah,'  or  car,  which  is  fastened  upon  the  elephant's 
back. 

The  elephants  intended  for  domestication  are  cap- 
tured in  two  ways.  In  the  first  of  these,  'koomkies,' 
or  trained  female  elephants  are  employed,  which 
divert  the  attention  of  the  intended  captive  from  his  ap- 
proaching foes,  who  even  creep  boieath  his  body 
without  alarming  him,  and  place  nooses  of  strong  rope 
roimd  his  limbs.  The  ropes  are  then  fiastened  to  con- 
venient trees,  the  koomkies  called  off,  and  the  elephant 
finds  himself  a  prisoner.  For  a  time  he  stru^les  to 
release  himself  from  his  bonds,  but  finally  yields  to 
his  captors,  and  is  led  off  to  a  place  of  security. 

The  second  method  of  capturing  the  elephsmts  is  of 
a  far  more  comprehensive  nature,  all  the  members  of 
one  or  more  herds  being  included  in  the  attack. 

For  this  purpose  a  large  enclosure,  or  *•  keddah,'  is 
formed  of  stout  posts,  which  are  driven  into  the 
ground  at  such  a  distance  from  one  another  as  to 
allow  a  man  to  pass  freely,  between  them.  A  head  of 
elephants  is  then  surrounded  by  hunters,  and  gradually 
driven  towards  the  keddah,  the  door  of  which  is  left 
open. 

By  slow  degrees,  the  operation  sometimes  extending 
over  several  weeks,  the  animals  are  forced  into  the 
enclosure,  the  entrance  to  which  is  immecyately 
closed. 

Should  the  animals  attempt  to  burst  from  dieir 
place  of  confinement,  they  are  immediately  driven 
back  by  torch-bearers,  who  thrust  their  flaming  brands 
into  the  faces  of  the  excited  captives,  and  deter  them 
from  breaking  through  the  wall&  After  a  time,  the 
imprisoned  animals  relax  their  efforts  to  escape,  when 
the  hunters  cautiously  enter,  and  bind  each  of  them 
securely  to  a  tree,  or  other  immovable  object 

The  nature  of  the  Asiatic  elephant  is,  as  a  rule, 
very  quiet  and  peaceable,  forming  a  great  contrast  to 
the  fierce  and  savage  character  of  its  African  relative. 
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Even  when  hunted,  if  it  should  be  successful  enough 
to  strike  down  its  foe,  the  animal  seems  to  have  little 
idea  of  revenge,  and  usually  contents  itself  with  kick- 
ing its  prostrate  adversary  from  foot  to  foot  without 
causing  any  great  injury. 

It  may  seem  remarkable  that  a  domesticated  animal 
should  be  desirous  of  reducing  its  fellows  to  a  state  of 
servitude.  Yet  the  elephant  does  so,  the  females 
using  every  means  in  their  power  to  capture  the 
males. 

One  case  is  known  where  a  female  escaped  from 
her  owners,  carrying  with  her  a  chain.  In  a  few  days 
she  returned,  and  by  signs  and  sounds  told  her  keepers 
that  she  wished  them  to  accompany  her  into  the 
forest  This  was  done,  and  then  she  led  them  to  a 
spot  where  a  fine  male  elephant  was  found  chained  to 
a  tree.  In  fact,  she  had  acted  the  part  of  Delilah 
towards  Samson. 

The  African  elephant  {Ehpfias  Africanus)  is  spread 
over  a  large  tract  of  country,  extending  from  Abys- 
sinia to  the  borders  of  Cape  Colony.  Like  the  Asiatic 
species,  it  is  an  inhabitant  of  the  thick  forests,  seldom 
venturing  into  the  open  country. 

This  elephant  is  also  much  sought  after,  although 
from  very  different  motives  to  those  which  influence 
the  hunter  of  the  Asiatic  animal. 

The  natives  of  Africa  are  either  not  aware  of  the 
services  rendered  by  the  elephant  when  captured  and 
carefully  trained,  or  mingled  apathy  and  fear  prevent 
them  from  availing  themselves  of  their  opportunities. 
Just  the  same  is  the  case  with  the  Chetah,  or  Hunting 
Cat,  which  in  Asia  is  carefully  trained  for  purposes  of 
the  chase,  while  in  Africa  it  is  allowed  to  remain  in 
freedom.  Formerly,  however,  the  African  elephant 
was  trained  for  purposes  both  of  war  and  peace,  just  as 
is  now  the  case  in  India. 

The  ivory  of  the  tusks  forms  the  principal  incentive 
to  the  efforts  of  the  hunters  engaged  in  the  chase  of 
this  animal,  being  of  very  fine  quality  and  considerable 
value.  An  ordinary  pair  of  tusks,  weighing,  perhaps, 
rather  over  a  hundredweight,  will  fetch  thirty-five  or 
forty  pounds,  although  the  price  varies  slightly  accord- 
ing to  the  condition  of  the  market 

The  flesih,  too,  is  by  no  means  an  unimportant 
article  of  diet,  especially  among  the  natives,  to  whom 
the  slaughter  of  an  elephant  is  an  occasion  of  great 
rejoicing.  Some  parts,  such  as  the  foot,  are  justly 
considered  as  especial  dainties,  but  the  greater  portion 
of  the  fiesh  is  stated  by  many  travellers  to  be  little 
superior  in  toughness  and  flavour  to  ordinary  shoe- 
leather. 

The  foot  is-  baked  in  a  somewhat  curious  fashion. 
A  fire  is  lighted  upon  the  ground,  and  allowed  to  bum 
itself  out  A  hole  is  then  dug  beneath  the  spot,  and 
the  foot  is  inserted,  being  then  covered  up  with  the 
warm  earth.  A  second  fire  is  then  lighted,  which  is 
also  suffered  to  bum  itself  out,  and  when  the  earth  is 
thoroughly  cool,  the  process  is  complete,  and  the 
dainty  in  perfect  order  for  the  table. 

Until  the  advent  of  firearms,  the  slaughter  of  an 
elephant  was  only  a  very  occasional  event  with  the 
natives,  who  were  either  obliged  to  follow  it  for  days, 
attacking  it  with  their  spears  at  every  opportunity, 
until  the  animal  fell  from  sheer  exhaustion  and  loss  of 
blood,  or  to  trap  it  by  means  of  pitfalls. 

These  latter  are  still  employed,  being  'dug  in  the 
paths  of  the  animals,  and  covered  over  with  boughs 


and  earth  to  imitate  the  surrounding  surface.  With 
the  old  and  experienced  leaders,  however,  these  pre- 
cautions are  of  little  avail,  for  the  crafty  animals  test 
every  inch  of  ground  with  their  trunks  before  trusting 
their  weight  upon  it 

Should  one  of  the  animals,  however,  be  unfortunate 
enough  to  fall  into  the  snare,  it  has  no  chance  what- 
ever of  escape,  a  sharp  upright  stake  being  fixed  in  the 
centre  of  the  pit,  upon  which  the  luckless  creature  is 
impaled  by  its  own  weight 

In  their  wild  and  free  state,  it  is  probable  that  ele- 
phants live  to  a  very  great  age,  and  even  when 
domesticated,  appear  to  be  long-lived  animals ;  there 
have  been  several  apparently  well-authenticated 
instances  of  these  animals  attaining  the  age  of  two 
hundred  years. 

(To  be  continued,) 


'S^otm  3  tlTtacfr  (Slementars  Science/ 

BY  RICHARD   BALCHIN, 
Bead  Master  of  the  Gloucester  Road  Board  School ^  London, 

FOURTH     SCHEDULE     SUBJECTS: 

MECHANICS. 

I  PROPOSE  in  this  article  reproducing  one  of  the 
lessons  in  the  second  stage;  subject : — *  Velocity 
or  rate  of  motion ;  measure  of  velocity ;  accelerated, 
retarded,  and  uniform  velocity.' 

Here  is  a  picture,  Jones ;  what  does  it  seem  to  be  a 
picture  of?  Ans. — ^Two  men  walking.  Can  any  boy 
tell  me  something  else  about  it  ?  Ans. — One  man  is 
carrying  a  very  small  bag,  and  walking  fast  The 
other  has  a  heavy  load  on  his  back,  and  seems  to  be 
going  slowly.  Can  you  see  anything  else  in  the 
picture?  Ans. — ^A  train  going  over  a  bridge.  What 
would  you  say  about  the  bag  the  man  is  carrying? 
Ans. — It  is  very  small;  very  light  And  about  the 
load?  Ans. — It  seems  to  be  very  heavy.  Can  you 
tell  me  how  light  the  bag  is  ?  Ans. — About  three  or 
four  pounds.  Yes,  I  should  think  about  that  And 
the  load?  Ans. — About  thirty  or  forty  pounds. 
Well,  I  should  say  about  sixty.  Look  at  this  feather ; 
see  how  slowly  it  falls  to  the  ground ;  why  is  that  ? 
Ans. — Because  it  is  so  light  Would  the  little  bag  do 
so?  Ans.  —No,  sir.  Why  not?  Ans. — Because  the 
bag  is  heavy.  Indeed;  you  just  said  the  bag  was 
light?  Ans.— Yes;  the  bag  is  light  compared  with 
the  load ;  but  it  is  heavy  compared  with  the  feather. 
Just  so.  You  see,  therefore,  that  the  words  'light' 
and  'heavy'  only  show  the  weight  in  relation  to 
something  else.  If  we  wanted  to  state  exactly  how 
light  or  ^yw  heavy  each  of  the  things  is,  what  terms 
must  we  use  ?  Ans. — We  must  say  how  many  pounds 
or  how  many  ounces  it  weighs.  Yes ;  in  other  words, 
we  must  use  some  measure  of  weight.  Now,  you  just 
said  that  one  man  was  walking  fast  and  the  other 
slowly.  But  look  at  the  train,  see  the  long  line  of 
steam  and  smoke  it  leaves  behind.  Is  the  man  with 
the  bag  going  fast  as  compared  with  the  train  ?  Ans. 
^-No,  sir ;  quite  slow.  Yes,  that  is  true ;  but  as 
compared  with  the  man  who  has  the  load  what  would 
you  say  ?  Ans. — He  is  going  fast.  Just  so.  You  see, 
therefore,  that  'light'  and  'heavy,'  'slow'  and 
'fast,'  are  terms  used  relatively.  We  say  they  are 
'relative  terms.'  I  will  write  that  on  the  board. 
Now  can  you  tell  me  exactly  how  fast  the  one  man  is 
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walking,  or  hew  slowly  the  other  is  moving,  or  haw 
fast  the  train  is  traveUing ;  just  as  you  said  how  much 
the  bag  or  the  load  weighed  ?  No  answer.  (A  boy) — 
We  want  a  measure.  Do  you  ?  A  measure  of  what  ? 
Ans, — Ql  the  rate  they  are  going.  Can  you  give  me 
cm  word  for  *rate  they  are  gomg?'  Ans. — Quick- 
ness; speed;  'motion.'  Some  boy  said  'motion;* 
but  in  our  last  lesson,  what  did  we  agree  that  *  motion ' 
should  mean?  Ans. — Change  of  place.  Yes;  so  we 
must  not  use  it  for  rate  or  speed  with  which  anything 
changes  its  place.  I  will  give  you  the  proper  word 
and  write  its  meaning : — 'Velocity  or  rate  of  motion.* 
Now  what  we  want  is  a  measure  of  velocity.  If  we 
have  such  a  measure,  what  will  it  enable  us  to 
say  respecting  the  motion  of  these  two  men  and  the 
train?  Ans. — Exactly  how  fast  they  are  going.  And 
without  such  measure  what  is  the  only  thing  we  can 
say  ?  An& — Only  how  fast  one  is  going  as  compared 
with  the  other.  Yes ;  what  were  the  terms  I  told  you 
we  should  use  in  this  latter  case?  Ans. — Relative 
terms.  You  remember  last  week  we  used^a  word  in  a 
sense  almost  the  opposite  of  relative,  what  was  it? 
Ans. — ^Absolute.  Just  so.  Now  tell  me  in  what 
terms  we  want  to  speak  of  the  velocities  represented 
in  that  picture?  Ans. — ^Absolute  terms.  But  in 
order  to  speak  in  absolute  terms,  what  is  it  we  require? 
Ans. — A  measure  of  velocity.  (A  boy,  putting  up  his 
hand) — Please,  sir,  how  can  you  measure  motion? 
Well,  that  is  what  I  was  about  to  ask  you.  Can  you 
weigh  velocity  ?  No,  sir.  Why?  Ans. — Because  it 
is  not  matter.  (A  boy) — ^You  can  measure  in  feet  or 
in  miles  the  distance  anything  goes.  Yes,  you  can ; 
but  what  of  that?  Ans.  (from  the  same  boy) — If 
the  man  with  the  bag  goes  two  miles,  and  the  man 
with  the  load  goes  only  one  mile,  the  velocity  of  the 
first  man  is  double  that  of  the  second.  (A  boy) — 
That  does  not  show  anything  about  the  velocity  they 
go  at,  at  all  That  shows  only  how  far  they  go. 
Exactly  so.  Smith;  and  can  you  prove  to  that  boy 
that  what  he  has  said  has  nothing  to  do  with  velocity  ? 
Ans. — ^Yes,  sir;  I  think  I  caa  The  first  man  may 
take  two  hours  to  go  his  two  miles,  while  the  second 
man  may  do  his  one  mile  in  half-an-hour.  Quite  so ; 
and  in  that  case  which  one  would  move  with  the 
greatest  velocity?  Ans. — The  second  one.  Yes; 
what,  therefore,  is  it  we  must  know  if  we  want  to 
measure  velocity,  besides  the  distance  passed  over? 
Ans. — The  time  it  takes  to  go.  True :  now  tell  me 
how  we  measure  velocity?  Ans, — By  the  distance 
passed  over  in  a  certain  time.  Right ;  then  tell  me 
how  you  would  state  the  velocity  of  that  train  ?  Ans. 
— A  mile  a  minute :  sixty  miles  an  hour.  Yes.  We 
have  on  the  board,  you  see,  '  velocity  is  rate  of  motion ;' 
I  will  write  under  it : — '  It  is  measured  by  the  space 
passed  over,  in  a  given  time.'  Have  any  of  you  boys 
ever  bowled  an  iron  hoop  down  a  hill  ?  Ans. — ^Yes, 
sir.  Ah  !  I  remember  when  I  was  a  boy  like  you,  I 
was  very  fond  of  going  up  Primrose  Hill — that  is  the 
name  of  a  little  hill  just  outside  of  London,  on  the 
north — and  after  tying  a  white  rag  to  my  hoop,  send 
it  flying  down  the  hill,  while  I  stood  at  the  top  and 
watched  it  Away  it  would  go,  at  such  a  rate.  I 
shouted  and  clapped  my  hands  as  I  saw  it  flying  away, 
quicker  and  quicker,  until  it  got  into  the  level  field  at 
the  bottom ;  then  it  went  more  than  half-way  across 
the  field,  getting  slower  and  slower,  until  at  last  it 
stopped.  Then  I  would  run  down  myself — so  fast ; 
getting  up  such  a  rate  by  the  time  I  got  to  the  bottom ; 


where  I  generally  managed  to  fall  down,  roll  ovei 
and  over,  and  at  last  stop.  I  would  at  once 
take  the  hoop  to  the  top  again ;  it  was  such  fun. 
Now,  can  you  tell  me  what  was  the  difference 
between  the  way  the  hoop  went  down  the  hill,  and  the 
way  it  went  when  on  the  level  field  ?  Ans. — It  went 
very  quickly  down  the  hill,  but  rather  slow  across  the 
field.  (Another  boy) — It  went  quicker  and  quicker 
while  it  was  on  the  hill,  but  when  it  got  to  the  field, 
at  the  bottom,  it  went  slower  and  slower.  Just  sa 
Suppose  I  could  notice  exactly  how  many  feet  die  hoop 
went  in  any  one  second  down  the  hill :  say  in  a  cer- 
tain second  it  went  twenty  feet ;  would  it  travel  more 
or  less  than  twenty  feet  in  the  next  second  ?  Ans.— 
More.  Yes,  I  daresay  it  would  go  thirty  feet;  and  in 
the  next  second  still  further.  Now,  for  that  kmd  of 
velocity  we  have  a  name,  which  very  likely  you  have 
never  heard  before,  so  I  will  write  it  on  the  board: 
*  accelerated  velocity.' 

You  said,  that  when  the  hoop  came  to  the  level 
field,  it  began  to  go  slower  and  slower,  and  then 
stopped.  Suppose  we  noticed  exactly  how  manj 
feet  it  went  in,  say  the  twentieth  second  before  it 
stopped,  and  found  that  in  that  second  it  travelled 
ten  feet :  in  the  next  second,  that  is  the  nineteenth 
second  before  it  stopped,  would  it,  think  you,  go  more 
or  less  than  ten  feet  ?  Ans. — Less.  Why  do  you 
think  so  ?  Ans. — Because  it  keeps  getting  dower  and 
slower.  Very  true ;  perhaps  it  would  only  travel  eight 
or  nine  feet ;  and  in  the  next  second  still  less,  and  so 
on,  until  it  stopped.  Have  you  ever  heard  of  the 
name  we  give  to  this  kind  of  motion  ?  Ans.— Re- 
tarded velocity.  That  is  quite  right,  Jones,  but  how 
did  you  come  to  know  that  word,  I  don't  think  I  have 
mentioned  it  before  in  my  lessons?  Ans.  (from 
Jones) — I  read  it  in  our  sixth  standard  reading  books. 
Good  :  I  am  quite  pleased  with  you,  my  boy,  for  think- 
ing of  what  you  read  Well,  I  vriU  write  this  term  on 
the  board :  *  Retarded  velocity.'  Now,  boys,  give 
me  some  instances  of  accelerated  velocity?  An& 
— A  truck  running  down  an  incline.  Some  water 
running  down  a  steep  place.  A  stone  falling  to  the 
ground.  The  bucket  going  down  the  well  when  yon 
let  go  the  handle.  Yes,  and  what  as  to  the  handle 
running  round?  Ans. — ^That  is  accelerated  velocity, 
too.  Now,  give  me  some  instances  of  retarded  velo- 
city. Ans. — Anything  going  along  level  ground.  A 
stone  thrown  up  into  the  air.  Just  so,  but  when  does 
this  retarded  velocity  come  to  an  end  ?  Ans.— When 
the  stone  has  gone  up  as  high  as  it  will  ga  Yes ;  and 
then  what  kind  of  velocity  will  the  stone  fall  with? 
Ans. — ^Accelerated  velocity.  (A  boy  holding  up  his 
hand.)  Well  ?  Please  sir,  what  is  the  name  d  the 
velocity  when  the  thing  goes  neither  quicker  and 
quicker,  nor  slower  and  slower ;  when  its  goes  along 
all  the  same  ?  Well,  now,  do  you  know  of  any 
such  velocity  ?  Ans. — ^Yes,  sir ;  if  a  train  keeps  going 
a  mile  a  minute,  Can  any  boy  give  me  anotha 
instance  of  such  velocity  ?  An& — ^The  earth  going 
round  the  sun.  Yes,  that  is  very  nearly  the  same 
What  term,  think  you,  we  might  apply  to  su^ 
Ans.— Even  velocity.  Yes,  'even'  is  a  very  good 
name  for  it ;  but  I  will  write  on  the  board  die  <»c 
generally  used  : — *  Uniform  velocity.'  You  spoke 
just  now  of  a  train;  tell  me  what  kind  of  veloaty  it 
has  on  starting?  Ans. — ^Accelerated.  And  when  it 
is  at  full  speed?  Ans.— Uniform.  And  when 
the  guard  puts  on  the  brake  to  stop  it?    Ans— 
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Retarded  Very  good ;  now  I  think  you  may  take 
out  your  books  and  write : — ^Velocity  is  rate  of  motion ; 
it  is  measured  by  the  space  passed  over  in  a  given 
time.  Accelerated  velocity  means  continually  increas- 
ing spaces  passed  over  in  equal  times.  Retarded 
velocity  means  continually  decreasing  spaces  passed 
over  in  equal  times.  Uniform  velocity  means  equal 
spaces  passed  over  in  equal  times.  End  of  lesson. 
I  may  here  remark,  that  I  always  get  the  boys  to  learn 
from  memory,  the  definitions  and  facts  that  are  written 
in  their  exercise  books.  I  need  scarcely  say,  that  no 
printed  text-book  whatever  fa  put  into  the  hands  of 
the  boys. 

a 

$upil  Eeacfiifs  (!Efxamiiati0n  <&ufl>tlon0« 

NOVEMBER,  1881. 

CANDIDATES. 

Three  hours  and  a-halj  aJiewed, 
Arithmetic. 

MALES. 

1.  If  a  pole  10  feet  high  cast  a  shadow  I3  feet  8  inches  long, 
how  high  is  a  tower  which  casts  at  the  same  time  a  shadow 
57  feet  long? 

2.  Compare  the  cost  of  150  oranges  at  9id.  a  dozen,  and  that 
of  3I  lbs.  of  tea  at  2s.  io|d.  a  lb. 

3.  Find  the  total  cost  of  the  following  :— 

3019  articles  at  i8s. 
517  articles  at  £1  18s. 
2466  articles  at  16s.  a  dozen. 
620  dosen  at  £2  4«.  per  score.^ 

4.  How  many  yards  worth  38. 7  jd.  should  be  given  in  exchange 
for  935}  yards  worth  18s.  ijd.  per  yard  ? 

5.  518  ac.  3  rd.  7|  poles  at  ;f  118  7s.  6d.  per  sere. 

FEMALBS. 

1.  Make  out  the  following  bill  :— 

81  yds.  sUk  at  3s.  9d.  per  yd. 

32{  yds.  flannel  at  is.  7d.  per  vd. 

108  yds.  serge  at  is.  8d.  per  yd. 

45  umbrellas  at  I  is.  6d.  each. 

51  prs.  of  silk  stockings  at  los.  7d.  per  pr. 

360  prs.  of  gloves  at  is.  2id.  per  pr. 

2.  Find  the  cost  of  7551  articles  at  £z  IS«-  ^^d.  each, 

3.  37  cwt.  2  qrs.  13  lbs.  9X£a  14s.  6d.  per  cwt. 

4.  What  is  the  value  of  10,060  articles  at  one  shilhng  and 
elevenpence  halfpenny  each  ? 

Grammar. 

1.  Parse  all  the  nouns,  verbs,  and  adjectives  in  the  following :— 

*  It  ceased,  the  melancholy  sound. 
And  silence  sunk  on  all  around  ; 
The  air  was  sad,  but  sadder  still 
It  fell  on  Marmion*s  ear. 
It  pluned  as  if  disgrace  and  ill, 
And  shameful  death,  were  near.'  Scott. 

Point  out  and  parse  all  the  adjectives  and  adverbs  in  the  above. 

2.  Give  two  examples  of  verbs  in  the  imperative,  and  two  of 
verbs  in  the  subjunctive  mood.       ,  ^      , ,.  j     .  4^  ♦u^ 

3.  What  adjectives  are  compared  by  addmg  er  and  esi  to  tne 

positive  ? 

Geography. 

Answer  two  questions, 

I.  Name  in  order  the  river-mouths,  bays,  headlands,  and 
principal  seaports  between  the  Firth  of  Forth  and  the  mouOi  of 
Uie  Thames.    Describe  briefly  the  character  of  each  seaport. 

2  What  diflerences  of  climate  are  there  between  the  east 
and  the  west  sides  of  Great  Britain  ?    Give  reasons  for  these 

1.  Say  what  you  know  about  the  physical  features  and  in- 
dustrial pursuits  of  Devonshire,  Cumberiand,  and  Aberdeenshire. 

Ifyouean^  draw  a  map  to  illustrate  one  answer,  and  msert  the 
lines  of  latitude  and  longitude. 


Composition. 
Write  from  dictation  the  passage  given  out  by  the  Inspector. 

Penmanship. 

Write  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 

Geraldine.  .        «-» 

Write,  in  small  hand,  as  a  specimen  of  copy-setling,  The 
Programme  of  ProceeJings, 

Music. 
A  quarter  of  an  hour  aiknvedfor  this  paper, 

I.  Write,  over  each  of  the  foUowing  notes,  its  pitch  nasM 
(C,  D,  Do,  Re,  or  other),  and  under  each  lU  duration  name 
(crotchet,  quaver,  or  other). 


2.  Follow  each  of  these  notes  by  its  corresponding  rest 

1  *  How  many  tones  and  semitones  are  found  in  a  major  scale, 
and  what  places  therein  do  the  latter  occupy? 

ANSWERS,— CANDIDA  TES. 
Arithmetic. 

MALES. 


I. 


12  ft  8  in.  3  ijC2  in. 
57  ft  =  684  in. 

152  in.  :  684  in.  ::  10  ft.  :  height  of  tower. 
IQft.  X  Itt  =  45  ft. 


u    d. 


2.  («)  150  a*  9l  P«'  ^^^'  =*  "*  dot.  at  9l<i-  «wh  =s    9  i^ 
m  3*  lbs.  at  2s.  loid.  =  '.Q.  ^ 

(a)  is  less  than  (*)  by  ad^ 

£     ».   d. 

3.  3019  arts,  at  i8s.  =  (;f30i9-A  of  ;^30i9)=27i7    2    o 

517     M    ;£ii8s.=aio34-Aofi;5i7)=  982    6    o 

466     .  l6s.perdos.=(2466atis.4d.ei)=:  164    8    o 

620  dos.  at  £2  4«.  P«  iCore=372  at  £2\=^  818    8    o 

Total  cost=468a    4    o 

4.  i8s.  7jd.  being=  5  times  3s.  7H.  '•  5  times  935i  J^^  »«»' 
le  given  in  exchange,  f .^.,  4672i,yds.    Ans. 

£      s.  d. 

c.  Value  of  I  ac  ="«    7    6x8 

^  10 


If 
)i 

>> 
If 


518  ac. 
2  ro.  =  J  val.  of  I  ac.  = 
I  ro.=  I  »i  2ro.  = 
5  po.  =3  I  „  I  ro.  ss 
2^  po.=  i  II  5  po.  = 
i   po.  =  iV     II    2ipo.= 


1183  IS    ox  I 

ID 

I 1837  10    o 
5 

59187  10  o 
1183  15  o 

947  o  o 
=61318  5  o 


59  3  9, 
29  II  io| 

3  13  "H 
I  16  iiH 

3  W 


518  ac.  3  ro.  7f  po.  =  ^6ui2  is  3lt  Ans. 


I. 


FBUALES. 

S.  d. 

9 

3 

o 

45  umbrellas  J,  lis.  6d.  =25  17    6 

51  pairs  „i08.7d.  =26  19    9 

360    ,,  I,  is.2ld.=2i  15    o 


81  yards        at  3s.  9^.  ="5    3 
225     „  II  IS.  7d.  =17  16 

io8     „  ,1  "•  8d.  =  9    o 


116  12    3    Ans. 
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2.    Value  of  whole  at  £1 


£ 

s. 

d. 

**" 

7551 

0 

0 
3 

n 
»f 
It 

»» 
t» 

»• 


£z 

xos. 

5s. 

(is. 

2d. 


£=22653     O  O 

i  val.  at  ;f  I  =  3775  10  o 

I      „     10S.S  1887  15  o 

i      >f      5«.)=   (377  "  6)  i0  be  omit' 

ted  in  adding, 

\      „      IS.  s       62  18  6 

i      „     2d.  =        7  17  3i 


^^3155.  2j     = 


3.     Value  of  I  cwt. 


28387    o    9t    Ans. 

;f    s.d. 
=     4  14    6x1 
6 


28    7    o 
6 

170    2    o 
4  14    6 


If 


37  cwts.  =  174  16    6 

2  qrs.  B3  ^  val.  of  I  cwt.  =     273 

14  lbs.  a  i      „     2  qrs.  a     o  II    9} 


w    37  c^-  ^4  qrs. 
subtract  „      i  lb.  »  ^  of  14  lbs. 


177  IS    6J 


ft 


37  cwt.  2  qrs.  13  lbs.        =  177  14    8f    Ans. 


4.  10,060  arts,  at  is.  11  id.  »  10,060  at  2s.  - 10,060  halfd. 

=  A  of;tio,o6o-5,03od. 

or  4198.  2d. 
=  jfioo6-;f20  19s.  2d, 
f>.,  fg%<t  OS.  lod. 


Grammar. 

I.  Parsing  of  nouns,  verbs,  adfectives,  and  adverbs, 

ceased-^mVnxa,  reg.  verb,    indtc.  past  indef.  3rd  pers. 

sing*,  agreeing  with  subj.  it, 
melancAo/jf—quaX,  adj.  limiting  sound, 
sound—mbtti,  noun,  neu.  sing.  nom.  in  apposition  wjth  it. 
silence — abstr.  noun,  neu.  sing.  nom.  subj.  of  sunk, 
sunk — (=  sank),  intrans.  ▼.  Trreg.  sink,  sank,  sunk,  indie 

past  indef.,  3rd  pers.  sing.  agr.  with  silence, 
all — ^an  adj.  used  for  a  pronoun. 
around— aA^,  (modif. '  stood '  or  other  verb). 
air — abstr.  noun,  neu.  sing.  nom.  subj.  of  toas. 
fMu— irreg.  subst.  v.  am,  was,   been,  indie,  past  indef. 

3rd  pers.  sing.  agr.  with  air, 
sad-^Bd'},  limiting  air,  used  predicatively. 
sadder—idv,  compar.  deg.  modif, /ell, 
still^'tudy.  of  degree,  modif.  sadder, 
/^//—intrans.  v.  irreg.  fall,  feU,  fallen,  indie,  past  indef. 

3rd  pers.  sing.  agr.  wiUi  ii, 
Marmioti^s — ^prop.  noun,  mas.  sing.  poss.  attrib.  to  ear, 
ear — com.  noun,  neu.  sing.  obj.  gov.  by  on, 
plained^^  complained),  intrans.  r^.  v.  indie,  past  indef. 

3rd  pers.  sing.,  agr.  with  it. 


disgrace —  \ 
iU-^  \  abstr. 

deaths      ) 


noons.  nent«  sing.  nom.  subj.  were. 


xAtfm<6f/— qua],  adj.  limiting  deaiK 

were^Xxieg,  subst  verb,  am,  was,  been,  subj.  past  indef. 

3rd  pers.  plur.  agr.  with  disgrace,  ill,  deaih, 
fMor— adv.  modif.  were,  used  predicatively. 

2.  Two  examples  of  verbs  in  the  imperative  mood—Read 
thb.  Stand  at  ease ;  subfunctive—  Wert  thou  in  the  cauld  blast, 
I'd  shelter  thee.     I  fear  lest  he  eome, 

3.  («)  Adjectives  of  one  syllable  are  generally  compared  by 
-^  and  est,  as  long,  longer,  longest ;  safe,  safer,  safest. 

{P)  Dissyllables  ending  in  -y  (changed  into  -f  before  -er  and 
-est),  'ble,  -er,  and  -ow  frequently  add  -er  and  ^est ;  as — ^happy, 
happier,  happiest;  tender,  tenderer,  tenderest;  shallow, 
shallower,  shallowest. 

{i)  Adjectivei  of  all  terminations  accented  on  the,  second 
syllable  often  take  -er  and  -«//  ;  as^complete,  completer,  com- 
pletest ;  divine^  diviner,  divinest. 


Geography. 

1.  The  river-mouths,  etc.,  between  the  Firth  of  Forth  and 
the  Mouth  of  the  Thames  are— .ST.  Abb's  Head,  Month  of  the 
Tweed,  Mouths  of  the  Wansbeck  and  Blyth,  Mouth  of  the  Tyne, 
Newcastle,  great  seaport  for  coal,  Sunderland  at  the  moiUh  of 
the  Wear,  next  to  Newcastle  as  a  coal  pori,Stockton  at  theMW^ 
of  the  Tees,  has  great  Baltic  trade,  Flamborou^h  ffead^  Bridlmg- 
ton  Bay,  Spurn  Head,  Number  Mouth,  Bull,  the  third  seapoit 
in  England,  trading  with  the  Baltic  and  the  Mediterranean, 
Boston  has  considerable  trade  with  London,  and  stands  at  the 
ptouth  of  the  fVitham,  the  Wash,  receiving  the  waters  of  the 
Trent  and  the  Ouse,  Hunstanton  Cliff,  Yarmouth  at  the  mouth 
of  thi  Yare,  the  great  centre  of  the  English  herring-fishexy, 
whence  herrings  are  sent  to  London,  the  Mediterraneao,  and 
the  West  Indies,  Lowestoft  Ness,  Harwich,  one  of  the  best  sea- 
ports on  the  east,  at  the  mouth  oftheStour,  mouth  of  the  Chdmer, 
the  Naxe,  Foulness, 

2.  The  mountains  of  the  west  act  as  a  screen  to  protect  Uie 
eastern  plains  on  that  side  where  they  are  in  danger  of  excessive 
rainfall,  which  would  injure  the  crops.  As  heavy  mamcs  of 
clouds  are  driven  up  from  the  Atlantic,  they  are  caught  by  the 
mountain  heights,  lose  their  moisture,  and  originate  some  con- 
siderable rivers.  The  barren  hiils  on  the  west  are  almost  con- 
tinually shrouded  in  mist,  while  the  districts  beyond  them 
receive  only  the  proper  amount  of  water.  These  facts  render 
the  climate  of  the  east  coast  less  mo  st  than  that  of  the  west. 

3.  Devonshire  occupies  that  portion  of  the  south-westem 
mountain  group  where  the  moorlands  rise  to  their  greatest  height 
and  present  their  wildest  scenery. 

The  county  is  naturally  divided  into  three  parts:  (i)  Ex' 
moor,  a  high  table-land,  covert  with  patches  of  bog,  treeless, 
and  almost  uninhabited  ;  (2)  Dartmoar,  a  wild  and  very  exten- 
sive table-land,  the  surface  is  barren,  but  under  it  are  minerals 
of  great  richness ;  and  (3]  a  broad  plain  of  pasture-land  lying 
between  (i)  and  (2),  whidi  forms  some  of  the  richest  fiumiog- 
ground  in  England.  The  industrial  pursuits  are  mining,  agri- 
culture, ship-building  at  the  various  seaports,  cider-making. 

Cumberland  has  a  mountainous  surface^  with  fine  valleys  be- 
tween the  hills.  It  contains  the  chief  heights  of  the  Cumbrian 
mountains,  and  a  number  of  beautiful  lakes  presenting  the  finest 
scenery  in  England.  There  are  only  three  rivers  of  an^  im^t- 
ance.  The  climate  being  extremely  moist,  agricultnre  is  chiefly 
confined  to  stock-breeding,  though  green  crops  are  grown  to 
great  perfectioiL  Hiere  is  also  ccmiI  and  iron  minings  and 
Borrowdale  has  a  rich  plumbago  mine. 

Aberdeenshire  is  mountainous  in  the  S.W.  the  rest  being 
level  or  undulating.  There  are  four  considerable  rivers  in  the 
county.'  Although  only  one-third  of  the  surface  is  arable,  it  is 
under  the  most  skilful  cultivation,  and  more  faX  cattle  are  reared 
than  in  any  other  county  of  Scotland.  There  are  many  eranite 
quarries,  and  large  quantities  of  the  beautiful  stone  are  snipped 
to  London.    The  rivers  are  fiuned  for  their  salmon  fisheries. 


I. 


P 


B 


Music. 

D 


■^ 


F 


i 


i 


Crotch«L       Semtbrere.     Semiqaaver.       Qna' 

ZIP — zr 


i 


3.  Five  tones  and  two  semitones,   the  latter  betiig  fovnd 
between  the  3rd  and  4th,  and  7th  and  8th  notes. 


FIRST  YEAR. 
Pupil  Teachers  at  end  of  First  Year. 

Three  hours  and  a  half  allowed. 
Arithmetic. 

MALES. 

1.  Reduce,   add  together,  and  state  total  of  the  foUowias 
five  quanUtics  !— jf 6|,  £\ij\,  £%\\,  jf  575,  ;f  14*125. 

2.  What  is  the  cost  of  5}  oz.  of  gold  when  if  oc.  are  worth 

£fi\^ 

3.  Reduce  i\  of  a  guinea  to  the  decimal  of  £, 

4.  By  what  decimal  is  \\  greater,  or  less,  than  the  product  of 
'00756122  X  77*482  ? 

5.  Divide  the  sum  of  £^  5s.  8d.  between  two  peoplc^so  that  ooe 
nuy  have  three  times  as  much  as  the  other. 
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FEMALES. 

8 

1.  If agentleman's income  be  £%QO  a  year,  and  he  spend? 
19s.  4d.  a  day,  how  much  will  he  have  saved  at  the  year's  end 

2.  If  I  pay  10  shillings  for  the  carriage  of  3  tons  for  6  miles, 
what  must  I  pay  for  the  carriage  of  12  tons  17  cwt.  for  17  miles  ? 

3.  A  gentleman  bought  a  wedge  of  gold,  which  weighed 
14  lbs.  3  ozs.  8  dwt.,  for  the  sum  of  ;£'5I4  4s. ;  at  what  rate  did 
he  pay  for  it  per  ounce  ? 

4.  How  many  allowances  of  5  oz.  7  drs.  each  may  be  cut 
from  seven  cheeses,  each  weighing  i  cwt.  2  qrs.  5  lbs.  ? 

Grammar. 

1.  Parse  each  word  in  the  following : — 

(a.)  Yours  faithfully. 

Iff. )  '  Sweet  lord,  you  play  me  false.' 

{c.)  '  Far  from  the  madding  crowd's  ignoble  strife.' 

2.  What  is  meant  by  interrc^tive  adverbs  ?    Give  examples. 

3.  The  suffix  ly  forms  certain  words  into  adverbs,  others  into 
adjectives:  give  examples. 

Geography. 

z.  Draw  a  full  map  of  France.  Insert  the  lines  of  latitude 
and  longitude. 

2.  Trace  minutely  the  course  of  the  Rhine,  mentioning  in  crder 
its  tributaries  and  the  towns  on  its  banks,  and  describing  the 
character  of  the  country  through  which  it  flows. 

History. 

1.  Write  down  a  list  of  our  sovereigns  from  Alfred  to  Edgar, 
with  dates. 

2.  What  sovereigns  reigned  between  Henry  I.  and  Richard 
II.  ?    Give  their  dates. 

3.  Mention  the  names  and  dates  of  sovereigns  who  sat  on  the 
throne  between  1660  and  176a 

Penmanship. 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Geraldine. 

Write,  in  small  hand,  as  a  specimen  of  copy-setting,  The 
Programme  of  Proceedings* 

Composition. 

Write  from  memory  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Music. 

A  quarter  of  an  hour  allowed  Jor  this  faper^ 

t.  Write  in  a  the  scale  of  D  {Re\  and  in  b  the  scale  of  B  |^ 
{Se\  placing  a  sharp  or  a  flat  biefore  each  note  requiring  one. 
Mark  the  places  of  the  semitones. 


P 


I 


I 


2.  Place  its  third  below  tf,  its  fifth  below  ^,  its  fourth  above  ^, 
its  fifth  above  d^  and  its  octave  below  e. 


P 


^^ 


I 


za: 


^^ 


3.  How  many  semiquavers  are  equal  (in  length)  to  one  semi- 
breve? 

How  many  quavers  are  equal  (in  length)  to  one  minim  ? 

How  many  crotchets  are  equal  (in  length)  to  one  dotted 
minim? 


ANSWERS.^FIRST  YEAR. 
Arithmetic. 

MALBS. 


I. 


£    s.   d. 

:6|  =676 

:i9l                 =  19  16  8 

;2iir                  =  21    6  8 

£S1S    =  £Sl  =     5  IS  o 

£hi2S-£ia\-  14    2  6 


2. 


67    »    4    Ans. 


3- 
4. 


if  oz.  cost  £(i\ 
I    oz,    „     ;f6i-5-i| 

ie.,  £HV-  =  /22  igs.  3fd.  Ans. 

^Sf  gui.  =    3x21 

fr^        li^  s.  «  A  -  -225.  Ans. 


6j3 
II 


w 


w  = 


-00756  122 
77-482 
1512244 
6048976 
3024488 
5292854 

•58585844804 

•5757575757575- 


.'.  (a)  is  less  than  (b)  by  •01010087228^4    Ans. 

5.  In  this  sum  the  one  gets  one  share  and  the  other  three  shares ; 
or  £a  5s.  8d.  is  to  be  divided  into  four  parts,  one  of  which  parts 
goes  to  one,  and  three  to  the  other. 

i  of  £a  5s.  8d.  r=;gi  IS.  5d. 
.*.  t    i»         n         '^  £^  4s.  3<<-    Ans. 

FEMALES. 

I.     jis^S -365  times  8d.    '^£z6s-£\z    3s.  4d. 

B  £1^2  16s.  8d.  of  expenditure. 
;f50o-;f352  i6s.  8d.  ^  £i^T    3s.  4d.    Ans. 

'•    ISu.'lTrS'b:}::   «o,.  :  price  of  cmUge. 

3.  14  lbs.  3l  oz.  =  I7if  oz. 

.-.  the  price  of  i  oz.  =  ;f5i4    4s.  -f  *i' 

5. 

857)  2571  o  (;f3.    Ans. 
_?57i 

4.  1  cwt.  2  qrs.  5  lbs.    x   7  =  310,016  drams. 
5  oz.   7  drs.  «  87     „ 

87)310016(3563   Allowances. 

261 

490 
435 

551 

522 

296 
261 

j5  drs.  ■=  2  ozs.  3  drr.    Remaining. 

Grammar. 

1.  (a)  Kwrr— simple  personal  pro.  2nd  pers.  mas.  or  fem.  plur. 

poss.  used  predicativcly  (of  serzant  ?), 
faithfully ^uAstxh  of  manner,  modifying  the  assertion 

*  lam  yours/ 
(fi)  5za«/— qual.  adj.  limiting  lord, 

lord— com,  noun,  mas.   sing.  nom.  of  address,  or  vo- 
cative. 
you — simple  pers.  pron.  2nd  pers.  sing,  in  meaning, 

plural  form,  nom.  subj.  of  play, 
flay — intrans.  verb,  reg.  indie,  pres.  indef.  2nd  pers. 

plur.  agr.  with^<w. 
me — simple  pers.  pron.  3rd  pers.  sing.  mas.  or  fem.  obj. 

gov.  by  (with), 
false — adv.  of  manner,  modif.//a^. 
(c)  Far— adv.  of  deg.  modif.  the  phrase  'from  the  mad- 
dingf*  etc. 
Awfi— prep.  gov.  obj.  case  strife, 
the— dtf.  art.  or  disting.  adj.  limiting  crowd. 
madding—qvLal.  adj.  limiting  croztfd. 
croivifs'— com.  collective  noun.  neut.  sing.  poss.  attrib. 

strife, 
strife— 9bsiJ.  noun,  neut  sing.  obj.  goy.from. 

2.  Interrogative  adverbs  are  those  used  in  asking  questions, 
and  which  at  the  same  time  modify  the  verb,  as — how^  in- 
terrogative of  manner;  where^  of  place  ;  when,  of  time  ;  why,  of 
cause. 
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3.  (a)  The  suffix  ly  fonns  adverbs  (i)  from  nouns— ^vf^ 
dai/|^;  hour-V^,  week-/^  (2)  Itomadjeetiues : — wise-Zy^,  strong-/)^/ 
(3)  ixom  participles, — ^knowing-Zy,  loving-/^. 

{b)  Aajectives  are  formed  from  AMiifj— man  (y,  month-/y, 
heaven-^i',  ghost- />^. 


Geography. 

X.  The  Rhine  has  its  main  source  in  Mt.  St.  Gothard,  passes 
through  the  magnificent  ravine  of  the  Rheinwald,  unites  with 
a  second  head-stream,  and  flows  through  a  beautiful  valley  to 
Lake  Constance.  After  leaving  this  lake  it  forms  the  celebrated 
falls  of  Schaffhausen^  and  winding  between  lofty  rocks  is  joined 
by  the  Aar  and  reaches  Basle,  At  this  town  the  river  turns 
north,  flowing  through  a  rich  open  valley,  and  before  it  reaches 
Mentz  it  is  joined  by  the  Nechar  from  the  Black  Forest,  and 
the  Mayne  from  the  Fichtelbeig  in  the  N.E.  of  Bavaria.  After 
leaving  Mentz  it  flows  west  for  a  short  distance  through  an 
unbroken  succession  of  picturesque  scenery,  and  then  turns  N.W. 
until  it  enters  the  fl  its  of  Holland.  Before  this,  however,  it 
is  joined  by  the  Moselle  from  the  Vosges  Mts.  on  the  left,  and 
by  the  Lahn,  Ruhr^  and  Lippe,  Entering  Holland,  it  imme- 
diately divides  into  two  branches,  the  southern  and  larger 
called  the  Waal^  which  flows  west,  and  joins  the  Maas  ;  whilst 
the  other,  called  the  Rign  (Rhine)  flows  N.W.,  and  after  divid- 
ing into  several  other  branches,  falls  into  the  North  Sea  below 
Leyden.  Just  after  entering  Holland  the  Rhine  throws  00"  a  branch 
called  the  YsseU  which  falls  into  the  Zuyder  Zee ;  and  half-way 
between  Utrecht  and  Leycen  the  Amstel  leaves  the  main  stream, 
and  flows  into  the  estuary  called  the  Y.  The  delta  of  the  Rhine  is 
the  largest  in  Europe,  and  the  length  of  the  river  is  at  least  800 
miles.  The  towns  on  the  main  stream  in  order  are : — C<m^ 
stance,  Basle,  Strasbourg,  Carlsruhe,  Sfires,  Mannheim,  Worms- 
Mmtt,  Coblentz,  Bonn,  Cologne,  Nimegtten  ( Waal),  Zutphen, 
(  Yssel),  Rotterdam^  Utrecht^  Amsterdam  {Amstel)* 


History. 


A.n. 


I.           Alfred 

began  to  reign 

S71 

Edward  (tl 

le  Elder)         „ 

»| 

901 

Athelstan 

99 

ft 

925 

Edmund 

l» 

If 

941 

Edred 

»» 

»f 

946 

Edwy 

»» 

l» 

955 

Edgar 

ft 

11 

958 

2.  The  sovereigns  between 

Henry  I 

.  and  Richard  II.  were- 

A.D. 

Stephen 

who  began 

to  reign 

"35 

Henry  II. 

If 

f> 

1 189 

Richard  I. 

M 

19 

John 
Henry  III. 

»f 

»> 

1199 

M 

tf 

1216 

EdwaxdI. 

f» 

99 

1272 

Edward  II. 

f* 

>| 

1307 

Edward  III. 

If 

A.D. 

1327 

3.    Charles  II. 

began  to  reign 

1660 

James  II. 
WiUiam  III.  \ 
Mary  II. 

f» 

f  1 

1685— dethroned  1688 

1689 

»» 

»t 

Anne 

99 

»> 

1702 

George  I. 

tt 

t» 

1714 

George  II. 

»f 

99 

1727 

George  III. 

f» 

»» 

1760 

I. 

a 


Music. 
b 


^^  ^i^-^±^"'^:^^M^" 


■J  ipbw 


$ 


2. 

a 


b 


^^ 


I    "    B    .-J 


3.  Sixteen. 
Four. 
Three. 


SECOND   YEAR. 
Pnpil  Teachers  at  end  of  Second  Year. 

Tkree  hours  and  a  half  allowed^ 
Arithmetic. 

MALES. 

1.  Siz^-nine  rifle  competitors  iired  30  shots  apiece,  and  each 
man  made  an  average  of  1}  centres.  What  was  the  percentage 
of  centres  to  shots  ? 

2.  Find  the  interest  on  ^527  lis.  9d.  for  7}  years  at  3^  per 
cent,  per  annum. 

3.  By  selling  eggs  at  3  a  penny  I  gain  5  per  cent  What  do 
I  gain  or  lose  per  cent,  by  selling  them  at  the  rate  of  25 
for  6d.  ? 

4.  Divide  ;f  723  15s.  among  A>  B,  C,  D,  so  that  A,  B,  and 
C  shall  receive  equal  shares,  and  D  f  of  one  of  their  slura. 

5.  Bought  236  yds.  of  lace  at  7s.  loAd.  per  yd. ;  sold  \  of  it 
at  IDS.  6d.  per  vd.,  \  at  8s.  6d.  per  yd.,  and  the  remainder  at 
7s.  per  yd.  What  was  the  gain  or  loss  per  cent,  on  the  whole 
outlay  ? 

FEMALES. 

1.  Divide  9i  by  |  of  7 ;  and  5205)  by  \  of  91. 

2.  If  25f  s.  will  pay  for  the  carriige  of  i  cwt.  for  X45J  mileSi 
how  far  may  6}  cwt.  be  carried  for  the  same  money  ? 

3.  If  jf  50  in  5  months  gain  £2^9  what  time  will  £ii\ 
require  to  gain  £1-^^  ? 

4.  Reduce  9  oz.  2f  drs.  to  the  fraction  of  a  pound  avoir- 
dupois. 

Grammar. 

1.  Point  out  and  parse  all  the  pronouns  and  prepositions  in 
the  following : — 

'  And  never  yet,  sbce  high  in  Paradise 
O'er  the  four  rivers  the  first  roses  blew, 
Came  purer  pleasui-e  into  mortal  kind 
Than  lived  thro'  her  who  in  that  perilous  hour 
Put  hand  to  hand  beneath  her  husband's  heart 
And  felt  him  hers  again.' 
(a)  What  are  the  analogous  forms  to  'hers,*  derived  from 
thou,  you,  they  t  and  how  does  the  use  of  these  forms  (hen, 
etc.,  etc)  differ  from  that  other,  thy, your,  their t 

{b)  Point  out  the  principal  sentence  in  tbe  above,  and 
analyse  it. 

2.  Explain  the  terms— Sjmtax,  subject,  predicate,  oompla 
sentence,  subordinate  sentence. 

Qeography. 

1.  Draw  a  full  map  of  our  possessions  in  South  Africa. 
Insert  the  lines  of  latitude  and  longitude,  and  explain  how  they 
are  useful  in  drawing  a  map. 

2.  Give  notes  of  a  lesson  on  '  The  Productions  and  Trade  of 
Hindostan.' 

SECOND  PAPER. 

One  hour  allowed  fir  Females,  two  hours  and  a  half  allowed fsr 

Males. 

History. 

1.  How  came  there  to  be  Roman  legions  in  Britain  ?  When 
and  why  did  they  leave  it  ? 

2.  What  was  Danegeld  ?    Tell  its  object  and  effect. 

3.  In  what  way  did  Edward  III.  and  Henry  IV.  respectively 
obtain  the  throne  ? 

Penmanship. 

Write  in  large  hand,  as  a  specimen  of  copy-setting  the  woid 
Gerafdine, 

Write  in  small  hand,  as  a  specimen  of  copy-setting,  Tki 
Programme  0/  Proceedings. 

Composition. 
Write  full  notes  of  a  lesson  on  'Malt  and  Hops.* 

Euclid. 
[All  generally  understood  abbreviations  for  words  may  be  nsed.] 
I.  The  angles  at  the  base  of  an  isosceles  triangle  are  eqtul  to 
each  other,  and  if  the  equal  sides  be  produced  the  angles  00  the 
other  side  of  the  base  shall  be  equal. 
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2.  To  bisect  a  given  finite  straight  line — that  is,  to  divide  it 
into  two  equal  parts. 

3.  Describe  a  circle  which  shall  pass  through  two  given  points, 
and  have  its  centre  in  a  given  straight  line.  Is  this  always 
possible  ? 

Music. 

A  quarter  0/  an  hour  alUnvtd  for  this  paper, 

t.  Write,  under  each  of  the  following,  the  name  and  quality 
(major,  perfect,  or  other)  of  the  interval  it  forms : — 


:^:S: 


I 


:a: 


t=SL 


I 


-^ 


tOL 


=te 


t«- 


2.  Write  in  a  two  measures  of  common  time,  and  in  h  two 
measures  of  triple  time.     Place  the  time  signature  before  each. 

a.  h 


m 


I 


3.  Write  in  a  the  signature  of  G  (Sol),  in  ^  that  of  F  (Fa),  in 
c  that  of  E  ( J/i),  and  in  J  that  of  Ej*  (Afe). 


$ 


I 


I 


ANSWERS.SECOND    YEAR. 
Arithmetic. 

MALES. 

1.  69  times  30  shots  =  2070  shots. 
69  times  \\  centres  —  92  centres. 

2070  shots  give  92  centres. 
.•.  100    „        „  92  X  ViWr. 
••^•»  Ht  =  4f  p.c,     Ans. 
it    s.    d. 

2.  Interest  s  527  11    9    X7J  x  3^% 

lOQ 

. 7» 

263  15  loi 

3693    a    3 

3956 


";i 


395  n  9i 

11870  14  4^ 

122.66    8  2*25 
20 


Ans. 


II 


II 


II 


1328 
12 

3*3825 
/.  Interest  =  ,^122  133.  3'382Sd. 

3.  The  price  of  i  when  3  cost  id.  =  \A, 

i»        Iff    I      It  25    „  6d.  =s  A^' 
/.  selling  the  article  at  id.  brought  \%%  of  prime  cost 
II  Id.        „       !H 

II  Ad-     II        'it 

100 
.1  ^rd.      „       75| 

100 
/./.,  a  loss  of  2^  p.c.    Ans. 

4.  A,  B,  C,  and  D  get  a  total  of  3|  parts  of  ;f723  15s. 

A    «        ^.    ^  ;f    s.    d.  jf     8.    d. 

A,  B,  or  Cs  share  =  723  15    o  -f  3}  =  3618  15    o 

6x3 
t%  —     603    2    6 

3 

M  =       201     O  10 

.'.  D's  share  \  of  ;f20i  is.  3d  =  ;^I20  12    6 

£  8.  d. 

\  of  236  yds.  a  59    at  los.  6d.  *»  30  19  6 

\       „           «-  7*1   •»    8s-  6d.  «  33  8  8 

the  remainder  =  98^  „    7s.  od.  ««,  34  8  4 

Total  —  98  16    6 
236  at  7s.  10^.  «=  92  18    6 
.*.  there  is  a  gain    5  18    o 
£^  1 8s.  6d.  brings  a  gain  of  ;f5  185. 
iiQO  „  ;g5  i8s-  ^  _ 

'•'.,  M\W— 6  HW  P.c.    Ans. 


5. 
And 


i 


FEMALES. 

1.  («)  9i  -5-  iof7«V  X  ?=2lJ 

w  5205*  4- 1  of  91 «  "t»A  X  tH = ^w^  -jiii 

2.  I    cwt.  is  carried  145^  mis.  for  25fs. 
•*•  6|  „  „       i4St        II        II 

"ST 
f> ,  V^  °^l^  ~22JV  mis.    Ans. 

^'         f S.  :  fiA  i  ••  5  mos.  :  time  required. 

5_mos.  X  150  X  156^     ^^3,    ^^ 

40  x  32s  * 

4.  9  oz.  2^  drs.  ^  I46f  d-s.  ^  Jf|J  «  J    Ans. 

I  ll>.  256  dis. 

Grammar. 


1.  In — prep.  gov.  obj.  case  Paradise. 


oer^ 
into — 
thrd— 


11     It 


»i 
ti 


i> 


II 
II 


nvers, 

kind, 

her. 


her — personal  pron.  3rd  pers.  sing.  fem.  obj.  gov.  by  Mrv*. 
who — simple  rel.  pron.  referring  to  her.  3rd  pers.  sing. 

fem.  nom.  subj.  ol  put, 
in — prep.  gov.  obj.  case  hour, 
to—-  .,        „         ,,  hand, 

beneath — prep.  gov.  obj.  case  heart. 
^/r— pronominal  poss.  adj.   limiting  husBand. 
him — pers.  pron.  3rd  pers.  sing.  mas.  obj.  gov.  hyfeit, 
hers — pers.   pron.   3rd   pers.  sing.  fem.  poss.  case,  used 
predicatively  of  husband. 
(a)  The  forms  of  thou,  you,  and  they,  analogous  to  '  hers,* 
are  thine,  yours,  and  thetrs.    These  forms  differ  from  thy,  your, 
and    their   (which    are  used   attributively),    in    being   used 
without  an  expressed  noun  and  only  in  the  predicate  of  the  sen- 
tence.    Thin '  is  sometimes  used  in  poetry  for  thy  before  a  word 
beginning  with  a  vowel. 

{d)  The  principal  sentence  is  'and  never  yet  came  purer 
pleasure  into  mortal  kind.' 

Pleastire    simple  subject 

purer enlargement  of  subject. 

came  incomplete  predicate. 

into  mortal  kind     completion  of  pred. 

never  yet extension  of  pred.  {time), 

2,  Syntax  {syn,  together,  tcLxis  arrangement)  is  the  proper 
arrangement  and  connection  of  words  in  a  sentence. 

The  subject  denotes  that  which  we  speak  about,  and  is  always 
in  the  nominative  to  some  verb. 

The  predicate  b  that  which  denotes  what  is  said  about  the 
subject. 

Complex,  when  applied  to  a  sentence  means  that  the  sentence 
is  one  which,  besides  a  principal  subject  and  predicate,  contains 
one  or  more  subordinate  clauses  which  have  subjects  and  predi- 
cates of  their  own. 

A  sentence  is  a  collection  of  words  so  arranged  as  to  make 
complete  sense. 

A  subordinate  sentence  form;  a  dependent  part  of  a  principal 
sentence,  just  as  if  it  were  an  ordinary  substantivd  adjectivei  or 
adverb. 

Geography. 

1.  The  lines  of  latitude  and  longitude  are  useful  in  fizingthe 
positions  of  places  exactly  as  they  are  on  the  earth  itself.  They 
form,  in  fact,  a  complete  set  of  guiding  lines  for  drawing  a 
correct  representation  of  parts  of  the  earth. 

2.  Notes  on  the  '  Productions  and  Trade  of  Hindostan.' 
Productions  (a)  Vegetation—oX  forest  trees,  teak  used  for 

ship-building,  rivals  the  oak— of  fruit  trees,  the  various  species  of 
palms — rice,  forming  staple  article  of  food  is  the  chief  grahi 
cultivated — but  wheat,  barley,  millet  and  maize  also  rai^ — 
besides  sugar-cane,  mulberry-tree,  cotton,  indigo,  pepper — tea 
plant,  which  grows  wild  in  Assam,  has  lately  been  carefully 
attended  to— that  valuable  plant  '  Cinchona  '  is  successfully 
grown  in  the  high-grounds — and  opium,  of  which  the  govern- 
ment has  a  monopoly,  grows  chiefly  in  Bengal. 

(Jti)  Animals— the  buflfalo,  camel,  and  elephant,  are  domesti- 
cated—Hindoo cattle  have  a  hunch  on  the  shoulders,  and  sheep 
have  hair  instead  of  wool — the  cashmere  goat,  noted  for  its  fine 
wool,  the  silkworm,  and  lac  insect  are  largely  reared — of  wild 
animals,  the  leopard  is  frequently  hunted — the  lion,  seen  only 
among  the  northern  mountains — the  Bengal  tiger,  and  the 
rhinoceros,  are  noteworthy. 
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{c)  Minerals  comprise  iron,  copper,  tin,  gold,  and  coal. 
Diamonds  are  found  in  several  districts,  the  most  valuable  being 
those  of  Orissa  and  Golconda. 

Trade  very  extensively  carried  on  with  Britain,  China,  Japan, 
France,  and  Australasia — opium  exported  to  China  and  Japan — 
indigo,  silic,  and  tea  to  France  and  Great  Britain — silk  and  salt- 
petre to  AJnerica —  principal  part  of  exports  is  conveyed  to 
the  United  Kingdom — one-half  of  all  imports  comes  from 
United  Kingdom — ^these  consist  chiefly  of  cotton  goods  and 
yam,  railway  materials,  and  various  metals— opium  exchanged  with 
China  for  tea  and  silk,  which  are  then  sent  to  England — ^thus 
Britain  is  implicated  in  this  diabolical  traffic — internal  trade 
has  been  vastly  developed  by  means  of  railways  and  canals. 

History. 

1.  Julius  Csesar  having  conquered  Gaul  was  led  either  from 
curiosity  or  ambition  to  invade  Britain,  B.C.  55r  with  two  legions, 
and  again  in  54,  with  five  legions.  Csesar  having  forced  the 
Britons  to  yield,  left  the  island,  and  not  till  A.  d.  43,  did  Roman 
legions  again  visit  Britain.  From  that  yeir  till  78,  the  Romans 
could  not  make  head  against  the  islanders,  but  the  arrival  of 
Julius  Agricola  led  to  the  subjugation  and  partial  civilisation  of 
the  Britons  (78-85).  In  A-  d.  410,  under  the  Emperor  Honorius, 
the  attacks  of  barbarians  on  Italy  led  to  the  withdrawal  of  the 
Roman  legions  from  Britain  for  the  defence  of  the  empire. 

2.  Soon  after  the  accession  of  Ethelred,  the  Unready,  the 
Danes  renewed  their  attacks,  and  he  very  foolishly  bought  them 
off  instead  of  fighting  them.  This  led  to  the  imposition  of  a  tax 
called  DanegeU  (Dane-money)  to  pay  the  shoals  of  Danish  in- 
vaders whom  Ethelred's  shameful  policy  attracted  to  the  island. 

3.  In  I3?7,  a  parliament  summoned  by  Queen  Isabella,  for- 
mally deposexi  Edward  II.,  and  the  young  prince  Edward,  a  lad 
of  fourteen,  became  king  as  Edward  III.  In  the  same  year  his 
father  was  murdered  by  rufEans  in  the  pay  of  Isabella's  paramour, 
Mortimer. 

Henry  Bolingbroke,  son  of  John  of  Gaunt,  Duke  of  Lancas- 
ter, was  banished  by  Richard  II.,  and  during  his  banishment  his 
father  died.  The  Duke's  estates  were  confiscated,  and  Henry, 
taking  advantage  of  the  king's  absence  in  Ireland,  came  over 
with  a  number  of  followers  to  claim  his  inheritance.  The  people 
flocked  to  Henry,  Richard  was  formally  deposed  for  mis- 
government,  and  Bolingbroke  was  declared  king  by  the  title  of 
Henry  IV.  (1399). 

Composition. 

Notes  of  a  lbsson  on  Malt  and  Hops. 

Malt. — DefinUion»^'illti\\,\&  grain,  usually  barley,  which  has 
become  sweet  and  more  soluble  in  water  from  the  conversion  of 
its  starch  into  sugar,  by  forcing  the  grain  to  germinate  or  sprout 
to  a  certain  extent  and  then  stopping  the  process  by  the  applica- 
tion of  heat. 

Mailing — ^barley  steeped  in  cold  water  for  at  least  forty  hours 
— grain  imbibes  moisture  and  increases  in  bulk — carbonic  acid 
emitted — part  of  grain  dissolved  in  water  which  is  exceedingly 
bitter. 

Water  drained  off  and  grain  turned  out  to  mali  floor  and 
formed  into  a  heap  called  a  couch — remains  thus  for  twenty-six 
hours — turned  repeatedly  every  twelve  hours  or  so,  and  gradually 
spread  out  to  a  depth  of  six  inches — in  couch^  it  imbiba  oxygen 
from  atmosphere,  and  converts  it  into  carbonic  acid — at  this  time 
grain  again  becomes  moist— sends  out  an  agreeable  odour — at  this 
moistening  (called  sweating)  roots  begin  to  appear — then  in  a  day 
or  so  the  future  stem,  acrosfdrcy  is  seen  to  lengthen — now  mealy 
part  of  grain  undergoes  a  considerable  change — the  glutinous 
matter  is  taken  up-»the  colour  of  the  kernel  b^omes  white,  and 
texture  so  loose  as  to  crumble  to  powder  between  the  fingers — ^the 
object  of  malting  is  to  produce  this  change — when  accomplished, 
the  process  is  stopped  by  drying  the  malt  upon  the  kiln — malt 
subsequently  cleared  to  separate  the  rootlets — ^from  malt  are 
brewed  and  distilled  spirits,  ale,  porter. 

Hops. — Climbing  plants  extensively  cultivated  for  their 
flowers  or  seed-vessels,  which  give  flavour  and  penranence  to 
beer,  by  being  boiled  with  the  wort  in  brewing. 

Where  groTt/n.—Mosi  extensive  plantations  in  Kent,  Sussex, 
and  Herefordshire — also  in  Worcestershire,  Wilts,  Hants, 
Gloucestershire,  Surrey — those  of  Kent  and  Sussex,  the  best  in 
the  world. 

Cultivation, — Requires  a  very  rich  soil — young  plants  raised 
in  beds,  sometimes  from  seed,  more  usually  from  shoots  got  at 
bottom  of  stems  of  old  plants—younp  plants  placed  in  groups  of 
three,  about  six  inches  apart — when  fines  appear  a  stick  three  or 
four  feet  is  stuck  in  Uie  middle  of  the  three,  and  the  bines  tied 
till  they  lay  hold  on  and  twine  round  it — generally  there  ant  no 


Ifopa  got  the  first  year— in  second  year  plants  carefUly  examined 
and  staked  with  poles  twelve  feet  long— in  September  the  flower 
containing  the  seed  assumes  a  fine  straw  colour  taming  to  a 
brown — ^picking  then  commences — hops  dried^on  faair-doSi  in  a 
kiln— undergo  a  slight  heatin^n  hemps — and  then  bagged  and 
stored  till  wanted  for  sale. 

C/ses. — ^Besides  flavouring  beer  they  are  nsed  in  medicine— 
brown  dye  got  from  leaves — the  bines  have  been  made  into  paper 
and  doth — ^prunings  usefnl  as  provender  for  cattle— spent  hops 
may  be  used  as  a  manure. 

Euclid. 

1.  Prop.  5,  Bk.  I. 

2.  Prop.  10,  Bk.  I. 

3.  Let  A  and  B  be  the  given  points,  and  CD  the  given  stiaigfat 

line.  Join  AB,  and  bisect  it 
inE.  From  E  draw  £F  per- 
pendicular to  A  B,  and  meet- 
ing CD  in  F.  JoinAF.BF. 
Because  AE=EE  and  EF 
is  common  to  the  two  tri* 
angles  AEF,  BEF,  and  the 
angle?    AEF,    BEF,  aie 
right  angles,   then   (by  L 
4)  the  base  AF«BF,  and 
the    cirde    described 
from  the  centre  F  at  the 
Q  distance  FA,  or  FB,  will 

pass    through    the  points 

A  and  B.     Q.E.F. 

This  problem  is  impossible  when  the  line  joining  the  two 

given  points  is  perpendicular  to  the  given  line,  t>ecause  in  such 

a  case  the  perpendicular  from  the  point  of  bisection  could  not 

meet  the  given  line. 

Music. 


I 
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Minor  31x1.       Major  3rd.    Imperfect  sth.    Minor  6ch.       Migornd. 
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THIRD  YEAR 

Pupil  Teachers  at  end  of  Third  Tear,  ifappnnticei 
on,  or  after,  ist  May,  1878 ;  and  PnpU  Teachers  at  end  of 

Fonrtn  Yeary  if  apprenticed  before  thai  date. 

Three  hours  and  a-half  allcwed. 
Arithmetic. 

MALES. 

1.  A  boy  earns  i8s,  a  week,  spends  only  14s.  6d.,  gins  his 
mother  f  of  his  savings  to  put  by  for  him,  and  the  remainder 
for  her  own  use.  What  percentage  of  his  income  does  he  pot 
by  ;  and  what  percentage  goes  to  his  mother  for  her  own  «e  ? 

2.  If  ;ff33  68.  8d.  produce /"S  8s.  61d.  in  i\  years,  what  som 
may  be  expected  from  ;f  520  179.  iid.  dealt  with  in  the  nne 
way  for  2^  years,  and  wluit  is  the  rate  per  cent  per  annum  of 
profit  ? 

3.  I  bought  15  gallons  of  a  liqueur  for  jfay,  ar*^  retailed  it  at 
5s.  a  pint ;  what  was  the  gain  per  cent.,  and  w>"        'be  wbole  ? 

4.  What  income  will  be  derived  from  share*  P^'-^^i/^ 
cent,  purchased  (at  par)  with  the  sum  accruing  from  the  ssk  of 
£62^  14s.  5d.  of  stock  at  92f  per  cent.  ? 

5.  A  has  50  chests  of  tea,  which  cost  £2%  108.  per  chest ; 
he  barters  with  B,  at  an  estimated  profit  of  20  per  cent.,  ke  i 
quantity  of  mahogany  at  £yi  a  ton.    The  mahogany  depreost- 

I  ing  in  value  during  storage,  A  loses  on  it  is.  6d.  per  cwt. 
I  What  is  his  net  gain  by  the  transaction  ? 
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FEMALES. 

.V  '•  F,'37S  of  *  aWp  be  worth  ^yi^fi  •  what  is  the  worth  of 
the  whole  ? 

2.  From    270-2   take   76'4075.  wid   divide   721*17562   by 

3-  Reduce  2  gal.  i  qt.  beer  to  the  dec.  of  a  barrel,  and  find 
the  value  of  -046875  of  a  lb.  avoirdnpois. 
4.  Divide  3S  by  "14,  and  multiply  47*  by  3-6, 


Grammar. 


I. 


'  It  is  great  sin  to  swear  unto  a  sin. 
But  greater  sin  to  keep  a  sinful  oath. 
Who  can  be  bound  bjr  any  solemn  vow 
To  do  »  murderous  deed,  to  rob  a  man, 
To  reave  the  orphan  of  his  patrimony. 
And  have  no  other  reason  for  this  wrong 
But  that  he  was  bound  by  a  solemn  oath  ? ' 
,  ^  ^  —Kino  Henky  VI. 

(«.)  Pane  all  the  words  in  the  last  line. 
(3.)  Analyse  the  two  sentences  contained  in  the  last  two  lines, 
lupplymg  any  words  that  are  required  to  make  the  analysis 
complete. 

N.B.     Take  care  to  point  out  the  character  of  each  sentence. 

(f.)  When  is  the  infinitive  mood  used  without  being  preceded 
by  the  word  to  ?  Give  examples  of  this  from  the  above  passage, 
and  mention  otheis  that  occur  to  you. 

2.  Write  the  subject-matter  of  a  lesson  on  either  of  the  fol- 
lowing:— Mood,  Tense. 

3.  Give  the  Latin  prepositions  that  mean  under,  with,  across, 
out  of. 

Geography. 

1.  Draw  a  full  map  of  oar  possessions  in  South  Africa. 
Insert  the  lines  of  latitude  and  longitude,  and  explain  how  they 
are  useful  in  drawing  a  map. 

2.  Give  notes  of  a  lesson  on  '  The  Caspian  Sea.' 

SECOND  PAPER 

One  hour  alUwidfor  Females 
Tiffo  hours  and  a-half  alUrwed  for  Males, 

History. 

1.  Give  the  names  and  dates  of  sovereigns  of  the  House  of 
Tudor  and  show  the  relationship  between  them. 

2.  Do  you  consider  our  Stuart  sovereigns  to  have  been  fortu- 
nate or  unroitunate  ?    Give  your  reasons. 

3.  During  the  reign  of  George  III.  a  large  foreign  possession 
was  lost  to  England.  Explain  the  event  and  give  some  par- 
ticulars. 

Penmanship. 

Write,  inlaige  hand,  as  a  specimen  of  copy-setting,  the  word 
Geraldim* 

Write,  in  small  hand,  as  a  specimen  of  copy-setting.  The  Pro* 
gramme  of  Proceedings* 

Composition. 

Write  from  memc  '  the  substance  of  the  passage  read  to  you 
by  the  Inspector. 

Euclid. 

[All  generally  understood  abbreviations  for  words  may  be  used] 

1.  If  two  triangles  have  two  sides  of  the  one  equal  to  two  sides 
of  the  other,  each  to  each,  but  the  bise  of  one  greater  than  the 
base  of  the  other ;  the  angle  contained  by  the  sides  of  the  one 
which  has  the  ^ater  base  shall  be  greater  than  the  angle  con- 
tained by  the  sides,  equal  to  them,  of  the  other. 

2.  The  opposite  sides  and  angles  of  a  paralldogram  are  equal 
to  one  another  and  the  diameter  bisects  it,  that  b,  divides  it  into 
two  equal  parts. 

3.  if  in  the  skies  of  a  square,  at  equal  distances  from  the  four 
angles,  four  points  be  taken,  one  in  each  side,  the  figure  formed 
by  joining  them  will  also  be  a  square. 

Algebra. 

I.  Explaitt  the  terms  eoeffletent,  exfrettion,  factor,  index, 
greatest  common  measure,  identical  equation. 

Find  the  cneffidency  of  jc*  in  the  product  of  ax^-bj^+cx-d 
uApjfl^fx^r. 

VOL,  I. 


2.  Reduce  ^^-^^  mi  ^~-rK  *<>  ^o'^"'  term%  and 

r  +  Tx-o         o  +  ar+x" 

then  add  them  together. 

3.  Solve  the  equations  : — 

(2.)    7£±i^y/£±4\  +  y. 

Jf-I  \X  +  2' 

Music. 
A  quarter  of  an  hour  allowed  for  this  paper. 

I.  Complete  the  following  (by  inserting  the  necessary  sharps 
or  flats)  as  a  descending  and  ascending  diatonic  minor  scale  of 
£  {Mi\,    Marking  the  places  of  the  semitones. 


2.  Write  a  measure,  of  notes  and  rests,  in  each  of  the  kinds  of 
time  indicated  by  the  following  signatures  : — 


m 


m 


I 


3.  Write  over  each  of  the  following  the  nair  f  the  major 
scale,  and  under  each  that  of  the  minor  scale  of  which  it  is  the 
signature : — 


i 


S=irj 


I 


1 


I. 


I 


ANSWERS.—THIRD    YEAR. 
Arithmetic. 

MALKS. 

I.  (tf)  f  of  (i8s.  —  14s.  6d.)  s  3S.  6d.  X  ;.|  =  is.  6d.  put  by. 
(h)  :.  he  gives  23.  to  his  mother  for  her  own  use. 
(a)  IS.  6d.  =  A  of  18s.,  i>,  W  or  8i  p.  c.  of  whole. 


ii)  28.  od.  =   i  of  i8s.,    „    *^<»  „  Hi 
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2.  W 


£33  6».  8d. 
or 
8,ocod. 


j£'520  17s.  iid. 

or 

l25,oisd. 


£S  Ss.  6id. 
or 
^^y^d.  :  Int. 


W 


ji  wf^        •  24  yrs. 

«ysd.  X  Htii^  X  f  «  3664i-896^d.  '^ 
£iS2  13^.  5-896sd. 

;C33 J    :    £^<^    ' '    £S  8s.  6}d.     :    rate  p.  c. 
I  *  yr.    :     I  yr. 

/16  gs.  8d.   X  fjl-j   X   4  =  ^^"^  ^^-  ^^'  = 

3  5 

£1^    OS.     6|d.     Ans. 

3.  15  galls.  (^  5s.  a  pt.  «=  Ss.  X  120  =  £jo 

Cost  price  s^  £2j 

(a)  .'.  Gain  on  whole  =  £  3 

{d)  Prime  cost  ;^27  brings  a  profit  of /3 

«>      €100  „        „        £$  X  Vt^ 

i,e,  uj^  p.  c.  Ans. 

4.  la)  Sum  accruing  from  sale  of  afo:k  s  ^629  14s.  5d.  x  SH 

100 

W) .'.  Income  —£629  148.  5d.  x  2^*  x  — 


loo 


100 


=  151133^.    X  P?    X    -^ 
^      '^^  800  100 

__^  7818  r  1009  1 

»  9772*6376 I25d. 
i.e,  »»  ;f40  14-*.  4'6376i2«;d.    An?. 

5.  50  chests  at  ;^22  los.  =^£22^  x  5o=»  ^£'1125 

AVof;fl,i25=       22; 

.*.  the  value  of  the  mahogany  =     1350 
and  weight  „  ««     ^J^* —45  tons 

Loss  on  4S  tons  at  is.  6d.  per  cwt.  »  lis.  x  9^0  =  (350s.  = 
£6^  108. ; 
And  so  A.*s  net  gain  =  0^225  -£6*]  ics.)  *«jCi^7  10*.  Ans. 

FEMALES. 

I.  '375  B  ^^  or  1;  .'■  the  value  of  whole  ship  = 

2    M 
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76-407S 

1.212221 


a'gg743a\72i  17562/319*46. 
/677  2296  V 

4394602 
aaS743a 
21371700 
20316888 

10548 I 20 
9029728 


(*)  '046875  lbs.  =s  75  ox.  =  12  drs. 
/  *  ^  1  .  A.      325.33^44      ,..^ 

4.  W  3•S■^•i4  =  ■5"^-g"T=^ 


(fl  474  X  3-^=47*  X  31= 


5«'94 


LZali-^ 


Qrammar. 


I.  (a)  ^«/— -prep,  (b  except)  «>▼.  objective  case  {reason)  \  or 

whole  of  no.  clause, '  That  hi  was  baund^  etc 
thai-^^xaX  conj.  introducing  noun  clause. 
he — ^pers.  pron.  3rd  pers.  sing.  mas.  nom.  subj.  of  wtu. 
was — irreg.  subst.  verb,  am,  was,  been,  forming  with 
^Mm^— (complete  part  of  irreg.  trans,  v.,  hind,  hound, 

bound),  pass,  voice,  indie,  past  indef.,  3rd  per.  sing., 

agr.  with  snbj.  he, 
i^K— prep.  gov.  obj.  case  oath,  (connecting  the  notions  of 

binding  and  oath), 
a — indet.  article^  or  adj.  limiting  oath, 
solemn— i^iaX.  adj.  limiting  oath, 
mAI— abstr.  noun,  ne^t.,  sing-t  obj.,  gov.  by  by. 


Sentences. 

Kind. 

Subject 

PNdkatc. 

Cooipletion  of 
preidicate. 

Connec- 
tive. 

ilVko  cm)  have 
no  other  reaaon 
for  this  wrong 
but  ithit  rem- 
eomy 

Principal 

<wM 

(jcmm)  have 

(object)  for  it 

hot  (/Atf  na- 

som) 

And 

'That    ne    was 
bound    by    a 

■«*l«wnti  oath.' 

Subord. 
noon;  in 
appoeitiaa 

with 
(rmsom) 

he 

was  bound 

by  a  solemn 
oath 

that 

(c)  The  infinitive  mood  without  the  word  fo  is  used  after  the 
auxiliaries  may,  do,  can,  must,  shall,  will,  and  after  these  prin- 
cipal verbs  bid,  make,  see,  hear,  let,  full,  med,  dare  (intrans.), 
wiU, 

(a)  Examples  fiom  given  passages  (i),  'Who  can  (to)  be 
bound*  (2)  {who  eon)  (Jo)  have  no  other  reason. 

{b)  Other  examples :  '  Men  may  come,  and  men  may  go;*  *  1 
dare  do  all  that  may  became  a  man ; '  '  Bid  me  discourse,  I  will 
enchant  thy  ear ; '  '  Need  '^tfear  discovery.' 

2.  (I)  Mood  (modus,  manner)  is  that  inflexion  which  a  vcri> 
undergoes  to  show  the  mode  or  manner  in  which  the  action  or 
state  denoted  by  the  verb  is  presented  to  our  minds.  (2)  When 
we  make  a  direct  assertion,  or  ask  a  question,  we  use  the 
Indicative  (indicare,  to  point  out)  Mood.  (3)  When  we  order 
anything  to  be  done,  we  use  the  Imperative  {im/erare,  to  com- 
mand). (4)  When  we  wish  to  express  a  conditional  or  uncertain 
statement,  we  use  the  Subjunctive  (subjungere,  to  subjoin) ;  and 
(5)  when  the  notion  exprosed  by  the  verb  is  used  without  any 
reference  to  an  agent,  we  employ  the  Infinitive  (infinitus,  un- 
bounded) Mood. 

Examples  of  all  the  Moods  to  be  given  orally,  derived  from 
the  pnpus,  written  on  blackboard,  and  searched  for  in  reading 
books.    Examples  always  to  precede  definitions. 

Tbnsb  (tempus,  time)  is  that  form  of  the  verb  which  indicates 
the  time  of  the  action  or  state,  and  the  completeness,  or  incom- 
pleteness of  that  action  or  state. 

Time  consists  of  three  divisions,  Fast,  Praent,  and  Future, 
and  as  these  may  be  either  perfect,  imperfect,  or  indefinite;  from 
these  three  spring  nint  kinds  of  tense : — 

Peifect — /  have  written,  I  have  been  told, 
'  Imperfect — I  am  writing,  I  am  being  told, 
^  Indefinite — I  write,  I  am  told, 
f  Vetfedi—/ had  written,  /  had  been  told, 
i  Imperfect — IttHMs  writing,  /was  being  told, 
[  Indefinite — /wrote,  /was  told. 


Present 


Past. 


{VtdKi—/shaU have  written,  /shaUhambemttU. 
Itapexfed— /shall be  writing,  /shall  be beingkld. 
Indefinite— //>la//  write,  /shall be  toU, 
3.  The  Latin  preposition  for  under  is  sub  or  subs  (sue— iof— 
snr-^SQs — 00— as  in  sofonm) 

*with  •  is  cum  (con — com— col— cor— co) 
'across'  is  trans  or  tra 
•onto/*  is  ex  (ec— ef— c— ) 

Geography. 

1.  See  same  question  anszuered  under  Geography  of^Secwi 

Year: 

2.  Notes  on  the  '  Caspian  Sba.' 

Fosition—\At%  on  south-eastern  bonndaiy  of  Europe— Cm- 
casia  o^  western— Persia  on  southern  shore— Russia  on  narth 
and  east. 

CharacteT'^Ok  vast  salt-water  lake— largest  stricdy  inhnd 
expanse  of  water  in  the  world— called  a  'sea'  by  the  indents 
who  thought  it  a  part  of  the  Northern  Ocean — ^remarkable  £tan 
its  surfibce  being  below  the  general  level  of  the  waten  of  the 
globe,  and  having  no  outlet. 

Extent— t^  miles  long — ^firom  lOo  to  200  mOes  broad- 
covers  an  area  of  from  130,000  to  180.000  sq.  miles. 

/Mflbrx— principal  rivers  running  into  it — the  Volga,  (3,200 
miles),  longest  of  European  rivers — the  Ural{i,\^vDJXfn\Tmk 
(300  miles),  kour  ($50  miles),  and  the  Atreh, 

//ow  surplus  water  is  got  rid  1/— supply  of  lam  and  rifcr 
water  seems  to  be  exactly  equal  to  the  amount  evaponted— 
were  this  not  the  case  an  alteration  of  level  would  be  the  renlt 
— present  levd  remains  uncbaaged. 

Note—^t  (^pian  Sea  heu  no  tides— •^tnia%  are  modentdy 
salt — ^it  b  shallow— stormy— of  diflkult  navigatkxi— and  hn  a 
few  indifferent  ports. 

Histofy. 

1.  The  following  list  shows  the  Tudor  dynasty  with  the  iditioa 
of  the  successor  to  the  immediate  predecenor  : — 

Henry  VII.  first  of  the  House  of  Tudor,  1485— 1509 
Henry  VIII.  (son)  reigned  from  ...  1509— 1547 
Edward  VI.  (son)      „        „  ...        1547— IS53 

Mary(sUter)  , 1553-I5^ 

Elisabeth  (sister)         „        „  ...        IJ5S— 1603. 

2.  The  following  facts  connected  with  the  nisUxy  of  die 
Stuarts  shew  them  to  have  been  a  very  unfortunate  xice, 
namely  ^-Charles  I.  was  executed  1649,  and  his  son  Chario  11. 
was  a  ftigitive  for  eleven  jreass,  from  1649  to  i66a  Janus  II. 
was  deposed  1687,  and  his  male  descendants  were  disinherited. 

9.  During  the  reign  of  George  IIL  the  American  Colaaies 
renised  to  pay  taxes  to  the  home  Cofeiumcnt,  because  they  did 
not  send  representatives  to  Pftriiament  The  British  Gaiem- 
ment  endeavoured  by  force  of  arms  to  compel  them  to  Tield, 
but  the  Americans,  under  the  command  of  Gtxsc^  Washiii^tm, 
maintained  a  war  for  seven  years  (1776 — 83),  during  whidi  may 
battles  were  fought  with  varioot  snooess.  At  lengtn  the  capito- 
Ution  of  the  British  first  at  Saratoga  and  then  at  Yocktova 
compelled  the  home  CSovemment  to  oome  to  terms,  and  the 
treaty  was  drawn  up  1783,  by  which  the  independence  of  the 
United  States  was  aduiowledged. 


I.  Prop.  25,  Bk.  I. 


Euclid. 


2.  Prop.  36^  Bk.  I. 

3.  Let  E,  F,  G,  H,  be  points  taken  equally  dirtaat  tai 
A,  B,  C,  D,  the  angles  of  the  square  ABCD :  then  the  %■» 
EFGH  will  be  a  square. 

Because  AE  is  equal  to  BF  and  AH  obviously  eonal  to  BE ; 
and  the  angles  at  A  and  B  right  angles  then  (oy  L  4}  ^ 

trian^AEH,BFE 

AC  o  «re  ^qwd  hi  evay 

•-    '^  ^  respect    Wherefaie 

EH  is  equal  to  EF. 
In  the  same  var  it 
may  be  diowa  dot 
EF=FG,FG=GH, 
and  GH=:EH,  and 
therefore  the  figure 
EFGH  b  cqaSite- 

raL 
Agrinthetriiagiei 

AEH,    BFE  heh« 

equal  in  eveiy  ivi* 
pect,  the  andc  BFE 

sangleA£H..'.t>^e 
ai^  AEH,  BEF 
are  equal  to  the  angles  BFE,  AEH-    Now  it  is  eridenl  ihit 
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BFE,  BEF  being  equal  to  a  right  angle  (I.  32)  AEH,  BEF 
most  be  equal  to  a  right  angle,  and  therefore  the  remainiiig 
ancle  HEF  being  the  supplement  of  two  right  angles  must  be  a 
ri^t  angle.  In  the  same  manner  the  angles  at  F,  G,  H,  are 
right  angles,  and  therefore  the  figure  EFGH  is  rectangular. 
It  IS  therefore  a  square— Q.E.D. 

Algebra. 

I.  Cihtffuieni  is  the  number,  whether  whole  or  liactiona], 
which  is  plfoed  before  a  quantity  as  a  multiplier,  as  5  in  50^  5a 
in  5ar.    These  may  be  both  Uieral  and  numerical  co-efficients. 

An  ExpnsswM  is  any  collection  of  algebraical  symbols. 
When  the  quantity  consists  of  one  term  as  b^  dx,  it  is  simple^  or 
a  monomial;  of  two  terms,  as  a+x  it  is  a  binomial',  of  three 
as,  (^•\'ax-\-byt  it  is  a  trinomial  \  of  more  than  three,  it  is  a 
multinomial.  When  a  quantity  consists  of  the  oroduct  of 
two  or  more  quantities,  each  of  the  latter  is  called  a  factor  \ 
^us,  in  the  expression  axy  there  are  three  fitctors,  41,  x^  and  j^. 

An  Index  is  a  number  placed  above  a  quantity  to  express 
the  power  of  that  <^uantity ;  it  is  also  called  tne  exponent ;  thus, 
3  is  the  index  of  a  m  a*. 

The  greatest  common  measure  of  two  or  more  quantitu»  is  the 
greatest  number  or  quantity  that  will  divide  each  of  them  with- 
out a  remainder,  thus  at  is  the  G.  C  M.  of  axy,  labxE,  yux. 

An  identical  equation  is  one  in  which  the  one  side  is  identical 
with  fhe  other,  thus  tf^  +  bjfl^ab -Vbjfl,  01  (a -b)  (a  +  ^)— o"-^. 
It  has  been  advised  that  three  lines  should  be  used  in  place  of 
two  irtien  the  one  expression  is  identically  equivalent  to  the 
other,  thns  (a +*]•««• +aax+jr«. 
ajT^bj^-^-cx-d 
ps?^  qx  +r 

apjfi  -  bpx^  -vpcj^  -pdx* 

^aqj^+bqx^-cq^fi-i-dqx 
^___^ ■¥eu^-~brj^-\-crx--dr 

dq)X''dr 
.'.  the  coeffidency  of  jc*  is  jpc-br)  Ans. 

a.  fa)  ^-S-y+6,(x-2)(jf~3)„4r-3 
^  '  jr»+it-8    (*-a)  (jf+4)     3?+4 
6-fjg  -j:*^(3-JP)(g+^)^3--g 
8+6*+«*    (jp+4)(a+jf)    X4-4 

/.  the  sum  of  (a)  and  (fi) »  o  Ans. 

3.  (i)i(*-*)-K»-*)-«  ^ 

Oeazing  of  tractions    3Qr-i5-a8+42jp«3oi 

72*= 301 +43-344 
/.  x»^l  Ans. 

63+9      3S4r+i40+2&c+56     63^+196 
4P-I  ™  jr+2  ""    jp+a 

,\  63x*+X35jr+i8«63Jc*+i33«-i96 

2jrB-ai4 

Xaa  -  107  Ans. 

Music. 
I. 


W 


Tjh^*    m    >.jr-^ 


rj    m 


fa 


jgf  gj 


F. 


Eibt 


& 


i 


I 


± 


I 


I 


i£ 


I 


D. 


Fshaipb 


FOURTH  YEAR. 


Pnpil  Teachers  at  end  of  Fourth  Tear,  if  apprenticed 
on,  or  after,  tst  May^  1878 ;  and  Papil  Teachors  at  end  of 

Fifth  Tear»  if  apprenticed  before  tM  date. 

Three  hours' and  a  hcUf  allowed. 

Arithmetic. 

Males. 

I.  Sold  goods  for  ;fa25  los.  od.  with  a  gain  of  ia|  per 
cent,  how  much  per  cent,  would  have  been  gamed  or  lost  by 
selling  them  for  ^1^7  loi.  od.  ? 


2.  What  sum  must  I  }uive  invested  (neglecting  fractions  of  a 
penny)  in  3^  per  cent,  stock  at  89^,  in  order  that,  spending 
daily  ijs.  6d.  out  of  my  income,  I  may  lay  by  in  a  year  (365 
days)/ia3j5? 

3.  If  the  loss  per  cent,  in  selling  50  copies  of  a  book  at  7s.  6d. 
per  copy,  80  at  4s.,  and  the  remainder  of  the  edition  tor £12, 
w(^  35  A  »  what  was  the  cost  of  publishing  the  book  ? 

4.  By  how  much  greater  or  less  than  £2$  5s.  6d.  will  be  the 
interest  on;C32i  76^5  for  a  years  5  months  at  3^  per  cent  per 
annum? 

5.  What  is  the  length  of  one  of  the  four  equal  sides  of  a  rec- 
tangular park  containing  98759*3476  square  yards; 

or,  what  fraction  of  a  mUe  is  the  side  of  a  similarly  shaped 
park  containing  '694  square  mile  ? 

Females. 

I.  Iflbuyayardof  cloth  for  14s.  6d.  and  sell  it  for  16s.  9d., 
what  do  I  gain  per  cent  ? 

a.  At  what  rate  per  cent  will  £9S6  amount  to  ;f  1314  lOs.  in 
7^  years  at  simple  mterest  ? 

3.  A  young  man  received  ;f  210^  which  was  f  of  his  elder 
brother^s  portion ;  now  three  times  the  elder  brother's  portion 
was  half  of  the  father's  estate,  how  much  was  the  estate  worth? 

4.  Find  the  interest  of  ;^98s  as.  yd.  lor  $  years  ia7  days,  at 
Si  per  cent,  per  annum. 

Grammar. 

I.  *  Let  it  be  remembered,  that  to  write,  however  ably,  merely  to 
convince  those  who  are  already  convinced,  displays  but  the  courage 
of  a  boaster. '  Colb&ibge.     The  Friend. 

(0)  Analyse  the  above  passage. 
{b)  Parse  fiilly  all  the  words  in  italics. 
(0  What  is  meant  bjr  a  finite  verb>  and  what  is  the 
nature  of  the  infim'tive  mood  ?    Illustrate  from  the 
above  passaee. 
a.  In  what  respects  is  the  English  alphabet  incomplete  ? 

Geography. 

I.  Give  notes  of  a  lesson  to  an  advanced  class  on  '  The  Lines 
of  Latitude  and  Longitude,  as  shown  on  a  globe,  their  meaning 
and  their  usefidness. 

Draw  a  map  of  North  America,  with  the  lines  inserted,  and 
refer  to  this  map  at  each  point  of  the  lesson. 

a.  What  is  a  Coral  Island?    Where  are  such  islands  found? 

SECOND  PAPER. 

One  hour  allowed  for  Females, 
Tkoo  hours  and  a  half  allowed  for  Males, 

History. 

I.  What  English  sovereigns  have  died  a  violent  death  ?  Dis- 
tinguish between  accident  and  design,  and  give  dates  of  the 
events. 

a.  When  and  how  did  the  conauest  of  Irebnd  b^in,  and 
under  what  circumstances  was  the  legislative  union  with  that 
country  effected  ? 

3.  Mention  what  you  consider  to  be  the  most  important 
events  which  have  happened  so  fur  in  the  reign' of  the  Queen. 

Penmanship. 

« 

Write,  in  large  hand,  as  a  specimen  of  copy-setting,  the  word 
Geraidini^ 

^  Write,  in  small  hand,  as  a  specimen  of  copy-setting^  The 
Programme  of  the  Proceedings, 

Composition. 
Write  a  short  essay  on  ColoniMation, 

Euclid. 

[All  generally  understood  abbreviations  for  wortb  may  be  used.] 
I.  ABCD  is  a  parallelogram ;  through  A  draw  any  line,  and 

show  that  the  distarce  of  C  from  this  line  is  equal  to  the  sum  or 

difference  of  the  distances  of  D  and  B,  according  as  the  line 

passes  without  or  within  the  parallelogram. 
a.  If  a  straight  line  be  divided  into  any  two  parts,  the  square 

on  the  whole  Ime  is  equal  to  the  squares  on  the  two  parts,  to* 

gether  with  twice  the  rectangle  contained  by  the  parts. 
3.  To  describe  a  square  mat  shall  be  equal  to  a  given  rec- 

tUuical  figure. 
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Algebra. 
I.   Show  that3(^-Jr)(^+x)(5;(3-&ty+5xa)=:(JP-2r)*- 
2.  Find  a  number  rach  that,  whether  it  be  divided  into  two  or 
into  tiMe  equal  parts,  the  continued  products  of  tiie  parts  shall 
lie  the  same. 
J.  Solve  the  equations : — 

^-v      jiour—  iiy+ia=so 

(a)    ?f+lr:5z=2o|. 

3  2J: 


Mensuration. 

f .  '  The  area  of  a  triangle  is  half  the  product  of  the  base  and 
the  altitude.'  How  would  you  prove  this  to  a  class  of  boyy  who 
liave  read  the  first  book  of  EucUd? 

a.  An  oblong  grass  plot  I20  feet  by  60  is  to  be  levelled  at 
jf6  It.  per  square  chain,  and  a  lawn  tennis  court  78  feet  by  36 
is  to  be  turfed  within  It  at  4d.  per  square  yard.  What  will  be 
^e  cost  ? 

Music. 
A  quarter  of  an  hour  allowed  Jor  this  paper. 

1.  Write  the  upper  tetrachord  of  E  {Aft)  minor,  in  every  form 
-with  which  you  are  acquainted.  Mark  the  places  of  the  semi- 
tones and  augmented  intervals. 


i 


I 


I 


il 


a.  Write,  under  each  of  the  following  pairs  of  notes,  the  name 
and  quality  (major,  perfect,  diminished,  or  other)  of  the  interval 
tt  forms  : — 


^         ^ 


i 


X 


II  '     III 


3.  Transpose  the  following  into  D  {Re), 


M. 


ANSWERS.—FOURTH  YEAR. 
Arithmetic. 

MALES. 

What  was  sold  at  £^a^\  brought  ^i^   of  prime   cost. 

93} 


y> 


t.e.. 


100 


t» 


Which  is  .*.  a  loss  of  ^  per  cent.    Ans. 

t.  36s  at  15s.  6d.  =  ;f  282-875 

The  savings  =     123*55 

.'.  total  income  must  be  j^4o6'425 
Now,  £zi  is  got  from;f89j^ 

£1  „         £H^-Sri 

or>gl0349  68.  gd. 

£  »• 
f.  (a}  50  copies  at  7s.  6d.  ea.  =  18  15 

80        „        4s.  od.  „    a  16    o 
And  remaining  sales  =12    o 
.'.  total  price  of  edition  ss  46  15 
(^)  Now,  since  there  was  a  loss  of  35)^  p.  c. 

s,£46k  must  have  brought  only  .Hill  of  publishing  price, 


100 


which  price  must  have  been  £^  x 


100 


£H^^Hi% 


64» 

'^£^V- 

!>.,  £72   108. 


4«  Intereit  ««  jf  321 76875  xa^x-^ 

zoo 

J_  ^33176875x29x13 

'^lax  100x4 
r  I2i3'068i87s 

ana  given  snm  u  ^  2$  5s.  6d. 

.*.  given  sum  is  greater  by  O'659o6a5d. 

$.    (a)    The  length  of  one  side  s  ^98759*3476  sq.  ydk 

Taking  square  root. 


98759-3476 
3x3  =  9 


(31426 


«7 

6,1x1  s 

61 

2659 

6a,4X4  =s 

2496 

'6334 

6a8,a  x  a  =s 

12564 

377076 

6a84$x6s 

377076 

each  side  =  3r4  "26  yards» 


z. 


2. 


(i)    .694  =  m  -  «  .-.  a  side  of  park  =  ^H  sq.  ml. 
».*.,  the  length  of  each  side  is  |  of  a  mile.    Ans. 

FEMALES. 

Z4is.  brings  a  profit  2i8. 

••     'CO        „  „      IxAxHt 

»>.,  Wor  i5HpCTcent 
jf  1.314  los.  -  ;C956  =  ;f358  los.  of  interest 

71  yrs. ;  I  yr.  /  ••  *3i8J  .  rate  per  cenU 

£H^  x  «f  X  A  =^.    Ans. 

I  of  ;f  210  =  elder  brother's  portion. 
3  times  (»  of  >r2io)  =  half  of  father's  esUte. 
•'•  (♦  of  ;f  210)  x  3  x  2  =  value  of  whole  estate. 

=  ;f2io  X  3  X  3  X  2. 


** 


100 


i.e.,  £tSqo,    Ans. 

Interest  =  ;f985  2s.  7d  x  i?5?  x 

365 
,     .        =  ;f 985AV  X  W^  X  AV 
=  £^3643'  X  1952  X  n  _  /■23643I  X  II  X  61 

240  X    365  X  200      *         15  X  36500 
£'^WW^  «  /289  I5S.  3AMrd. 


I  (a) 


Grammar. 


Seateace. 


Let  It  be  remanbered 
(Priocipol) 


(') 

that  to  wnte,  how- 
ever ably,  merely 
to  coDYinoe  tbosc 
displays'  but  the 
coun^e  of  a  boaster 

a^p^nUon        with 
*it'  in  (i)] 


salri 


Wbo  are  already  coo- 

▼inced. 
\Adj\seni.  U*ih^st' 


(y0ti) 


to  write  . 
toconvince 
those 


whs 


Predicate. 


let 


displays 


are     coO' 
viaetd 


Object; 


Ezten- 
sion. 


it  (dirte/) 
(tffjhtn- 
member- 
edf'cMw- 
/letrunt) 

the  con 
rage  of  a 
boaster 


bat 


already 
dim,) 


COOMC- 

tive. 


that 


(d)    /?/— trans,  verb,  irreg.  lot^  uitfMt,  iinper.Adpen.plar. 
agreeing  with  subj.  (j^^J,  . 

'V— pefs.  pron,^3rd  pers.  (having  a  forward  reference  to 

the  clause  Uhat  to  wrke,  eUt. ^jori^' neat  .sing. 

obj.  by  Ut, 

he — pres.  indef.  inK  o(am,  zvas,  ieem,  forming  with 
remembered — complete  part,  of  rpg.  trans,  v.  to  rememier-' 
the ,  pres.  indef.  innn.  pass,  voice,  gov.  m  the  iafio. 
'  without  the  sign  Uo'hylef. 
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/ilo/— subordinate  conj.  intfodudng  a  noon  sentence. 
to  wrvV(f— pies,  indef.  infin«  substantive  form  of  the  verb 
to  write,  iatrans.  irreg.  write,  wrote,  written,  sabj.  of 

A^ttvwr— adv.  of  degree  modifying  aify, 

/^<>— demoDstr.  pron.   3rd  pen.  plur.  mas.  or  fern., 

referring  to  (persontjch).  gov.  to  cottvince. 
convinced— com^itXit  part,  of  reg.  verb  to  convince,  form* 

ing  with '  are  *  pres.  indef.  indie,  pass,  voice. 
displays^^-knas,  verb,  teg.  indie,  pres.  inddf.  3rd  pers. 

sing.|  agreeing  with  sabj.  io  wriu, 
but — (a  only)  adv.  modifying  displays, 
(c)    Thtjfinite  verb  it  that  part  of  the  verb  which  ssserts 
definitefy  of  its  subject  or  nommative,  the  three  finite  moods 
being  the  indicative,  the  subjunctive,  and  the  imperative. 

The  infinitive  merefy  expresses  the  action  or  state  of  the  verb 
without  reference  to  person,  number,  or  time.  It  cannot  be 
attached  to  a  sulnect  to  make  an  assertion,  but  it  may  be  joined 
to  a  subject  in  dependent  phrases,  as  '  Let  it  be  rememhsred,^ 
It  commoofy  has  the  forceof  a  substantive,  and  may  be  used  as 
the  subjeU  of  a  sentence,  as, '  to  write,  etc.,  displays,  etc. ' ;  or 
the  object  of  another  verb,  as,  *to  write  tj  convinee*  As  an 
object  it  is  generally  governed  by  certain  prepositions  (to  and 
^)~*  I  cannol  but  admire  him.*  With  Met'  it  forms  a 
kind  of  1st  and  3rd  pers^  to  the  imperative,  as, '  Let  it  be  re- 
membered.' 

(2).    The  English  alphabet  is  incomplete  in  the  foDowing 
reroects: 
(a).  It  has  only  twenty-six  symbols,  four  of  which  are  super- 

iluons,  to  represent  more  than  forty  sounds. 
(b ),  Only  eight  of  these  symbols  are  sounded  always  the  same. 
(c).  The  same  symbol  represents  a  variety  of  sounds. 
(d).  And  the  same  sonua  is  repiesented  in  many  ways. 


Geography. 

Notes  on  '  The  lines  of  Latitude  and  Longitude,  as  shown  a 
globe ;  their  meaning  and  usefulness.' 

Meaning — ^Examine  a  gIol>e— lines  are  found  drawn  from  top 
to  bottom,  and  round  it — the  important  one  round  the  middle, 
named  the  Equator— %  lines  paiaUel  to  that  above  and  8  below 
—all  circles,  getting  smaller  as  they  near  the  poles — Explain 
n^A/— called  parallels  of  latitude^  show  in  degrees  minutes, 
serands  (^division  of  circles '  to  be  explained),  the  distance  of 
places  reckoned  in  degrees,  i**  to  90**  from  Equator — ^places 
above  being  in  north  latitude— places  below  in  south  latitude ; 
look  for  these  remarkable  parallels,  tropics  of  Cancer  and  Capri- 
corn, Aictk  and  Antarctic  circles  (tJUse  terms  to  be  exjbiaimdy-^ 
Lines  (drawn  from  N.  to  S.,  called  meridians  iwhyt)  all  same 
size— allgrcat  circles — (why  f)  being  all  the  aamcb  a  special  one 
chosen  to  redkoo  from,  called  a  *  first  meridian '— plaoes  reckoned 
at  so  manv  degrees,  etc.  E.  or  W.  of  first  meridian,  till  they 
meetat  180* — the  British  choose  for  their  first  meridian,  the  one 
passine  through  Greenwidi  Observatory ;  the  French,  the  one 
through  Paris.  ^  Other  countries,  generally  the  one  passing 
through  the  capital,  (The  Knot,'  geographical  or  nautical  mile, 
to  be  explained  as  one  minute  or  21,600th  part  of  earth's  circum- 
ference at  the  equator,  which  knot  diminidies  towards  either 
pole  till  it  reaches  o— show  whv. 

Usefulness  of  these  lines, — Show  that  the  position  of  a  place 
cannot  be  sett&d  by  one  line ;  but  by  the  crossing  of  the  lines 
any  place  can  be  fixed  with  the  greatest  accuracy.  Give  exer- 
cises at  first  in  finding  places  whose  latitude  and  longitude 
present  little  difficulty.  Show  the  convenience  of  these  lines  in 
fixing  the  place  of  a  shipwreck  in  mid-ocean,  and  hence  a  means 
of  filling  charts  when  latitudes  and  loi^gUudes  have  been  got* 
the  service  of  these  cross-lines  to  the  navigator,  who,  with  pro- 
per instruments,  can  determine  at  any  time  his  position  in 
degsoes,  etc.,  N.  or  S.  of  the  equator,  and  how  manv  d^ees« 
etc,  £.  cor  W.  of  Gteenwich.  instance  the  danger  of  losing  the 
reckoning, 

(2) .  Coral  Islands,  with  few  exceptions,  are  found  only  within 
the  tropics,  and  oftenest  m  the  Padbc  Ocean,  and  appear  to  be 
formed  on  the  tops  of  submarine  eminences  which  are  gradually 
sinking  with  the  oed  of  the  sea.  This  opinion,  expressed  by 
Darwin,  is  grounded  on  the  fiu^t  that  the  creatures  which  make 
the  coral  can  on^  work  between  the  surfiu:e  and  90  to  i  Co  feet 
deep ;  and  as  the  coral  goes  down  much  beyond  that  depth,  it  is 
inferred  that  the  islan<&  have  been  gradually  sinking,  which 
sUows  the  animals  to  keep  adding  to  the  top,  as  the^f  are  still 
doing.  The  coral  usualfy  forms  a  ring  from  one  to  thirty  males 
in  diameter,  and  about  a  quarter  of  a  mile  in  width.  These 
islands  are  called 'Atolls.'  When  cotbI  comes  near  the  surface 
it  is  called  a  reef,  the  otte  off  Queensland  being  a  natural  break- 
water 1000  miles  kmg. 


History. 


I.  The  death  of  William  I.  was  the  result  of  an  accident 

received  on  horseback     loSf 

Wilham  IL  Is  supposed  to  have  been  assassinated  in 

the  New  Forest     noo 

Richard  I.  vras  killed  designedly  by  a  young  t«*«  at 

the  siege  of  Chains         1199 

John  IS  supposed  to  have  been  intentionally  poisoned.  1216 
Edward  II.  was  assassmated  in  Berkeley  Castle  ...  1327- 
Richard  IL  is  supposed  to  have  been  murdered  in 

Pomfret  Castle     1399 

Hennr  VI.  is  supposed  to  have  been  murdered  in  the 

Tower        i^yj 

Edward  V.  was  murdered  in  the  Tower     1485 

Richard  III.  was  designedly  killed  at  Bosworth    ...  1485 

Charles  L  was  executed         16491 

WUliam  IIL  was  killed  by  accidentally  frOltng  from 

his  horse  at  Kensington 1702: 

'•  The  conquest  of  Ireland  was  begun  in  the  reign  of  Henry 

The  King  of  Leinster,  Dermot,  had  been  expelled  from  his 
territory  for  carrying  off  another  chiefs  wife,  and  he  applied  to^ 
Henzy  for  help.  The  English  king  had  given  permisskMi  to  his- 
adventurous  barons  to  take  up  the  quarrel,  and  some  Nonnan 
knighU  of  Wales  had  first  crossed  over  to  Wexford  with  a  force 
of  Norman  horse  and  Welsh  infantry  in  the  sununer  of  1169. 

In  1 1 70  Richard,  Earl  of  Pembroke,  sumamed  Strongbow^ 
followed  with  a  larger  force,  took  Dublin,  and  by  marriage  with 
Dermot's  daughter  became,  on  Dermot's  death,  King  of  Leinster. 
In  1171  the  king  landed  with  a  powerful  body  ofknights,  re- 
ceived homa^  from  the  Irish  chieftains,  and  was  received  witb 
due  submission  by  Pembroke.  Thus  was  Ireland  nominally 
subdued. 

Latterly  the  revolt  of  the  American  colonies,  and  the  example 
of  the  French  revolution,  led  to  disturbances  m  Ireland,  which 
culminated  in  rebellion,  1798.  This  showed  the  pressing  need 
of  measures  to  knit  Ireland  more  closely  to  the  interests  of 
Britain.  Pitt,  in  May,  1799,  passed  through  the  E^lish  Parlia^ 
menta  bill  for  the  Legislative  Union  of  Great  Britain  and  Ire- 
land. In  June,  1800^  the  Irish  Parliament  was  induced  to  oass- 
it,  and  on  the  first  day  of  the  present  oentuiy,  January  1st,  1801^ 
tiie  Union  began. 

3.  The  most  important  events  so  far  in  the  reign  of  Queei^ 
Victoria  are : — 

A.Dw 

Pennjr  Postage  Established .,.  1840 

AboUtionoftheComLaws          1846 

Repeal  of  the  Navigation  Laws     1849 

Great  Exhibition  M  the  Industries  of  all  ^ 

nations,  and  laying  of  sub-marinetelepayh  1851 

Russian  War 1854-56 

Indian  Mutiny         1857 

Jews  admitted  to  Parliament         1858  - 

New  Reform  Act     ...        ...        ...        ...  1867 

Abytsiniaa  War      ...        .^        1868 

Pisestablishment  of  Irish  Church 1869 

Irish  Limd  Act        1870 

Etomentary  Education  Act ...  1870 

Treaty  of  Washington  (settlement  of  diffe- 

lenoes  with  America  by  arbitration)      ...  1 872 

Irish  Land  Bill        1881 

Coitoposition. 

Colonization. 

The  formation  of  colonies  is  amongst  the  earliest  occurrences 
recorded  in  history.  Phoenicia,  Greece,  Rome,  Venice,  and 
Genoa  were  all  fi^us  for  their  colonies.  The  establishment 
of  colonies  in  distant  parts  of  the  world  by  European  nations, 
during  the  sixteenth  century  was  one  of  the  most  important 
events  in  the  history  of  the  workL  lomiediatdy  that  mterest 
was  exdted  in  Europe  by  the  discoveries  of  Columbus,  the 
desire  to  acquire  new  territories  seised  on  the  minds  of  several 
European  nations,  and  on  the  English  amongst  the  rest.  It 
would  appear  that  the  English  are  the  only  people  of  moderik 
times  who  can  colonire  on  a  large  scale  succettfuUy.  Of  Euro> 
pean  nations,  besides  the  En^ish,  that  formerly  pooessed  a 
large  colonial  empire,  the  Dutch  have  retained  more  than  any 
other. 

Colonisation  has  owed  its  increase  to  the  difficulty  of  men  tO' 
obtain  employment,  to  low  wag^,  and  to  the  scarcity  of  food. 
Beyond  the  sea  were  lands  of  greatest  ridmess  lying  unused  by 
man,  and  by  the  bringing  of  the  idle  people  and  the  waste  lanc^ 
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toeetlier»  the  greitttt  evil  of  the  time  irasredretied.  Foratime 
eokmiaition  fell  into  disczedit  by  the  sending  of  crimiittb  to  the 
newly-ftcquired  possessions,  so  that  honest  people  refnsed  to 
take  np  their  abode  with  men  who  had  committed  serious 
crimes.  In  oonxse  of  jears  the  practice  of  sending  convicts  was 
stopped,  and  thenceforward  immigration  continued  to  increase 
immensely. 

Owing  to  the  thinness  of  population,  compared  with  the  size 
of  many  of  our  large  colonies,  ULbourers  are  scarce,  and  there  b 
a  great  demand  for  immigrants.  The  kinds  of  people  most  ^ 
demand  are  fium  servants  of  idl  kinds,  artisans,  and  domestic 
servants.  To  meet'the  great  demand  for  labour.  Government 
has  assisted  and  even  given  free  passages  to  properly  qualified 
persons.  Free  grants  of  land  have  been  given  to  those  who 
paid  their  own  passage  out. 

The  advantages  conferred  by  the  colonies  on  the  mother 
eountry  are  grei^  and  one  of  the  most  valuable-is  that  they  fur- 
nish a  new  nome  for  thousands  of  poor  who  find  it  a  difficult 
matter  to  gain  a  Uvdihood  in  their  own  country. 


Euclid. 

I.  Let  ABCD  be  a  panJldogram.    Through  A  draw  FAG, 
and  first  let  it  pass  without  the  figure,  then  the  perpendiculars 

on  it  from  B,  and  D, 
viz.,  BG,  DF,  shall 
be  together  equal  to 
D '  the  perpendiciuar  on 
^  it  from  C,  VIZ.,  CE, 
these  perpendiculars 
being  the  aistances  of 
the  respective  points 
from  F0« 

Through  B  draw 
BH  naralld  to  GE; 
then  the  figureGBHE 
is  a  parallelogrun,  be 
cause  BG  is  partllel 
to  HE,  bein^  per- 
pendicular  to  the 
i^  rk  /-y  *>^^    straiglit    line. 

r  0  C  .-.  BGisrrHE. 

Again,  because  BC  »  AD,  and  the  an^at  F  —  an^e  at  H, 
each  being  a  right  angle,  and  the  angle  ADF  equal  toue  angle 
BCH,  whtcfa  may  be  shown  by  producing  CD  to  K,  for  smce 
the  whole  ADK  —  BCD,  and  the  part  FDK  a  to  ECD, 
OD  account  of  the  respective  lines  bdng  parallel  1  then  (by  I.  26) 
the  Uiangles  AFD,  BHC  are  equal  in  every  respect  and  .'.  DF 
s  CH.  But  HE  was  shown  to  be  equal  to  BG.  .*.  BG, 
DF  are  tog^er  equal  to  CE. 

Secondly,  let  the  line  through  A  pass  within  the  figure^  as 
AGFE.    Then  CE  shall  be  equal  to  the  difference  between  BG 

andDF.    Throi^Cdraw 
CH  parallel  to  £F,  then 
HE  is  a  paralldogram  and 
.\    HF   s   CE.     Again, 
beeauie  DC  •-  AB,  and 
that  the  angles  at  G  and  H 
are  right  angles*  and  that 
if  BG,  DF  be  produced  to 
L  and  K,  the  angles  LDK, 
LBK  are  equal,  being  the 
opposite  angles  of  a  pand- 
leloertm,  .*.  the  remainder 
ABG  B  renudndcr  CDH, 
since    the    whole    angle 
ADC  «  whole  angle  ABC. 
I'Vherefore  (I7  I.  26)  DH 
-"  BG,  and  CE  was  shown 
to  be  equal  to  HF  .*.  CE  is  equal  to  the  difference  between 
BG  and  DF.~Q.E.D. 
3.  Prop.  4,  Bk.  II. 
3.  Prop.  14,  Bk.  II. 


Algebra. 

I.  (a)  (4r-ar)*  -  (**-4*r  +  4i^'  -  jr*-8*V  +  H^- 

3ajr>*+i6y 


Subtracting,  there  remains  -i5«^+24xV  -i^xj^^li/ 

Revecsbtt  the  terms  15?* -24*^-15^ +24*V= 

Adding  and  subtracting  ^3^ 

3(S/-ary"+5:rV-S*y+a:rV-5^= 

^{yx)  {f-k-x)  (St^-8jfy+»r*)  Q.E.D.  Afis. 

2  Let  6;r  =  the  No. 

Then  by  the  terms  of  the  problem, 
xxxyc  =  2jrxaxx2x 

.'.  the  No.  —  f  x6  1- 6|  or^  An.. 

3.     (i)     iQr-iljr  s  -12     or  i3Qjr-i43|r>. -156 
I3;r-Z4yss  - 117 or  130UC- I40y «  - 117 

3r—       39 
^-      ±3 

By  substitution,  loar  —  143  »  — 12 

ioac«=  143  — 12 
lor  a.  131 
X  «■  i3'i        Ans. 

(2)  7^  -^  3  -  J^  ^  jQt 

3  2jr 

Clearing  of  firactions,  14^  +  9  -  3*  ■■  124  jt 
Transposing,  i^-iz'jx  ■■-9 

Dividing  by  14,  :c«-l£2*  «— SL 

Completing  square,  *•-  -j^x  +(^' )  « — ^4       ' 
Takingroot,jr-ia«+!?S 
'  =  W±W-9ori 


/ 


W 


\ 


Mentttratioii. 

1.  The  altitude  of  a  triangle  is  the  pefpcndicalar  let  M  fimi 
the  vertex  upon  the  base  or  the  bare  proouoed*  LetABCbes 
triangle,  and  ABDE  a  rectans^on  the  same  bare  AB,and  hsfiog 
the  same  altitude:  the  trian^e  is  equal  to  half  the  rcclBagle» 

Let  CF  be  the  perpendicu-       ^  n  n 

lar  from  C  on  AB.     Then  the      ^  '^  _ 

triangle  ACB  is  half  of  the  rec- 
tftngnimr  puallclogram  AEDB. 

Now  it  may  be  easOv  shown 
fby  dividing  the  sides  and 
drawing  panuld  lines)  that  the 
product  of  the  linear  units  in 
AEorFCand  rimiiarlinearunits 
in  ED,  is  equal  to  the  number 
of  square  units  in  the  whole 
rectangle,  and  since  the  area  of 

the  triangle  is  equal  to  half  the  area  of  the  rectai^  tten  Uie 
rule  maybe  wntten  thus: — 7^  ana  of  a  tHdngk  iska^^ 
product  of  thi  bast  and  the  altitmde,  irfiich  is  the  suae  fcisb 
as  if  the  area  of  the  rcctsngle  was^fonnd  and  Ihen  hslvel 

2.  (tf)     120ft.  X  60ft.  "-  7»aoosq.  ft.  B  Soosqsareysria 
A  square  chain  »  22  yards  x  22  yards  »  484  square  jaids. 

484  square  yards  cost  121s. 

I  ..  M     I2lSi 


J 


^ 


i 

B 


800 


ft 


ri 


I2IS. 


X  800 


f./. 


484 


10 


(b)  78ft  X  36rt»  Z?JLJ$  square  yards  B  312  sq.  7^ 
4d.   X  312  -"  104s.  «> 

Cost  of  leveilittg    « 
twwws  court  =s 


n 


total  cost 


54s> 

=     /1^43. 


Jan.,  1882.] 


THE  PRACTICAL   TEACHER. 


5S5 


Music. 


i 


dta: 


J  .:    I  ^'^   i 


I 


PInpcffcct  4ih.       Diminished  7th.    DiminiBhml  jrd.    Angaentsd  mmL 


^ngaflemnttiEf  for  afanuarg* 

January  4.  Parliamentary   and  Law   Committee, 
N.U.E.T 

6.  Finance  of  Orplumage^  N.U.E.T. 

7.  Meeting  of  EzecntiTe,  N.U.E.T. 
9.  Finance  and  General  Pnrposes  Com 

mittee,  N.U.ET.     . 

11.  Geological  Society     . 
Anthropological  Society    . 

12.  Royal  Society   .... 

13.  Finance  Committee  of  Bener.  Fond 
N.U.E.T.        .        •        .        . 
New  Shi^kapere  Society  . 

16.  Central  Committee  of  Benev.  Fund 

18.  Parliamentary  and  Law  Committee^ 
N.U.KT.         .... 

19.  Royal  Sodet^     .... 
Linnean  Society .... 

2a  Meeting  of  Execntiye,  N.U.E.T. 
21.  Organisation  Committee,  N.U.E.T. 

General  Board,  N.U.E.T. 
23.  Finance    and    Genenl    Porposei 
Committee,  N.UXT. 

25.  Geological  Society 
Anthropological  Society  Anniversary 

26.  Royal  Society      .... 
27.  Browning  Society.     James  Thomson 

on  *  Browning's  Genios.' 


If 

I* 
i> 


3% 


t« 


ft 
tff 


7.30  p.m. 
7.30  p.m. 
II  a.m* 

7.30  p.m. 
8  p.m. 
8  p.m* 
4.30  p.m. 

7  p.m. 

8  p.in« 

7.15  p.m. 

7.30  p.m. 

t30  p.m. 
p.m. 
7p.m. 

10  a.m. 

11  a.m. 

7.30  p.m. 
8  p.m. 
8  p.m. 
4.30  p.m. 

8  p.m. 
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(jC^mHmud  frvm  fagt  432.) 

BY  WILLIAM  SPENCER, 

Auihor  tf '  Spmce^s  Extrcisu  in  Ariihmdk^ 

We  shall  ntrxt,  in  somewhat  natural  sequence,  as  we 
have  step  by  step  been  working  up  to  it,  consider  the 
teadiing  of  that  important  branch  of  Arithmetic  com- 
prehended under  the  generic  term  Percentages — the 
commercial  or  higher-business  man's  practical  Arith- 
metic The  word  has,  in  the  singular  number,  for 
some  years  obtained  such  a  terrible  ascendancy  in  the 
scholastic  vocabulary  that  it  has  almost  come  to  have 
the  same  effect  on  the  profession  that  a  red  flag  has  on 
the  lord  of  the  bovine  creatioa  Here,  however,  we 
trust  it  will  be  found  perfectly  innocuous. 

In  commencing  the  teaching  of  Percentages,  I  first 
try  to  instil  into  the  minds  of  Uie  scholars  a  clear  idea 
of  the  meaning  of  the  term  per  cent — so  much  or  so 
many  per  loo.  When  money  is  referred  to,  it  means 
on  each  loo  pounds^  and  when  any  other  concrete 
number  is  considered,  it  means  so  many  out  of  each 
100  of  that  number.  For  instance,  when  we  speak  of 
money  making  5  per  cent  interest,  or  of  goods  being 
sold  at  a  profit  of  15  per  cent,  we  simply  mean  in  the 
former  case  that  ;^ioo  makes  ^^5  interest,  or  that 
some  principal  greater  or  less  than  j^ioo  makes  at  the 
rate  ox  proportion  of  ^5  for  j^ioo;  and  in  the  latter 
case  that  goods  bought  for  ^^00  were  sold  at  a  profit 


of  ;^iS,  thus  selling  for  ;£'iis  ;  or  at  the  rate  of  j£is 
profit  on  ;£ioo,  whatever  the  money  originally  spent 
on  the  goods  might  be.  When  concrete  numbers 
other  than  money  are  referred  to,  as  20  per  cent  of  a 
number  of  boys,  it  denotes  20  boys  out  of  100  boys,  or 
that  proportion  of  the  boys,  whatever  the  number  on 
which  the  percentage  to  be  taken  might  be. 

I  now  give  a  number  of  easy  examples  to  be  worked 
mentally : — Find  the  interest  of  ;;^2oo  at  5  per  cent ; 
;^25o  at  4  per  cent ;  j£6$o  at  3  per  cent ;  ;^825  at 
6  per  cent  In  the  last  example  explain — each  of  the 
others  being,  however,  explained  if  required — that 
^^825  =  8|  hundreds,  consequently  the  interest  will  be 
8|  times  £6  =  ^^49  los.  Give  a  score  or  two  of  such 
questions  till  even  the  slower  ones  are  able  to  answer, 
having  heard  question  after  question  worked  out 

Now  work  out  mentally  some  other  concrete  exer- 
cises— not  money.  In  a  school  of  200  children,  5  per 
cent — that  is,  per  100 — are  late ;  how  many  are  late? 
Out  of  300  four  per  cent  were  late  ?  Out  of  250  two 
per  cent  were  late?  Here,  as  25o«2i|  hundreds, 
there  must  hive  been  2^  times  2^5  scholars  late.  I 
now  present  a  different  phase  of  these  exercises  : — If 
10  boys  are  late  out  of  200,  what  is  the  rate  per  cent  ? 
If  12  are  late  out  of  300  ?  If  15  are  late  out  of  250? 
Here  250=  2  j  hundreds,  and  as  we  want  to  know  how 
many  were  late  out  of  every  100,  then  15  -5-  2  J,  or  304- 
5  «  6  per  cent  Ans. 

Having  given  some  general  notion  of  the  application 
of  the  term  per  cent^  we  will  now  consider  senaum 
and  in  detail  the  various  specific  operations  included 
in  the  general  term  Percentages. 

{a)  The  sub-division  generally  taken  first  is  Simple 
Interest^  with  which  we  at  once  proceed.  I  first  define 
interest — ^money  paid  for  the  loan  of  a  sum  of  money, 
called  the  principal ;  and  rate  per  cent  as  previously 
defined,  remarking  that  this  rate  is  so  much  for  one 
year,  unless  otherwise  specially  mentioned.  We  now 
at  once  commence  working  exercises  freely  on  the 
board,  the  first  being  in  finding  (ai)  the  simple  interest 
of  a  sum  of  money  for  a  given  time,  and  first  for  a  year. 
Find  the  interest  of  ;£42o  at  5  per  cent  We  will 
work  this  exercise  by  different  methods,  in  order  that 
the  rationale  may  be  thoroughly  understood,  so  that  in 
the  future  working  of  such  questions  the  method  that 
commends  itself  as  the  easiest  in  any  particular  case 
can  be  easily  resorted  to.  (i)  I  explain  that  5  per 
cent  =j^  =  ^,  hence  that  the  interest  is  ^  of  the 
principal,  so  that  ;^42o-r  20  «;^2 1.  Ans.  In  practice 
I  adopt  this  plan  more  frequently  than  any  other. 
(2)  As  ;^42o«4|  hundreds,  £sy>A\'='£^^'  Ans. 
This  method  is  convenient  when  the  principal  can  be 
easily  expressed  in  hundreds  and  the  decimal  or  frac- 
tion of  a  hundred.  (3)  As  5  jper  cent  is  -^^  the 
interest  is  just  a  shilling  for  every  jQ  in  the  pnncipal, 
hence  the  interest  must  be  420  shillings  =  £2 1.  Ans. 
This  method  is  handy  when  the  rate  is  also  2|  per 
cent,  that  is,  sixpence  in  the  ;^,  or  ^ ;  also  when  it  is 
3I  per  cent,  that  is,  ninepence  in  the  •£.  The  appli- 
cation of  this  method  is  limited,  being  only  available 
when  the  rate  is  a  multiple  or  sub-multiple  of  those 
just  given — ^thus  7I  percenters.  6d.  in  the  £  i| 
per  cent « 3d.  in  the  £,  or  ^,  etc  (4)  One  per 
cent  of  ;f42o  =  ;^4'2,  hence  ;£^4'2XS=j^2i.  Ans. 
This  method  is  useful  when  there  are  ;^'s  only — no 
shillings  and  pence — or  when  these  will  easily  come 
out  in  the  terminate  decimal  of  a  jQ.  (5)  Multiply  by 
the  rate  per  cent  and  divide  by  100,  then  (;£42ox  5) 
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-rioo  =  ;^2i.  Ans.  This  is  the  most  common,  but 
the  least  rational,  method  adopted,  being  in  principle 
the  same  as  method  4,  the  multiplying  being  done  be- 
fore the  dividing;  but  the  'rule'  is  too  generally 
resorted  to  without  an  intelligent  appreciation  of  its 
reason. 

We  will  now  work  out  a  few  examples,  and  make 
them  the  basis  of  any  remarks  that  may  be  required. 
Find  the  interest  of  J[fi^s  12s.  6d.  at  /^^  per  cent 


4p.  ciSyV 

2       >»     »    8 


645 


(0 

S. 
12 


d 


4  p.  CIS  ^V 


25     o     6       i 
3     2     6| 


1 

»     )>      8 


1 

625-625 


Ans.  £,^%    3    oj 
£    s.  6. 

625    J2     6 
4i 


25-025 
3128125 


;^28i53i2S 
20 

12 


2502  10 
312  16 

0 
3 

^a8i5     6 

20 

3 

&  3'o6 
12 

do7^ 

do75^ 


(4) 
6-25625 

45 

3128125 
2502500 

^28-153125.  Ans. 


The  scholars  who  work  percentages  being  fairly  up 
in  fractions  and  decimals,  eaq^  of  the  above  methods 
is  easily  intelligible  to  them.  In  No.  i  we  have  taken 
4  per  cent,  which  is  ^V  ^^  ^^^t  andthen  \^  which  is  \  of 
die  4.  A  boy  at  this  stage  ought  to  be  so  well  up  in 
mechanical  working  that  he  can  easily  divide  by  25 
by  short  division.  In  No.  2  we  have  brought  the 
I2S.  6d  to  the  decimal  of  a  J[^y  which  most  boys  can  , 
easily  do  mentally, — being  §=-625.  We  then  pro- 
ceed as  in  No.  i.  In  No.  4  we  have  mentally  divided 
the  ^£625 '625  by  100  =  ;^6 '25625,  which  is  the  in- 
terest at  one  per  cent,  and  then  multiplied  by  the  rate 
required — ^4^.  In  No.  3  we  have  adopted  method  5 
as  referred  to  above.  In  givuig  a  class  an  early  les- 
son, I  exhibit  all  these  methods  simultaneously  on 
the  board,  and  remark  well  on  each  of  them,  leaving 
the  scholars  to  adopt  which  measure  they  prefer  in 
their  own  workmg. 

Another  example, — ^What  is  the  simple  interest  of 
^476  13s.  9d  for  4I  years  at  6  per  cent  per  annum  ? 

.  <'> 

^   i     d 


5  p.  c.  is  Jbt 

476  13 

9 

1      »      n    i 

23  16 
4  IS 

4j\r 

int  for  I  yr.  ^ 

^28  12 

,t 

114    8 
14    6 

^ 

Ans.  ^128  14 

% 

;^4766875  mt  at  i  p.  c  for  one  year. 
6 


28*60125  o 
4-5 

14300625  o 
I 14405000 

;^i287o5625ls^ 
20 


n       6      „ 


9) 


19 


99         99         99 


4J  years 


s.  14-1125^ 
12 


d  1-35^ 


(3)  £a*1^  13s.  9d  X-6  X  4i  =  ;^"87o  lis.  3d, 
which  divided  by  ioo  =  ;^i28  14&  i^^  Ans. 

Method  I  above  is  self-evident  In  method  2  we 
have;^476  13s.  9d  =^476*6875  =;^47<^6875  A««. 
drcds  of  JQ%^  the  remainder  being  easy  to  follow.  In 
this  case  method  3  is  the  shortest,  though  the  least 
rational  I  here  explain  that  instead  of  dividing  the 
principal  by  100  at  first,  and  then  multiplying  by  6 
and  4J,  we  simply  multiply  first,  and  tfien  divide 
afterwards. 

I  should  now  explain  the  term  amount— ^^  sum 
obtained  when  the  interest  has  been  added  to  the 
principal — ^and  work  a  question  requiring  it  What  is 
the  amount  of  ;;^756  15s.  for  3  years  10  months  at  3J 
per  cent  per  annum  ?  Here,  first  elicit  that  3  J  is  3^ 
of  1 00,  hence  that  a  year's  interest  is  ^  of  the  princi- 
pal— ^;^756  155.-^30  =  ^25  4s.  6d,  a  year's  interest 
Then,  3  years  10  months  =  3f  years,  hence  ;^25  ^^  6d 
X  3-J«;696  ^3S.  I  id  the  total  interest,  which  added 
to  the  principal  ^1^736  15s. « ^853  8s.  i id,  the 
amount  Ans. 

(ai)  We  will  noytfind  the  rate  per  cent,  when  the 
interest  of  some  specified  principal  for  a  given  time  is 
known. 

Example : — ^At  what  rate  per  cent  will  £m^ 
amount  to  ;f 508  los.  in  3 J  years?  Here  reiterate 
what  rate  per  cent  really  means — the  interest  of  em 
hundred  £,  for  one  year ;  and  we  have  in  the  question 
the  interest  of  a  number  of  hundred  £%  (4!)  ^^^  * 
number  of  years  (3I). 

;;^5o8  los.  -£^y^^£s^  I  OS.,  int  of 

^450  for  3J  yrs. 
j^S8  ios.-r4i  (hundreds)  «;;£* 3,  mt  of 
pt  100  for  3I  yrs. 
;^i3-7"3|  (years)  =  ^4,  int  of  ;;^ioo  for  i  yr.  Ans. 

Another  example  : — ^At  what  rate  would  ;£i62  los. 
amount  to  ^184. 8s.  pd  in  4 J  years,  simple  interest? 
We  will  work  this  question  decimally.  ;;^i62  ios.= 
^162*5  «  1*625  hundreds,  and  £\^A  ^^  9^  ** 
;f  184-4375,  then 

;^i84-4375-;^i62-5=;£'2x-9375,  int  of  1625  hrds. 

for  4I  yrs. 
;^2i-9'^75-ri'625^^i3'5,  int  of  i  hrd  for  4^  yn. 
(^i3-5^4i)«(^27-r9)=^3.   Ans.    Int  of  i  hrd. 

for  I  year 
We  will  also  woric  this  question  by  compomw 
proportion — 
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^184  8s.  9<L-^i62  ios.  =  ;^2i  i8s.  9d.=;^2i^^ 
-£i^^%  the  interest  on  ^162  los.  for  4 J  years. 
;^i62  IDS.  =  if  hundreds  =  -^  hundreds.  4J  years  = 
f  years.     Then  stating  and  cancelling,  we  have — 

In  cancelling,  the  8x  2  eliminates  the  16,  and  the 
13  goes  into  the  35 1.  Proportion  is  often  the  shortest 
method  of  doing  this  kind  of  question,  as  it  is  in  this 
case. 

(tf  3)  We  will  next  find  the  time  in  which  a  sum  of 
money  will  make  a  given  amount  of  interest  in  a 
specified  time.  Example : — In  whattime  would  ;3^i,625 
amount  to  ^1,824  6s.  8d.  at  3^  per  cent,  per  annum  ? 
Here  we  simply  work  on  first  principles,  finding  the 
interest  produced  in  one  year,  and  then  seeing  how 
often  this  one  year's  interest  is  contained  in  the  given 
interest  ^1,824  6s.  84-^1,625=^199  6s.  8d. 
the  given  interest  ;^i,625  =  i6|  hundreds,  and 
(;^3ixi6|)=»(J^X^)  =  ^S2,  the  interest  for  one 
year;  then  ;^i99  6s.  8d.-T-;j52  =  3i>  the  number  of 
years  =  3  years  10  months.  An&  In  dividing,  the 
;^i99  6s.  8d.  =;£^i99i-  ^y  £il'^y  bring  both  to  thirds 
of  ^s  =  5984-156  =  3f4^  =  3^  years.  Ans.  In  teach- 
ing a  class  I  should  here  remark  that  although  one 
sum  of  money  cannot  be  multiplied  by  another,  both 
being  concrete  numbers,  we  may  by  dividing  see  how 
often  one  sum  of  money  is  contained  in  another,  just 
on  the  same  principle  as  we  find  (say)  how  many  times 
9  apples  is  contained  in  72  apples.  A  caution  here  is 
needed  that  the  quotient  obtained  is  not  money 
(^  s.  d.),  but  an  abstract  number,  representing,  how- 
ever, it  maybe,  something  concrete,  as  3^>'rarj above. 

Before  commencing  to  divide,  the  two  amounts 
should  be  brought  to  the  same  denominatioa 

Another  example : — In  how  many  years  would  ;j^6oo 
amotmt  to  ^750  at  3I  per  cent  per  annum  ?  We 
will  work  this  question  by  compound  proportion,  first 
reading  it  in  a  more  explicit  form,  thus : — If  ;^ioo 
'^^^^^s  ^3i  (  =  £^  interest  in  one  year,  in  how  many 
years  will ^600  make  (;;^75o  -  ;^6oo  « )  ;^i5o  interest 
at  the  same  rate  ?  First  bringing  the  two  amounts  of 
mterest,  £,i\  and  ^150,  \,o  fourths  of  ^s,  to  get  rid 
of  the  fraction  (|),  we  have  15  and  600 ;  then  stating, 
we  have : — 

year.  pr.  interest 
ii<l^i2^=^-H years.  Ans. 

In  the  above  statement  we  have  represented  the 
two  principals  in  hundreds  of  £^y  their  simplest  ratio, 
instead  of  £^. 

(^4)  We  now  proceed  to  find  the  principal  which 
will  amount  to  a  certain  sum,  or,  in  other  words,  pro- 
duce a  specified  interest  in  a  given  time  at  a  given  rate 
per  cent  Example: — What  principal  at  simple  in- 
terest would  amount  to  ^3^487  18s.  at  4  per  cent  for 
4|  years?  Here  we  might  find  what  any  principal 
would  amount  to  at  4  per  cent  for  4I  years,  and  then 
whatever  fraction  or  proportion  this  supposed  principal 
is  of  its  amount,  so  the  principal  required  will  be  of 
the  given  amount — ;^487  i8s.  The  most  convenient 
supposed  principal  is  ^100,  then  £,\  x  4I  =  £,1%  in- 
terest of  ^100  for  the  given  time;  hence  ;^ioo 
would  amount  to  ;^ii9,  consequently  the  principal  is 
W  of  the  amount,  and  ^  of  ;^487  18s.  = 
;^4io.  Ans.    The  simplest  method  of  obtaining  |f^ 


of  ;^487  18s.  is  by  representing  it  as  ^3^487 '9,  then 
mentally  multiplying  it  by  ioo  =  ;^48,79o,  which 
divided  by  1 1 9  »s=  £^  i  o. 

Another  example  : — What  principal  will  amount  to 
;^369  OS.  2id  in  ^\  years  at  3!  per  cent  per  annum  ? 

Here  ^3ix4i=^X V=W«;^i3»  interest  of 
^100  for  the  4^  years,  hence  ;£^ioo  would  amount  to 
;^ii3if  in  the  given  time ;  the  principal  is  therefore 

_  2400  _  480  _  96 


100 


of  the  amount,  then 


"3M    2725     545     109 

(^£^3^9  OS.  2jd.X96)-2-io9=^325.  Ans. 

As  every  question  in  simple  interest  must  come 
under  one  or  other  of  the  above  four  headings,  before 
proceeding  further  I  devote  a  week  or  two  to  working 
out  a  number  of  dissimilar  questions,  so  as  to  bring 
into  requisition  the  knowledge  acquired.     Here  the 
first  80  questions  from  '  Percentages '  in  my  own  series 
come  in  opportunely,  and  are  supplemented  by  a 
number  of  questions  from  Colenso's,  Mansford's,  or 
any  other  manual  of  arithmetic,   and  by  setting  ad 
libitum  original  questions  on  the  board     In  working 
original  questions  I  very  rarely  have  any  difficulty  in 
ascertaining  the  true  answer,  as  when  three  or  four  of 
the  best  workers  have  honestly  the  same  answer,  they 
are  nearly  certain  to  be  right     Should  there  be  the 
least  doubt,  I  work  out  the  question  on  the  board  in 
presence  of  the  whole  class.     I  would  here  remark 
that  in  finding  the  interest  of  a  sum  of  money  from  one 
date  to  another,  the  worker  is  often  in  doubt  whether 
he  should  reckon  both  the  given  days,  or  only  one  of 
them,  or  neither  of  them.     Of  course  the  true  interest, 
as  a  banker  would  reckon  it,  and  as  common  sense 
would  suggest,  would  be  obtained  by  reckoning  one  of 
the  days  only,  if  no  directions  were  given ;  as  a  sum  of 
money  invested  one  day  and  taken  out  the  next  would 
only  be  one  day  at  interest,  or  if  invested  one  (say) 
Monday  and  taken  out  the  next  Monday  would  only 
bear  7  days'  interest,  not  8  days.     For  instance,  from 
April  14th  to  July  26th,  I  should  reckon  16  days  for 
April,  omitting  the  14th,  but  reckoning  July  26di, 
making  in  all  103  days ;  hence  the  interest  for  these 
days  would  be  ^^  of  a  year's  interest     In  every 
question  in  arithmetic,  the  data  should  be  explicit, 
nothing  doubtful  or   ambiguous    about    them;  yet 
nearly  in  eveiy  batch  of  questions  issued  by  the  Edu- 
cation Department,  whether  to  pupil  teachers,  Queen's 
scholars,  or  students,  I  can  find  one  or  more  questions 
puzzlingly  lacking  in  definiteness.     If  the  full  working 
of  a  question  is  carefully  looked  over  by  the  examiner, 
which  takes  considerable  time,  so  that  the  view  the 
worker  had  of  what  was  required  is  appreciated,  and 
the  work  be  valued  accordingly,  not  much  harm  will 
be  done ;  but  if  only  a  specific  result  (answer)  must 
be  obtained,  then  the  worker  may  be  seriously  wronged 
I  remember  many  years  ago  a  pupil  teacher  being 
shown  his  worked  paper  by  an  Inspector,  who  told 
him  gravely  that  one  of  the  questions  was  seriously 
wrong — and  seriously  wrong  it  certainly  was  in  the 
answer — and  casting  my  eye  cursorily  over  his  paper  I 
saw  and  pointed  out  that  this  '  serious  wrong '  was, 
that  in  a  question  in  interest,  in  which  the  answer  was 
to  be  the  amount^  he  had  only  given  the  interest — ^his 
omission  to  add  the  interest  to  the  principal. 

(To  be  continued.) 
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9&rttnt  Snsprction  Questions* 

\Tk€  Editor  respectfully  solicits  eontrihttiom^-aU  of  which  will 
be  regarded  as  STRICTLY  PWVATE—i^  this  column.  For  obvious 
reasons,  it  cannot  be  stated  in  which  district  the  questions  have 
beensetJ] 

Arithmetic. 

STANDARD  I. 

(i)  Add  together, — ^three  hundred  and  eighty-nine, 
fifty-seven,  eight  hundred  and  sixty,  seven  hundred 
and  twenty-six,  and  five  hundred  and  sixty-four.  Ans. 
2596. 

(2^  From  six  hundred  and  forty-three,  take  four 
hundred  and  seventy-nine.     Ans.  164. 

(3)  Find  the  difference  between  seven  hundred  and 
five,  and  two  hundred  and  sixty-nine.    Ans.  436. 

STANDARD  II. 

(i)  Multiply  sixty-eight  thousand  four  hundred  and 
seventy-five,  by  seventy-eight     Ans.  5,3419050. 

(2)  Divide  sixty-nine  thousand  nine  hundred  and 
thirty-one,  by  nine.    Ans.  7770, — i. 

(3)  From  sixty-four  thousand  two  hundred  and 
fifty,  take  thirty-nine  thousand  eight  hundred  and 
twelve.    Ans.  24,438. 

STANDARD  III. 

(i)  Divide  four  millions  and  seventy-six  thousand 
three  hundred  and  sixty-one,  by  six  hundred  and 
seventy-three.    Ans.  6057. 

(2)  Add  together, — eight  hundred  and  forty  three 
pounds  thirteen  shillings  and  eightpence  three  far- 
things, one  hundred  and  sixteen  pounds  six  shillings 
and  elevenpence,  eight  thousand  and  ninety-four 
pounds  eight  shilUngs  and  fourpence  halfpenny,  three 
hundred  and  nineteen  pounds  three  shillings  and 
threepence  three  farthings,  and  six  thousand  and 
twenty-eight  pounds  eighteen  shillings  and  sixpence 
halfpenny.     Ans.  ^^15,402  los.  io|d. 

(3)  Find  the  difference  between  twenty^three  thou- 
sand eight  hundred  and  forty-three  pounds  thirteen 
shillings  and  sixpence  halfpenny,  and  nine  thousand 
nine  hundred  and  eighty-nine  pounds  seventeen 
shillings  and  sixpence  three  farthines. 

Ans.  jC^sfiSZ  15s-  i^Ji 

(4)  I  pay;;^i3  17s.  ii^d.  to  one  person,  and  ^£^29 

2S.  6d  to  another.  I  then  receive  j£S^  and  find 
j£g  5s.  od  in  my  purse  when  I  get  home.  How  much 
had  I  at  first?    Ans.  ;^44  5s.  s^d. 

STANDARD  IV. 

(i)  Multiply  seven  hundred  and  fifty-five  pounds 
twelve  shillings  and  ninepence  £sirthing,  by  ninety-two. 
Ans.  ^69,518  14s.  iid. 

(2)  Divide  five  hundred  and  twenty-eight  thou- 
sand and  seventy-six  pounds  ten  shillings  and  a  penny 
three  farthings,  by  five  hundred  and  twenty-seven. 
Ans.  ^1002   OS.  10 jd. 

(3)  Bring  eleven  million  and  twenty-two  ounces  to 
tons.  Prove  the  answer.  Ans.  306  tons  18  cwt. 
I  qr.  17  lbs.  6  oz. 

(4)  How  many  persons  can  receive  15s.  id.  each 
out  of  ;^40  14s.  6d  ?    Ans.  54  persons. 

STANDARD  V. 

(i)  3191  @;;^i  9s.  5|d     Ans.  ;;^4703  8s.  o^d. 

(2)  79  cwts.  3  qrs.  16  lbs.  @  j£2  12s.  6d.  a  cwt 
Ans.  ^209  14s.  4jd. 


(3)  23  yards  @  5s.    6d.    per  yard. 
33        I,  OS.  iifd  „ 

2  dozen  gloves  @  is.  lod.    per  pair. 
10  yards  @  is.  lod.      per  yard. 

Ans.  £g  19s.  i|d 

(4)  If  98  sheep  cost  ^352,  what  would  2  cost? 
Ans.  £7  3S.  8^ 

STANDARD  VI. 

(i)  Divide  the  sum  of  ^  and  (J  -  })  by  the  sum  of 
i,  i,  i ;  and  find  the  value  of  (3^  x  2^)  -7-  (^^y  x  |) 
ofJt3.    Ans.  ^;  jCSi  13s.  4d 

(2)  If  20  men  do  a  piece  of  work  in  12  days,  work- 
ing 9  hours  a  day,  how  many  men  will  do  twice  as 
much  work  in  8  days,  working  6  hours  a  day  ?  Ans. 
90  mea 

(3)  A  man  owns  '375  of  a  ship.  He  sells  |-  of  his 
share  for  ^1260.  What  will  be  the  value  of  the 
whole  ship  ?    Ans.  ^5  04a 

(4)  37*004  X  '00473.  Divide  the  product  by 
'1 89 2.    Ans.  '9251. 

Dictation. 

STANDARD  L 

The  wool  of  the  sheep  is  white. 

STANDARD   II. 

There  he  is  safe  from  the  dogs  but  not  from  the 
guns  of  the  hunters.  But  they  dare  not  go  too  near, 
lest  he  should  spring  upon  them.  They  keep  at  some 
distance  and  try  to  shoot  him. 

STANDARD  III. 

If  another  soldier  comes  up  he  will  seize  his  com- 
rade, and  so  help  him  to  pull  away  the  others.  They 
are  so  bitter  against  their  enemies,  that  they  will 
sooner  suffer  themselves  to  be  torn  in  pieces  than  let 
go  their  hold.  Some  kinds  will  attack  others  that  are 
twice  as  big  as  themselves,  trusting  to  their  superior 
numbers  and  going  two  against  one. 

STANDARDS  IV.,  V.,  and  VL 

The  forest  is  now  almost  dark,  the  foliage  overhead 
having  become  so  dense  that  the  moon  penetrates 
through  it  only  in  a  few  places,  rendering  the  surround- 
ing mosses  darker  by  contrast  The  outline  of  an  old 
shoe-track,  at  first  faintly  seen,  is  soon  no  longer 
visible ;  but  still  the  Indian  moves  forward  with  rapid, 
noiseless  steps,  as  sure  of  his  way  as  if  a  broad  beaten 
track  lay  before  him. 

Grammar. 

STANDARD   IV. 

Parse  these  sentences  : — 

1.  What  shall  I  say? 

2.  Whose  flowers  will  he  bring? 

3.  Whom  will  they  seek  next? 

STANDARD  V. 

1.  Parse: — 
(a)  The  women  had  just  left  their  room. 
Id)  I  have  been  there. 
[c)  Jane  will  be  lost 

2.  Analyse: — 
There  is  no  doubt  at  all  about  the  truth  of 

George's  sayings. 

STANDARD  VL 

1.  Parse : — 

(a)  All  is  not  gold  that  glitters. 

(b)  Playing  with  edged  tools  b  dangerous. 

(c)  Let  all  remain  but  you. 

2.  Analyse: — 
If  you  tell  me  that  it  is  wrong  to  do  so,  I  will 

of  course  attend  to  you. 
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Wards  by  GsoRGK  Bknnett. 

Allegretto,  mf 

1st  Treblb. 
and  Treble. 


Bass. 


NEW   YEAR'S    SONG. 

-^ — ^ — ^  — r CI 1 tt — fen N ^ — fe- 


Music  hy  T.  Crampton. 
J        cres. 


1.  "Ob,  we   wish  you   a   hap- py  New  Year  T*  Is  the   greet -ing  from  old  and  from  young ;     And  the 

2.  We'll  be  •  gin    the  New  Year  with  a    smile,  With  a  strong,  eam-est  wish    to    do     right;       And  our 

3.  Here's  a      hsp  •  py  New  Year  to  our  Queen— To  her   Princ  -  es,  and  states-men  so     leal  I       And  may 


1st  Treble. 

2nd  Treble. 

Bass. 


Key  a.  AUegretto,  mf 


.Si     4 


n     J  ,d  :r  ,1|  .t| 

■1         ••!    ('l     Ijl    ijl    i\ 

d)    A  .Di  :f|  ^1  .ii 
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n 
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£.  t.  cns^ 

.•id,r 


ir-r%-i'H~> 


(ic  they're  wedded 


words  seem  to  brighten  and  cheer,  When  to     mn- sic  they're  wedded  and  sung.       All  good  wish  •  es  we  give  and  re  • 

da  -  ties    re-lieve  and  be  -  guile    With   a    song   e  •  ver  cheer-ful  and  bright     With  our  school-fel-lows  friend-ly  and 

peace  thro' her  em- pire  be    seen.    With  true  loy  -  al  -  ty,  hoo«ettand   real!    Here's  sue  -  cess   to  our  teach-ers  and 


ig^JE^E^^g^M^^iS^^ 


d*    .t  ,1   :8  S  -n 

d     4  4  :d  ,ti  jd 
n     .f  ^  :n  ,r  4 
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4  4  :fi  ffi  .8, 
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j<i  ,f  :8  .f  ,pi 
4  ,r  :n  .r  4 
4  4  :d      .ti  4 


rrer. 


ro  the       lov  -  ing,  the  loved,  and  the     dear ;    And  we'll   tight  •  en  toe  links   of  the      bond. 


friends — 


To  the       lov  -  ink,  tHe  loved,  and  the     dear ;    And  we'll   Ueht  •  en  the  links   of  the      bond.    As   we 

We 

To  the   schools  of  Great  Bri  •  tain  so      dear !    And  while  knowledge  with  vir  •  tue   ex  •  tends,  We  shall 


II 


f 

r 
81 


•r  4 


r      jr   /I  :f      .8  ,r 

ti      .ti  4  :r       .t|  ,t, 

8|  .81       9B1      :8|  .81      y8| 


n 
d 
d 


eres, 
-     .8,8      1 

-   44    d 


.8    ,f  :8       .f  /i 

4   4  :d      .t,  4 
ji   ,r  :n      jr  4 


f 

t. 

r 
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^i=St 


B^ii-i 


hail     with '^Hnr- rah  "the  New  Year! 

hail     with  "Hur. rah"  the  New  Year  I 

hail     with '<Hur- rah  "the  New  Year! 

^ ^ ^ 9  — Q 


pE=i5zr 


1 

Hur  -  rah  I 
Hur  •  rah ! 
Hur  -  rah ! 


Hur-  rah  I 
Hur-  rah  I 
Hur-  rah ! 


Hnr  •  rah  I      As     we 
Hur  .  rah  !    And  we*U 
Hur  •  rah!     We  shaU 


il 


n 
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haU  with  "Hurrah"  the  New  Year!     F  Symphjar  Harmmiium  or  Piano. 


_.  ^^  1 »  I        •         I 


{    d      .81  ,8,  :f ,  4,  .f, 
(  I  PI,     4i  A  :xi  A  .8, 


d    :-. 

^ 

n,   :-  . 

.rf 

d,    :-.' 

.m 

d 

f 


.r 


r    .w,/:m,t„rf,m 

-    /,     :<^    .«i 


"•1  .Wl     j/l      ,fl 


i  '1  '  i 


We  beg  to  ««tiA«n<^  that  any  of  the  songs  which  have  appeared  b  the  \mck  nnmben  of  the  I^ractical  TsACKaa  may  now  be  obtained  separately, 

price  6d.  per  doecn,  poet  free. 
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fTWENTY-GUINEA  PRIZE  COMPETITION.^ 

IHB  niZBl  TILL  BE  PAIS  nrxonr  WITKI>  tl  II4T8  OF  TEB  PUBLICAnOV  OP  TEIJUIWBr  AWABM. 


Mr.  Hi^bes  has  the  pleasura  to  annotuice  his  First  Series  of  Piiie  CompMiticMU  in  connecdon  with 


PRIZES    ARE    OFFERED 

I—TO  ANT   TEACHERS. 


I.  FIVE  GDIKEAS  WILL  BE  GIVEN 


^£^^^^^^U£0^TOa^2 


JOHN  R.  LANQLER,  ESQ..  B.A.,  F.R.Q.8., 
udat  oT  thi   Nilioul  Union  of  ElcnMntair  TCubcn,    hu   kii 

cawcniBl  to  *a  u  J  iid(e. 
*  LAt«n '  ilwuU  itulk  (he  office  not  bla  than  Febnurj  iiC|  iBSz. 


IL  FIVE  GUINEAS  WILL  ALSO  BE  GIVEH 


%•  FgrtlHce 

Nos.  I.  and  II.  ofTm  Pkact , . 

School '  wit]  thortly  be  umol  in  cheap  hook  fbiin. 

DR.  CARPENTER  h«  kindlr  m 


n.— TO  PUPIL  TEACHERS. 


I.    DRAWING    COMPETinON.      FIVE    GUINEAS 


a^Hm,  tlt)urlM  Crurmt.  tmtliiu  tr  CiUtm 

eflU 

Dtwaiitr  h  Cfntlto 

in 

lh.J^„a^  (,SS,1  A-^-fcrwT..  TffE  FSACTI. 

CAL 

fl 

c 

The  Prinwill  be  I 
Mali  PuriL  Tiachbu. 

'^  •■  ■•■ 


PuiALB  Pupil  Tiackbri. 


'  Tkn,  StiUWritUn  Iii,m 

<tm  efCai^t  Ct*,  B*^. ' 

KiS^'r*^- 

N».      6, 

Founh¥«i  "        '.'.      i,>t 

W.  T.  QREENUP,  ESQ.,  F.R.Q.8., 

TIm  Le]«  Sdwol,  Cuubridge,  ]luk[BdI)rGOB■ellIedtD*auJod|e• 
%•  The  Thiw  Numhe™  of  Com.  Copy  Book!  win  beiHil,poHft«.(i 
Coiiy  booki  Duut  leich  the  office  not  lata  than  Much  ut>  iKi' 


RULES 

fin  IV  the  'Fonn  of  Certificate' 
.......  "  « in  an  enve- 

(or  irfiatever 

and  addren, 


the  fiibject  ma;  be)  Competition.' 
1.  "So  woA  most  benr  the  vTiteT*!  real 

ONLY  THS  PSBUDONTU  AfiOPtBO. 

3,  The  reftl  Dames  of  competitors  will  not  be  submitted  to  the 
jadges  mitil  their  awardfthave  beea  made. 

4.  No  appeal  liom  a  jndge's  dedsioa  can  be  entertained. 


5.  An  priie-works  become  the  sole  pnipertr  of  the  EditM 
upon  payment  of  amomits  ofiered, 

6.  For  obfiotu  reasons  no  one  connected  vilh  tUi  Jonnul 
vQl  be  allowed  to  compete. 

jtitors  who  commsnicate  with  any  pf  the  jndfa  wOl 


bedi 


FORM    OF    CERTIFICATE 
To    be    Filled    up    by    Each    Competitor. 
Iw  (heie  mentioii '  Letta,*  *  Stoiy,' '  Drawiiw,*  or  *  Writing,'  ••  tb 
for  'Thb  Pkactical  Tbachrk  '  Prize  CompetJUon  is  mjr  own  nnaideowotk,  and  that  I  agiee  b 
the  Janiuur  Nnmbei,  iSSs,  of '  Tbk  Pkactical  Txachbe.' 
PSEUDONYM, 


Write  Iqtib.,{^^^ 
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A  Monthly  Educational  Journal. 

To  Subecribera.— The  Practical  Teacher  is  pub- 
lished on  the  25th  of  every  month.  Price  6d  ;  post 
free,  72d. ;  sent  post  free,  three  months  Ux  is.  iid. ; 
six  months,  3s.  9d ;  a  year,  7s.  6d. 

P.  O,  Orders  should  be  made  pa^U  ai  Chuf  Offiu, 

Subscribers  not  receiving  their  copies  regularly  are 
respectfully  requested  to  write  to  the  Publisher. 

It  would  save  time  and  expense  if  snbscribeni 
when  remitting  would  state  exactly  what  numbers 
they  wish  to  be  sent    

To  CorrespondentB. — ^All  literary  communications 
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tical Teacher,  Pilgrim  Street,  Ludgate  Hill, 
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The  Bdltor  oannot  retom  rqfeoted  M88.t   aathors 
Bttonld  therefore  retain  copies. 


TO  ADVERTISERS. 

Approved,  frtpaid^  advertisements  will  be  insetted 
in  the  Practical  Teacher  at  the  following  rates  :— 


so  woids  or  under  •••        ••«        ••• 
Above  ao  words  and  under  3s  words 
3s  words  tad  under  64  words 
For  ereiy  additional  10  words       ^ 
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^30 
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...50 

...    I   0 


Teachers  Advertising  for  Siiuatians. 


so  words  or  under    •••        ••• 

For  ereiy  additional  10  words 


For  an  ordinaiy  page « 

For  page  fiidng  matter  ...        •« 

For  and  page  of  wrapper       •••        ... 

For  3rd  page  of  wiapper       

For  the  page  opposite  the  3rd  page  of 

For  the  4th  (back)  page  of  wiapper  ... 


s.  d. 
...    I    0 

...    0   6 

4ga]neis 
Sgnineu. 
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5  gnlneMi 

5Siiiiieis. 
6giuseis. 


Parts  of  a  pag«  ar*  charg«d  at  a  tlfghtly  highar  rata.— Spacial  quoUtieni 

will  ba  givan  for  aiariaa. 


Fortfoliofl,  fitted  with  elastic  bands,  for  preserving  twelve  nnmbers  of  'The  Practical  Teacher,*  may 

now  be  had.    Price  2b.  6d.,  post  free. 

Nos.  I.  and  II.  of  The  Practical  Teacher  are  now  out  of  print 

%*  We  regretthat^  awing  to  the  great  pressure  upon  our  space^  the  ^Monthly  Notes^  and  *  Gossip^  are  agm 
crowded  out. 


V^t  Hotu  £sttlp]^  Stanley,  jK*¥o  aiOr  f^t 
fflUstminjtter  Craining  CoUefl^ 

BY  THB  EDrrOR. 

A  LL  well-informed  friends  .  of  denominational 
-^^  education  who  peruse  the  proceedings  of  the 
London  School  Board  must  have  been  more  annoyed 
than  alarmed  at  some  remarks  made  by  a  prominent 
member  on  the  loth  ult  The  business  which  occu- 
pied the  Board's  attention  was  a  '  Memorial  to  the 
Lords  of  the  Committee  of  Council  on  Education '  on 
what  the  now  defunct  '  Teacher '  was  pleased  to  style 
'  The  Training  College  shibboleth.'  In  the  course  of 
the  debate,  which  was  opened  by  the  Rev.  Thomas 
Morse,  the  Hon  Lyulph  Stanley,  M.P.,  is  reported  by 
one  of  our  contemporaries  to  have  said : — 

'  He  must  say,  from  what  he  had  heard  from  teacfaen  who 
had  gone  through  colleges,  of  the  disapUne,  the  treatment,  and 
the  attitnde  of  the  principals  towards  the  young  people,  that 
the  relation  in  which  they  seemed  to  stand  to  the  principals  was 
that  of  third  or  fourth  standard  children  in  elementary  schoob. 
He  knew  of  one  college  in  which  diere  was  a  want  of  generoeity 
and  a  want  of  trust  in  the  honour  of  the  stndents,  which  he 
thons^t  would  be  discrc  ditable  to  any  school,  even  one  in  the 
poorest  part  of  the  metropolis.' 

At  this  point,  a  Churchman — ^jealous,  we  presume, 
of  the  honour  of  the  institutions  whose  interests  he 
represented — promptly  pulled  him  up  by  demanding 
the  name  of  the  College. 


'  The  Hon.  Lyulph  Stanley  said  it  was  not  a  Chordi  college 
It  was  the  Westminster  Thunii«  CoU^ge^  and  he  had  die 
intonnation  before  him. 

As  an  old  student  of  this  College,  we  caonot  let 
these  scurrilous  remarks  pass  unchallenged  After 
making  allegations  so  grave  as  these,  in  commoD 
justice  to  his  informer,  himself,  and,  above  all,  to 
Westminster,  'the  information  before  him'  should 
no  have  been  withheld.  It  seems  to  us  a  pity 
this  bald  statement,  unsupported  by  one  tittle  of 
evidence,  should  have  gained  currency. 

We  highly  respect  Mr.  Stanley  for  his  past  semccs 
to  the  profession ;  the  manful  way  in  which  he  stood 
by  Mr.  Coffin  should  win  for  him  the  abiding  gratitude 
and  esteem  of  every  teacher  in  the  country.  The  part 
he  played  in  that  unpleasant  business  was  a  noble  one; 
it  is  not  lightly  valued,  nor  will  it  soon  be  foigotten. 

But  in  this  case  we  cannot  but  think  he  has  been 
duped  by  some  chagrined  individual  seeking  to  do 
harm  to  a  most  worthy  institution.  The  cbaigcs 
which  he  prefers  against  Westminster  are  as  groandless 
as  they  are  serious.  We  ought  to  know  something  of 
the  'want  of  generosity'  and  *  want  of  trust  in  the 
honour  of  the  students,'  if  these  things  exist,  considc^ 
ing  that  our  acquaintance  with  Ae  Westminster 
College  now  extends  over  a  period  of  fourteen  years. 
Two  of  these  years  were  passed  within  its  walls  as  a 
student,  and  we  deem  it  a  privilege,  as  it  is  a  pleasure, 
to   emphatically  deny  that  there  exist  the  sligbtest 
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grounds  for  the  complaints  made  by  Mr.  Stanley. 
And  we  feel  sure,  that  in  so  speaking,  we  answer 
(almost  to  a  man)  for  the  hundreds  of  our  personal 
friends  who  were  trained  at  Westminster.  It  is  not 
saying  too  much  when  we  affirm  that  there  is  no  set 
of  men  who  entertain  a  sincerer  regard  for  their  Alma 
Mater^  and  who  are  more  loyal  to  the  permanent  staff, 
than  old  Westminsters. 

That  occasionally  a  black  sheep  has  disgraced  him- 
self, and  has  had  dealt  out  to  him  a  well-merited 
chastisement,  we  do  not  deny,  but  in  what  college  or 
profession  has  this  not  been  the  case  ? 

We  believe  that  even  the  profession  which  the  Hon. 
Member  for  Oldham  adorns  is  not  exempt  from  these 
black  sheep. 

Mr.  Stanley  has  evidently  taken  for  granted  the 
truth  of  his  information  without  making  due  enquiry. 
He  surely  is  ignorant,  and  grossly  so,  of  the  character 
of  the  men  at  whose  door  these  charges  are  practically 
laid.  Had  he  had  even  a  passing  acquaintance  with 
the  Vice-Principal — not  to  speak  of  Dr.  Rigg,  his  re- 
spected and  vigorous  chief — ^he  would  have  known 
how  impossible  it  was  for  the  state  of  things  which  he 
describes  to  exist  Whatever  other  colleges  may  be — 
and  we  have  not  a  single  word  to  set  down  against 
any  of  them — ^Westminster  yields  to  none  in  her 
honourable,  generous,  kindly — nay,  affectionate  treat- 
ment of  her  students ;  and  all  who  are  able  to  speak 
with  the  authority  of  knowledge  will  bear  us  out  when 
we  say  that  this  truly  honourable  dealing  is  heartily 
reciprocated  by  the  students,  both  present  and  past 

But  supposing,  for  the  sake  of  ailment,  that  we 
allow  that  the  lamentable  picture  with  which  Mr. 
Stanley  presents  us  is,  and  has  been  for  years,  a  true 
one,  how  comes  it  that  Westminster  men  have  the  very 
best  schools  in  the  country — schools  in  which  it  is  the 
practice  to  spend  at  least  one  hour  a  day  in  religious 
teaching?  We  make  this  statement  not  on  our  own 
authority,  but  on  that  of  Mr.  Mundella  himself.  The 
Vice-President,  in  replying  to  the  Wesleyan  deputation 
which  waited  upon  him  on  November  23rd,  said, 
'  Yours  are  the  best  schools  of  the  country,  and  take 
the  largest  grant' 

This  result  seems  strangely  at  variance  with  the 
discipline  of  the  College  where  the  masters  of  these 
schools  were  trained — a  discipline  that  'would  be  dis- 
creditable to  any  school,  even  one  in  the  poorest  part 
of  the  Metropolis.' 

We  cannot  now  enter  fiilly  into  the  question  which 
engaged  the  attention  of  the  Board  at  the  meeting  to 
which  we  referred  in  our  opening  sentence.  Roughly 
speaking,  however,  it  seems  to  us  that  the  qualifica- 
tions of  a  candidate  seeking  admission  into  one  of  our 
training  colleges  should  be  threefold :  physical,  in- 
tellectual, and  moral  Of  the  first  the  medical  officer 
quickly  disposes ;  the  scholarship  list  determines  the 


second  j  and  we  sincerely  hope  the  day  is  far  distant 
when  the  authorities  of  the  different  colleges  will  not 
be  allowed  to  make  searching  and  thoroughly  satis- 
factory enquiry  with  regard  to  the  third. 

We  rejoice  to  know  that  the  heads  of  our  normal 
institutions  are  not  ashamed  to  own  that  it  is  their 
earnest  endeavour,  not  only  to  turn  out  skilful  teachers, 
but  Christian  men  and  women,  who  shall  set  an 
example  in  their  lives  worthy  of  all  emulation. 

We  trust  Mr.  Stanley's  proofs  will  speedily  be  forth- 
coming, or  that  he  will  for  once  own  that  in  his  eager 
desire  to  help  the  weak,  and  to  secure  fair-play  for  all, 
he  ha^  lent  hb  ear  to  the  malicious  wailings  of  an 
individual  unworthy  of  his  aid. 


publications  StebietoK^ 

*^*  We  ue  sorry  to  disappoint  the  many  friends  who  desire  us 
to  quote  the  price  of  each  work  noticed  in  our  columns. 
This  we  would  respectfoUv  point  out  is  the  publishers*  duty 
and  not  ouh ;  we  give  puohcity  enou^^  to  a  book  when  we 
review  it  Our  rndera  should  peruse  the  advertisements 
in  our  pages,  and  failing  to  find  the  price  here,  it  would  be 
no  great  trouble  or  expense  to  drop  a  line  to  the  pabllshen 
whose  name  and  address  we  will  gladly  give. 


Lrectures  on  Teaching.  By  J.  G.  Fitch,  M.A. 
Cr.  8vo,  436  pp.  London:  Cambridge  Ware- 
house, 17,  Paternoster  Row. 

Third  Notice. 

In  the  next  lecture  Mr.  Fitch  dwells  on  the  importance 
of  the  study  of  language.  He  shows  that  our  *  (xrammar 
Schools'  have  fuled  to  secure  for  the  vast  majority  of 
their  pupils  anything  like  a  *  dassical  education.'  But, 
whilst  desirous  that  Greek  and  especially  Latin  should  be 
retained  in  some  schools,  the  lecturer  evidently  indtnes 
to  the  opinion  that  as  instruments  of  mental  discipline 
French  or  German  may  serve  nearly  as  well  as  a  dead 
language,  and  even  that  '  you  can  make  the  teaching  of 
physical  science  as  fruitful,  as  thoroughly  disciplinal,  for 
all  the  higher  purposes  contemplated  in  a  liberal  education 
as  the  teaching  of  Greek  or  Geometry '  (p.  397.)  We 
agree  with  Mr.  Fitch  that  the  mental  discipline 
which  should  be  the  main  result  of  a  liberal  education, 
is  due  less  to  the  instrument  than  to  the  mode  in  which 
that  instrument  is  used.  Methods  of  instruction  are,  in 
this  respect,  of  more  importance  than  the  subjects  of 
study.  How  a  pupil  is  taught  vastly  outweighs  the  whai. 
But  the  '  sUte  of  things '  m  our  Grammar  Schools  '  is 
being  slowly  mended,'  and  there  is  reason  to  hope  that  as 
they  are  '  modernised  and  improved '  other  subjects  will 
*  assert  their  right  to  recognition,' and  the  *  hurtful  pre- 
dominance' of  t^e  ahnost  exclusive  study  of  Latin  and 
Greek  will  cease.  But  when  Latin  is  taught,  Mr.  Fitch 
insists  on  the  constant  compsuison  of  its  idioms  and 
structure  with  those  of  the  English  language.  If  French 
or  German  be  adopted,  the  conversational  method  is  to 
be  preferred  in  the  earliest  stages,  but  always  with  the 
same  practice  of  comparison  or  contrast  Many  practical 
hints  are  given  as  to  methods,  and,  in  conclusion,  as  to 
selection  of  masters  for  teaching  the  modem  languases. 
These  hints  are  all  of  great  value  to  many  of  our  readers 
who  are  engaged  in  teaching  lan^ges.  *  Arithmetic,'  says 
our  author,*deserves  ahigh  place  in  our  educational  system, 
mainly  on  the  ground  that  it  is  to  be  treated  as  a  logical 
exercise,  and  relatively  to  the  needs  of  a  beginner  is,  as  a 
science,  just  as  valuable  as  the  higher  mathematics  to  a 
university  student'  In  the  tenth  lecture  arithmetic  is 
treated  as  an  art,  'an  instrument  for  the  solution  of 
problems ' ;  and  in  the  eleventh  its  scientific  use  '  as  a 
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means  of  calling  out  the  reasoning  faculty '  is  separately 
discussed.  Most  valuable  bints  are  given  in  both 
chapters,  the  mere  enumeration  of  which  would  occupy 
too  much  space.  The  author  insists  upon  the  general 
principle  '  that  the  nature  of  each  process  should  be  made 
tiuniliar  by  oral  exercise  before  recourse  is  had  to  pen  or 
^pencil  at  all,'  and  he  gives  by  way  of  contrast  an  example 
of  'working  by  rule' — a  process  which  'will  do  more 
to  deaden  tnan  to  invigorate  the  thinking  faculty  of  any 
one  who  practises  it' 

We  quote  an  opinion  which  is  of  practical  value,  that 
'  it  must  not  be  set  down  as  a  fault  if  a  child  at  first 
counts  with  his  fingers.'  Some  examiners  entirely  forbid 
this  practice.  We  agree  with  Mr.  Fitch.  Banners 
cannot  deal  with  abstractions.  This  whole  subject  of 
arithmetic  seems  to  enlist  the  author's  special  sympathies, 
and  we  think  he  is  right  in  urging  increased  attention  to 
it|  especially  where,  as  in  many  girls'  schools,  this 
'  trainmg  in  logic '  has  been  sadly  neglected. 

*  Geography  and  Fact-lore '  is  the  subject  of  the  twelfth 
lecture.  Thoughtful  teachers  feel  that  physical  geography 
is  the  basis  of  all  true  geographical  instruction  ;  and  were 
examination-papers  framed  accordingly,  the  injimction  to 
'connect  from  the  first  physical  geography  with  that 
which  is  called  political,'  would  be  more  generally 
obeyed.  The  subject  is  so  wide  in  its  ran^e  of  facts, 
that  the  study  of  topography  resolves  itself  mto  one  of 
selection,  for  we  cannot  say  with  reference  to  any  centre 
that  the  Cacts  '  diminish  in  importance  as  the  square  of 
the  distance.'  '  We  should  b^in  with  what  is  known 
and  what  is  near,'  and  the  ideas  thence  derived  should 
be  gradually  extended.  In  the  development  of  this  plan 
it  is  shown  that  'Geography'  may  'be  a  really  educa- 
tional instrument'  But  Mr.  Fitch  has  'observed  that 
this  is  the  favourite  subject  often  with  the  worst  and  most 
mechanical  teachers,'  who  can  present  a  'maximum 
of  result  with  a  minimum  of  intellectual  effort.'  Never- 
theless, the  most  skilful  teachers  may  find  scope  for  the 
exerdse  of  their  highest  powers  in  connection  with  geo- 
graphical lessons,  the  purpose  of  which  should  be  'to 
uicrease  the  pupils'  interest  in  the  world  in  which  they 
live,  to  awaken  their  observant  faculties,  and  to  help  them 
to  recognise  the  order,  the  wealth,  and  beauty  of  the 
visible  universe.'  Suggestions  are  oftered  under  this  head 
ndiich  must  be  very  useful. 

The  chapter  concludes  with  some  remarks  on  *  Fact- 
lore,' instruction  in  which  (bymeans  of  object-lessons,  etc.,) 
should  be  given  on  a  definite  {dan  and  subserve  a  scientific 
purpose.  The  value  of  such  lessons  can  hardly  be  over- 
rated, for,,  in  addition  to  the  'fact-lore'  acquired,  the 
correct  use  of  words  and  an  increased  available  voca* 
bulary  must  result.  We  are  ^lad  to  find  that  the  Pro- 
posals for  the  Code,  1882,  indicate  a  desire  to  foster  this 
Itind  of  knowledge  in  the  elementary  schools  of  the 
country. 

For  the  teaching  of  History,  Mr.  Fitch  in  his  thirteenth 
lecture  especially  tuges  that  the  text*book  '  be  treated  as 
supplementary  and  wholly  subordinate  to  oral  lessons,' 
or,  if  used  in  the  class  at  all,  that  it  should  '  be  read 
aloud,  expkdned,  amplified,  commented  on,  and  made 
vivid^  interesting' — an  alternative  which,  except  as  to 
Older  of  thought,  amounts  to  neariy  the  same  tibing. 
Picturesque  verbal  descriptions  demand  on  the  teacher's 
part  a  great  knowledge  cSf  detail,  but  to  the  learner  such 
lessons  are  invaluable.  .  When  the  'events'  and  their 
relations  are  '  seen '  '  chronology'  is  necessary,  and  cer- 
tain modes  of  assisting  the  memory  of  dates  are  discussed 
with  advanta^  The  usefuhiess  of  biographical  studies 
and  of  historical  readings  in  'kindling  a  strong  interest 
in  the  subject '  is  pointed  out  by  Mr.  Fitch,  who  in  con- 
clusion urges  the  addition  of  special  lessons  on  the  English 
Constitution  and  the  duties  of  citizenship,  and  the  culti- 
vation of  the  spirit  of  patriotism. 

Natural  Science  is  the  last  subject  of  instruction  treated 
of  in  this  series.  The  lecturer  asserts  for  it  a  proper 
claim,  not  only  on  account  of  its  '  practical  usefulness,' 
but  also  because  of  'the  extreme  beauty  of  the  truths 
themselves.'     To  its  disd^inal  power  we  have  already 


referred  as  compared  with  that  of  the  study  of  ^the 
classics.'  The  processes  of  mind  required  are  precisely 
those  which  are  needed  in  all  the  intercourse  fA  life-- 
temper,  reserve,  breadth  of  mind,  wide  observation  of 
details  in  order  to  generalization,  for  it  is  by  the  inductive 
process  l!hat  men  fortn  thej>rincipleson  whichtheyxeasdn 
and  act.  After  nammg  the  obviously  praclkal  v^oe  of 
Natural  Science  to  our  artizans  and  to  the  natimi  in  chanf- 
ing  mere  '  hands '  into  intelligent  woricers,  Mr.  Fitch  gives 
good  advice  on  Trade  Schools,  and  insists  on  ^e  para- 
mount importance  of  so  teaching  children  that  they  daO 
'be  made  observant  and  intelligrent.'  Every  one  will 
accept  this  result  as  far  preferable  to  a  mere  acquaintance 
with  the  terminology  of  one  or  even  of  severu  branches 
of  Natural  Science. 

The  concluding  lecture  briefly  reviews  the  whole  coarse 
under  the  title  of  'The  Correlation  of  Studies.'  The 
reader  is  reminded  that  a-  '^ood  teacher  sedcs  to  give  to 
each  class  of  faculty  a  fan:' chance  of  development'; 
and,  in  opposition  to  the  maxim,  Non  multeL^  sedtmtltum^ 
is  asked  to  believe  that — 

'  A  pupil  who  leaves  School,  knowing  only  one  kmgQa|e  be- 
sides nis  own,  and  having  leuned  it  b3r  comparison  iritn  his  own, 
knowing  also  one  branch  of  mathematics  bttides  arithmeticj  and 
one  branch  of  Natural  Science^  is  better  educated— better  fitted 
to  receive  all  the  subsequent  knondedge  which  the  experience  of 
life  may  bring,  and  to  know  what  to  <fo  with  it,  thanuecUasical 
scholar,  the  mathematician,  or  the  scientist  pure  and  simple.' 

Mr.  Fitch,  however,  does  not  contend  for  '  many  nb- 
jects'  of  study^  but,  on  the  contrary,  advises  the  succes- 
sion of  branches  of  a  cognate  character,  in  order  that 
unity  of  purpo^ ,  may  be  maintained  as  well  as  a  regulated 
harmony  in  all  its  parts,  prolonged  attention  being  given 
to  a  particular  study  occasionally.  At  school  there  is 
rarely  an  opportunity,  and  no  attempt  should  be  made, 
to  develope  special  aptitudes.  Industrial  schools  maybe 
adapted  to  such  experiments  :  but  ordinarily  special  tastes 
should  be  consulted  after  leaving  school. 

But  we  mnat  go  no  further.  Zealous  young  teachers 
who  look  to  the  future  will  avail  themselves  of  such.heip 
as  these  lectures  afford  in  perfecting  their  knowledge  of 
principles  and  methods  01  school  management  With 
increased  experience  they  will  be  the  more  ready  to  agree 
with  the  author  that — 

'  A  school  is  a  very  unsatisfactory  institution,  and  fails  to  fnliil 
its  highest  function,  if,  however  it  may  succeed  in  impating 
knowledge,  it  does  not  also  succeed  in  imparting  a  thirst  for 
more,  or  at  least  a  dawning  sense  of  the  inward  nm  for  meota] 
and  spiritual  cultivation,  wheUier  such  cultivation,  bean  any 
visible  relation  to  success  in  life  or  not.' 

And  with  a  sense  of  his  responsibility,  but  under  a 
consciousness  of  a  vocadbn  to  his  work,  the  teacher 

'  W31  ever  possess  witiun  him  one  of  the  strongest  of  att 
motives  to  action ;.  for  while  he.  is  doing  his  worK,  he  vill 
habitually  recognise,  and  will  teach  his  sdbolars  to  recoRose,  the 
unseen  presence  in  their  midst  of  One  who  is  the  Heq>erof  aB 
sincere  learners,  and  the  Teacher  of  gll  true  teachers.* 

School  Management  and  Method  InTheoxy 
and  Practice.  By  John  J.  Prince.  2nd  Edition. 
John  Heywood. 

An  interesting  and  hopeful  fe^tnre  of  Education  in 
Enp^land  at  present,  is  found  hi  the  increasing  attention 
which  is  being  directed  towards  perfecting  our  system  of 
elementary  education.  Professors  Bain  and  Robertson, 
with  Messrs.  Spencer  and  Sully,  have  devoted  modi 
thought  upon  the  theories  and  practice  of  Edocatbs. 
The  Universities  are  ready  to  -reward  the  earnest  student 
of  the  art  and  science  of  education  with  diploma  or 
certificate.  Inspectors  tsU  '  scheols^  notably  Messrs. 
Fearon  and  Fitdi,  have'  fdso  gvvei^  the.  results  of  ibcit 
wide  experience.  Amongst  elementary  teachers  a  few 
have  ventured  to  add  their  practical  knowledge  to  Ae 
general  store.  The  present  volume  is  evidently  the  wont 
of  one  who  is  .practically  acquainted  with  the  teadi^^ 
craft  Viewed  as  a  summary  of  rules  and  devices  for 
obtaining  successful  results,  the  present  work  contaiost 
large   array   6f  such  ndes— -cmptricaUy  stated,   vtU 
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arranged,  but  badly  expressed,  tha  book  makes  do  pii»- 
tence  at  originality  of  treatment ;  the  chief  ainit  as  stated 
in  the  aathoi's  |$lrefece»  biMflg  to  supply  those  who  wish  to 
compete  at  the  yunoAs  Gf^^emment  eiranrinatiaasin  school 
mani^^ement,  with  tke  materitAl  needed  for  such  tests^  and 
also  '  to  accustom  them  to  the  manner  of  answering  the 
questions.'  o    .    I 

Pupil  teachm,  as  well  as  student  ^d  actiw  teachers, 
have  of  late  lieen '  fiequently  ridiculed  in  luoe  books 
and  the  dailv  press,  for  the  crude  mode  of  expression 
adopted  by  tnetn  in  answering  questions.  The  anther  of 
this  book  offers  his  aid  to  all  mo  in  future  intend  sub- 
mitting themselves  to  inspectorial  criticism.  The  follow** 
ing  selections  from  the  first  pages  of  Mr.  Prince's  book* 
afford  specimens  of  Composition  which  the  teacheri  of 
the  future  will  do  well  not  to  imitate : — 

'  Knowledge  is  not  die  only  reqinsite  required  at  ti»t  thne 
(preface). 

* £ach  finds  ibhat  if  he  can*  ooJ^^  slake  prOgvess  in  one  sob^ect^ 
it  is  reoogni9e4{  SMid  is  raised  accoidingly. 

*  His  min4>  .^udg;mejity  and  spirit  are  thus  laid  openly  before 
them. 

'  If  a  schdar  does  ahythin^r'thst  is  not  what  he  oeght  to  do«' 

In  the  short  chapter  on  Reading,  we  have  the  various 
methods  of  teiaching  to  read,' enumerated,  with  a  brief 
statement  of  th^  advantages  stnd  disadvantages  of  each 
method.  Pupil  teachers  are  further  instructed  how  to 
conduct  readmg  lessons  in  the  standards  I.  to  VI.  This 
is  perhaps  the  most  valuable  chapter  in  the  whole  book  ; 
it  IS,  however,  c6mpletdy  marrea  by  the  foUowing  slip- 
shod or  erroneous  expressions  taken  from  pp.  80  to  88:^ — 

'  ITiese  three  stages  fiilfil1ed»  and  the  stops  indicated  as  pointed 
out  by  commas,  etc..  re^ts  in  coirect  reading,  as  any  one 
listening  would  be  put  into  as  good  a  poflition  as  the  reader. 

' Occasionally,  as an^temate,  the scholarsnay 'be required  to 
give  an  abstract  of  the  lesson.. 

'  Before  commencing  xadjpg  tab]ietS|  or  ^ooks»  |be  £r^t  thing 
to  teach  them  is  the  words  in  another  lormf     . 

Two  or  three  yearn  ago  the  foliowix^  question  was  set 
in  the  teachers'  certificate  examinatiop  : — 

^  By  what  argumtnts  wauidyou  impress  upon  children  the 
evils  resuUingfrom  {a)  wanton  mischtef\  e.g.,  throwing  stones 
at  telegraph  wires ^  etc,,  ip)  petty  thefts^  Ipj  butfyin^f* 

After  dealing  with  the  dishonesty  involved  m  injuring 
that  which  does*  not  beione  to  us,  and  stating  that  dis- 
honesty leads  to  ^strust,  Uie  author,  in  answer  to  this 
question,  says : — 

'  In  the  case  of  the  telegraph,  the 'damage  caused  b^  the  stone 
strildng  the  wires  or  pots  is  an  expense,  and  money  is  required 
from  somewhere  or  someone  to  repair  the  dariiage.  Damage 
might  even- be  done  to  sudi  an  extent  as  to  pvevcnt  the  proper 
working  of  the  wires,  causing  more  serious  conaequeaces^  than 
the  boy  wonld.^ver  tlupk  of.' 

We  question  whether  >a  wantonly  mischievotis  boy- 
would  be  seriously  iinpresaed  by»  such  argipaenliS'as  these,. 
One  of  the  students  for  whose  benefit  Mr.  Prince  has 
written  this  answer  has  been  highly  commen^b^  by  the 
Inspector  who  examined  these  papers  for  the  following 
answer : — 

'First  I  wonid  giye  a  lesson  to  the  school  on  the  electric 
telegraph.  I  i^rpuld  strive  to  arouse  the  interest  of  the  children  in 
the  delicate -mechanism  by  meians  of  which  diey  could  com- 
municate quickly  with  distant  friends.  One  of  the  boys  might 
be  allowed  to  seed  a^  mtifage  to  another- boy,  I  ii[oold  t&en  show 
how  easily  it  might  be  dan^aged,  and  b]r  these  means  endeavour 
to  enlist  the  co-operation  01  the  class  in  the  protection  of  the 
telegraph  wires.' 

We  certainly  prefer  the  answer  given  by  the  student 
to  that  suggested  by  his  self-constituted  instructor. 

In  the  chapter  on  Writing,  all  goes  well  until  an  attempt 
is  made  to  write  the  word '  Management'  in  Mulhaiiser's 
Rhomboids.  Let  this,  specimen  of  writing  be  compared 
with  those  in  The' Manual  of  Writing  published  imder 
the  sanction  of  the  Council  Office,  1849,  and  almost  every 
letter  is  faulty  in  construction.  The  class  sulbjects  are 
taught  on  sound  methods,  but  why  refer  to  Macmillan's 
Science  Primers  for  the  method  of  teaching  the  Seas&Hst 
Can  this  subject  be  taught  Standards  II.  or  III.  ?  What 
is  the  result  of  the  author's  experience  ?  We  should  lik^' 
to  know.  Thepreface.stat^s  tnat  all  the  methods  herein 
advocated  <  have  been  iried^  tesUd^  and  proved  successful.^ 
VOL.  I. 


What  BtaMnmt  of  anccess  would  follow  the  attempt  tor 
teach  a  junior  class  the  following  for  a  first  lesson  ia 
grammar:*— I.  Sentence.  2.  Names  of  things.  5  Names 
of  qualities  4.  Names  of  acttions.  If  these  form  to» 
much  material  for  a  first  lesson^  what  is  to  be  said  of  the 
'  Notes  of  a  first  lesson  on  a  noun,'  pp.  218  and  219,  iik 
which,  I.  The  definition  of  a  noun.  2.  Kinds  of  nouns. 
3.  Definitions  of  proper  noun,  common  noun,  and  abstract 
noun  are  all  to  be  taught,  written  on  the  black-board,  and 
then  committed  to  memory  by  the  children ;  and  as  a 
conclusion  to  the  lesson,  the  dass  is  to  write  out  all  the 
proper,  common,  and  abstract  nouns  from  a  page  of  a& 
ordinary  reading-book  in  columns  on  their  slates. 

We  hold  that  in  this  lesson  there  is  ample  material  for 
at  least  half-a-dozen^  lessons  to  those  beginning  the 
subject. 

The  book  will  be  of  service  to  head  teachers,  who  are 
,  able  to  select  what  is  good,  but  it  should  not  be  put  into 
the  hands  of  pupil  and  student  teachers. 

'  Lratin  Orammar  and  Composition  for  London 
University  Matriculation.  By  WilKam 
Dodds.     68pp.  London  :  W.  Stewart 

It  is  very  amusing  to  note  how  ever^^  cram  anihor  begins 
his  book  with  an  earnest  protest  against  cnunniin|f,.aftBr 
vigorously  enunciating  which,  he  will  proceed  to  latoift 
you  that  though  all  previous  geniuses  who  have  tried  the 
st^Ie,  have  faUen  mto  this  pernicious  vice^*4iere  again  r 
will  come  a  neat  littie  selection  of  adfectives  describini^ 
the  detestal^ty  of  cramming-^is  book  is  entir^  iree^. 
his  intentions  being  purely  and  simply  the  welfore  of  thM» 
stndent    Mr.  Dodds  is  too  old  in  the  trade  to makeail 
tibese  statements  at  once,  and  yet,  even  :with  his  vast. ex-* 
perienoe,  cannot  refrain  from  the  following  admission^ 
made  wUh-chaiming  frankness  : — *  The  present  treatise  is- 
intended  to  be  used  with,  and  not  in  the  place  oi^^text- 
books ;  cur  object  ^eing  rather  to  guide  and  direct^  etc«» 
etc.,  and  to  throw  in  such  useful  hints  and  suggestions  as 
an  cnsrienced  tutor,  placed  at  his  elbow,  might  be  sup-* 
posedio "give  him, etc. etc'    Now,  Mr.  Dodds  knows  vcsyr 
weU;  that  although  he  does  thus  inform  the  student  of 
multitudinous   praiseworthy   desires  on  his  part,  said 
student  will  not  give  him  a  word  of  thanks  unless  the 
book  shaJl  have  succeeded,  where  aU  othov.  have  some 
nmeteen*  or  twenty  times  foiled,  in  gettii^  a  *  scrape 
second.**    Mr.  Dodds  knows  also  that  n  the  student  were 
plucked,  xme  probable  result  would  be  the  burning  o£ 
*  Matricslation  Latin '  in  sheer  disgust  ;and  if  he  passes,  a 
very  possible  result  would  be  the  same  fate  for  the  bo(^ 
tills  time  In  sheer  disdain.   It  would  have  been  an  ezcuae,. 
we  admit,  if  the  London  Matrictdation  Latin,  whieb,  it 
would  seem,  is  an  utteri^  distinct  thing  from  Cicero's 
Latin,  possessed  any  spectai  merits  of  its  own.    But  the 
authorities  in  Burlington  Gardens  have  not  unfreqnenllir 
been  known  to  be  beautifolly  indefinite.    Their  qnestions 
now  and  then  resemble  a  notable  query  on  Scripture  His- 
tory which  we  once  heard  an  Irish  examiner  put  to  a  class 
too  dull  to  recognise,  even  if  they  ever  knew  it,  the 
episode  of  Benaiah  and  tiie  lion,  '  Who  killed  what  on.  a 
snowy  day?'    This  being  the  case,  such  a  collection  of 
questions  as  the  present  can  scarcely  demand  permission 
to  stand  on  their  own  merits. 

But  let  us  look  for  a  moment  at  our  author's  pretension 
to  help  tiie  student  in  his  reading.  As  a  logical  consef 
quence,'from  this  pretension  we  most  form  one  of  two  cout 
elusions— either  that  all  previous  books  were  unadaptedior 
reading,  or  that  they  contained  too  much  for  the  Matri*^ 
culation.  The  first  conclusion  is  a  prioiri  absurd,  while 
the  second  is  indeed  pitiable.  For  what  does  this  second 
mean*?  Cramming,  m  the  essence  of  it,  and  cramming 
the  less  excusable  and  the  more  dangerous  because  soin«- 
geniously  cloaked. 

We  nuist  not,  however,  be  understood  to  hint  that  Mr. 
)!)i:>d3s''part  of  the  work  has  been  done  in  a  journey  fash- 
ion. On  the  whole  it  is  carefully  compiled,  and  with  one 
or  f wo  striking  exceptions,  correctiy.  Now  and  then,  as 
we  might  expect,  tiie  English  is  simply  not  English.  This^ 
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however,  is  &8t  becoming  the  rule  with  educational  books, 
and  is  thc»refore  partially  excusable  by  ptecedent  Bttt 
cannot  Mr.  Dodos  see  that  his  system  wiU  inevitably  ruin 
just  those  whom  it  was  intended  to  help,  while  it  would 
do  no  harm  to  those  whom  it  will  never  reach  ?    Poor 


buoy  is  veiy  useful,  indeed,  to  keep  people  from  drown- 
ing, but  is  scarcely  a  good  teacher  of  swimming. 

Punishments  in  the  Olden  Time.  By  William 
Andrews.  London:  Stewart  and  Co.,  Holbom 
Viaduct. 

Modem  educators  seem  averse  to  punishment,  at  least 
to  most  kinds  of  bodily  pain  inflicted  with  a  remedial 
design.    Many  regard  the  practice  of  former  days  as 
spoiling  both  the  rod  and  the  child,  and  altogether  public 
sentiment  would  not  now  countenance  the  severities  of 
the  Busbys  of  a  former  generation.  In  dealing  with  adults, 
the  law  has  been  gradimlly  and  persistently  relaxed  up  to 
the  middle  of  diis  century,  when  the  unusual  prevalence 
of  garrotting  and  similar  dastardly  outrages,  induced  the 
legislature  to  re-enact  a  modified  return  to  the  lash. 
Nearly  all  implements  of  pain  or  bodily  confinement  are 
BOW  abandoned,  including  the  village  stocks^  pretty  well 
remembered,  but  very  seldom  to  be  seen,  ana  ceitainly 
never  used.    Some  thirty  years  ago,  the  stocks  of  the 
roval  vilU^  of  Kew  were  kept  in  good  repair,  but  being 
left  unlocked,  the  upper  part  was  wrenched  off  and  cast 
into  tiie  Thames.  Nothing  was  done  to  repair  the  injury, 
and  the  other  portions  were  at  once  removed,  ana  are 
now   almost   gone    from    remembrance.      Other  old- 
fashioned  engines  of  punishment  have  shared  the  same 
fate,  and  are  now  and  then  preserved  as  relics  of  the  past 
The  brank,  a  framework  of  iron  for  the  head,  and  having 
a  cutting  projection  that  was  placed  in  the  mouth  to 
prevent   tne  tongue  being  moved,  is  preserved  in  the 
vestrv  of  Walton  Church,  near  Weybridge,  and  bears 
the  date  of  1633.     The  preservation  of  such   horrible 
implements  teaches  us  that  we  have  indeed  made  some 
progress,   notwithstanding  our  shortcomings,  and  that 
a  poor  miserable  woman,  whose*  sole  offence  consisted  in 
raising  her  voice  against  a  brutal  and  besotted  husband, 
was  \tA  bv  the  parish  beadle,  with  this  iron  cage  upon  her 
head,  to  the  pillory,  whipping-post,  or  market-cross,  there 
to  be  subjected  to  every  insult  and  degradation.    Mr. 
Andrews  has  taken  the  pains  to  collect  and  give  drawings 
of  many  of  these  implements  of  torture,  some  of  whidi 
are  of  fiendish  design.    It  may  show  the  spirit  of  bar- 
barism that  formerly  prevailed  by  the  fact  that  several  of 
these  disgracefiil  implements  were  for  the  maltreatment 
of  women.    Of  this  the  ducking-stool,  of  which  one  re- 
mained up  to  a  comparatively  recent  date  at  Broadwater, 
the  mother-parish  of  Worthing.    The  drunkard's  cloak 
was  among  the  least  painful  of  all ;  it  consisted  merely  of 
a  tub,  or  cask,  with  noles  at  the  sides  for  the  hands  to 
project,  and  also  one  on  the  top,  above  which  the  head 
emerged.    The  most  common  of  these  implements  of 
puni&ment,  however,  was  the  pillory,  provided  by  law  in 
most  corporate  towns.    This  means  of  punishment  was 
not  removed  from  our  statute-book  till  the  year  1837. 
Among  the  most  noted  personages  placed  in  Uie  pillory 
were  me  in&mous  Titus  Oates  and  the  fiunous  Defoe. 
The  latter  obtained  the  sympathy  of  the  populace  so  as 
to  be  pelted  with  the  complimentary  missiles  of  flowers  1 
Another  notable  name  associated  with  the  pillory  is  that 
of  Benjamin  Keach,  a  predecessor  of  the  Rev.  C.  H. 

Spurgeon,  who  was  put  in  the  pillory  for  publishing  '  Hie 

Child's  Instructor,'  a  little  primer  !    What  a  change  has 
taken  place  regarding  education  !    Mr.  Andrew's  book  is 

carefully  compiled  and  suitably  illustrated. 

How  to   Teach   the  New  Testament.      By 

Charlotte    Mary   Yonge.       London:    Nationsd 
Society. 
This  little  book  forms  one  of  the  'Religious  Knowledge 
Manuals '  of  the  National  Society.    Miss  Yonge  has  an 


evident  sympathy  for  children,  and  knows  how  to  win 
their  attention  as  well  as  their  affections.    The  spirit  m 
which  her  directions,  or  rather  suggestions,  are  made,  is 
admirable  and  free  from  the  dogmatic  tone  which  teachers 
of  religions  lessons  frequently  adopt      Her  object  is 
wisely  to  imbue  little  ones  more  with  the  spirit  than  the 
letter  of  Scriptiual  lessons.    Her  course  for  infants  is 
judicious,  and  the  litUe  specimen  lesson  admirable.   Bat 
we  question  the  wisdom  of  learning  *  by  heart,'  as  it  is 
called,  a  great  number  of  hymns'in|fiu4,  some  verses  to 
every  lesson.    Doubtless,  the  memory  of  in£mts  may  be 
occasionally  exercised,  but  only  occasionally,  and  frrless, 
we  diink,  than  is  generally  done.    But  the  learning  of 
even  one  verse  toge^er  with  a  portion  of  a  hymn  is  more 
than  should  be  exacted  from  little  children.    The  use  of 
pictures  and  other  means  of  engaging  the  attention  is 
wisely  recommended,  and  the  advantage  therebv  deriv- 
able pointed  out  in  die  course  of  the  spedmen  lessons. 
This  learning  by  heart  is  so  highly  regarded  by  Miss 
Yonge  that  she  recommends '  If  posable,  the  Sunday 
Gospels  should  be  learnt  by  heart ;  but  if  any  other  plan 
be  adopted,  this  aee  (that  next  to  the  infrmt  period)  is  a 
suitable  one  for  making  the  children  learn  the  Parables  and 
the  Sermon  on  the  Mount'    We  hope  some  other  plan 
will  be  adopted  than  this  'making'  of  children  do  any 
thing  of  the  kind.    The  wondrous  beauty  and  simplid^ 
of  the  Sermon  on  the  Mount  will  involve  no  oppresave 
effort  on  the  memory,  but  we  should  hesitate  m  taxing 
the  powers  of  young  children  to  half  the  extent  thos 
recommended.    Most  cordially  do  we  agree  with  the 
authoress  as  to  the  ^ue  of  good  poems  in  giWng  zest  to 
a  lesson  to  children  of  both  sexes  and  all  ages,  who  'wiU 
listen  to  Uiem  with  great  pleasure,  and  carry  o£f  an  im- 
pression &r  more  vivid  than  if  left  to  the  teacher's  en- 
deavours at  description.'    Most  true,  and  of  course  not  to 
be  understood  as  discouraging  all  efforts  at  explanation 
on  part  of  the  teacher,  but  making  such  efforts  effectire 
by  the  highest  truths  being  expre^ed  by  the  best  writers 
in  the  best  way.    The  higher  course  of  teaching  Uie 
more  advanced  scholars  is  thoroughly  developed  by  Miss 
Yonge.  and  her  explanations  of  the  various  points  of  the 
Gospels  and  £pistu»,  together  with  the  course  of  teadung 
suggested,  most  ably  and  carefully  shown.    The  devoot, 
yet  loving  spirit  of  such  a  teacher  as  Miss  Yonge,  cannot 
&il  to  wm  the  heart  as  well  as  to  stimulate  Uie  intelli- 
gence of  every  pupil  who  is  benefited  by  such  efforts. 
Those  who  carry  out — ^and  the  work  involves  much  read- 
ing— the  course  recommended  by  the  authoress  cannot 
frul,  if  working  in  a  proper  spirit,  of  becoming  nsefiiiand, 
we  hesitate  not  to  aad^  good  teachers. 

We  are  sorry  to  notice  that  one  of  the  reasons  urged  for 
the  teaching  of  infants  in  Church  Schools,  is  lest  they 
should  go  to  schools  conducted  by  Dissenters.  We  ^ 
nothing  on  the  exceptionally  bad  taste  of  such  aremaxx, 
beyond  expressing  our  regret  that  it  should  have  been 
made. 

Great  Englishmen :  Short  Lives  for  Young 
Children.  London  :  George  Bell  and  Sons. 
The  rather  awkward  title  we  thought  might  be 
amended  to  *  Short  Lives  of  Great  Englishmen,'  and  with 
this  our  disposition  to  find  fault  ceases.  The  sketches  of 
about  a  score  of  the  most  famous  Englishmen  are  simple 
and  explanatory— being  thus  adapted  to  junior  rcaders- 
yct  remarkably  well  done  ;  in  many  cases  the  descnption 
rises  to  true  eloquence  that  is  none  the  less  eficctive 
though  couched  in  a  simple  style.  The  dcscnpttve 
details  are  well  relieved  by  occasional  dramatic  toudies, 
such  as  the  following  on  Caxton  :— •  Caxton  woriad  on 
till  he  was  nearly  eighty,  and  he  worked  up  to  the  day  of 
his  death.  He  was  not  slumbering  when  his  call  came ; 
he  was  still  labouring  at  the  work  for  which  he  was  born. 
....  It  was  eventide,  and  the  sun  was  sending  its  ust 
red  streaks  of  light  into  the  little  workshop  of  West- 
minster, when  four  workmen  entered,  clothed  in  bladtj 
and  looking  grave,  sad,  and  downcast.  The  room  lookea 
deserted  ;  papers  lay  about ;  the  ink-blocks  were  dusty ; 
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a  thick  film  had  formed  on  the  ink ;  the  machinery  looked 
oily  and  unused.  The  four  men  drew  in  their  stools  on 
which  they  had  sat  through  many  a  long  day  of  quiet 
labour,  steadily  working  to  the  distant  end  of  some  manu- 
script— working  for  their  master,  who  wonld  now  no 
more  direct  their  work  and  encourage  them  to  the  end. 

'"Companions,"  said  onei^'this  good  work  will  not 
stop." 

'  '*  Who  is  to  carry  it  on  ?  "  sadly  asked  another. 

''*  I  am  ready,"  answered  the  first  speaker,  whose  name 
was  Wynkyn  de  Worde. 

*  A  cry  of  joy  rose  to  the  lips  of  the  honest  workmen, 
but  it  faded  again  as  they  Uiought  of  him  they  had  lost.' 

Equally  affecting  is  the  brief  sketch  of  the  death  of 
Harold,  'who  had  made  himself  very  dear  to  his  people, 
and  spared  no  pains  to  make  them  happy ' : — ^  Harold, 
the  son  of  Earl  Godwin,  the  last  of  the  Saxon  kings,  the 
man  who  died  fightinj^  for  the  land  and  the  people  he 
loved  so  well,  was  buned  beneath  a  heap  of  stones  on  the 
**  waste  sea-shore."  For  "  he  ..kept  the  shore  while  he 
lived ;  let  him  guard  it  now  he  is  dead."  said  William. 
And  Uie  English  wept  long  and  bitterly  tor  their  king. 

•"  Oh,  Harold,  Harold  1 
Our  Harold,  we  shall  never  see  him  more ! "  ' 

The  stories  of  Nelson,  Wellington,  Stephenson,  and 
other  worthies  are  told  equally  well.  Our  only  re^t  is 
that  we  have  no  more  room  for  quotation.  Much  m  the 
way  of  histoiy  will  be  most  strongly  impressed  on  the 
memory  by  the  reading  of  this  book,  and  its  effect  on  the 
minds  of  youthful  readers  cannot  for  a  moment  be 
doubted. 

An  Easy  and  Rapid  Method  of  Acquiring  a 
Thorough  Knowledge  of  the  Latin  Verbs. 
48  pp.,  sewn.  Glasgow :  David  Wilsoa 
We  confess  we  were  under  the  impression  that  no 
rational  being  could  find  a  difficulty  in  his  Latin  verbs, 
but  we  fear  we  must  abandon  this  long-cherished  notion 
in  favour  of  our  anonymous  author's  proposition  that 
most  boys  do.  Admitting  even  this,  we  cannot  see  the 
necessity  for  the  present  l^ok.  We  are  sorry  in  any  case 
to  give  this  verdict  upon  a  humble  little  work  that  can  do 
no  one  any  harm,  but  particularly  when  it  is  so  carefully 
prepared  as  the  present  There  is  no  novelty  in  the 
arrangement,  no  particular  attractiveness  in  the  details. 
We  plod  through  our  terminations,  the  twenty-third  page 
sees  us  actually  at  work  ;  the  thirty-sixth  page  lands  us  at 
irregular  verbs,  and  the  five  last  pages  are  a  list  of 
anomalies.  The  chief  merit  in  the  book  is  that  this  list 
of  anomalous  verbs  is  arranged  anyhow,  so  that  the 
learner  cannot  learn  a  verb  by  its  position  on  the  page  ; 
the  chief  defect  is  that  nothing  is  said  about  compound 
verbs.  It  would  not  be  hard  to  pick  out  defects,  but  this 
almost  goes  without  saying,  considering  that  there  are 
some  verbs  upon  which  no  two  Latin  grammars  agree. 
On  the  whofe  we  doubt  the  general  soundness  of  a 
principle  which  supplies  the  student  with  note-books  and 
'Short  and  Easies,  or  '  Easy  and  Rapids.'  No  notes  are 
worth  having  unless  compiled  by  their  owner. 

The  Kindergarten.  Being  a  selection  of  Lectures 
read  before  the  London  Froebel  Society.  London : 
Swan,  Sonnenscbein,  and  Allen. 
We  must  plead  ignorance  to  much  connected  with 
teaching  children  how  to  play  on  scientific  principles,  and 
telling  stories  to  them  with  some  profound  sesthetical  or 
symbolical  meaning  in  our  words  or  tales.  We  confess 
also  to  be  as  completely  bewildered  at  the  sight  of  the 
recondite  design,  nicely  packed,  like  one  of  Mr.  Murray's 
maps,  in  a  sort  of  sheath  inside  cover  of  the  book,  which 
reminded  us  of  the  mystery  of  a  Freemason's  apron.  Our 
early  efforts,  as  in  teaching,  were  mainly  directed  to  keep 
little  children  from  playing  and  induce  them  to  attend  to 
our  less  attractive  books  and  lessons.  In  all  this  we  were 
doubtless  wrong,  and  should  have  possibly  avoided  such 
errors  had  we  been  taught '  Jack  and  ^the  Bean  Stalk ' 
on  the  Kindergarten  principle.    And  now  having  made 


this  honest  avowal,  let  us  speak  of  the  great  pleasure  we 
experienced  in  reading  the  essays  in  the  book  before  us. 
Miss  Emily  Shirreff,  whose  admirable  educational  essays 
we  remember,*  begins  this  book  with  paper  on  '  Progres- 
sive Development.'  In  this  we  realized  the  force  of  the 
writer's  remark,  *  To  few  is  it  given  to  reach  these  serene 
heights  \i  and  not  being  one  of  those  few  who  see  much 
difference  in  letting  little  trots  make  mud-pies  or  lumps 
of  clay  into  spheres  or  into  cubes  ~/^.,  into  marbles  or 
into  brick-bats — we  left  this  arcana  terresiria  to  ponder 
over  the  many  plain  and  excellent  educational  suggestions 
contained  in  this  and  the  other  essays.  Among  these. 
Miss  Hoggan  gives  many  admirable  hints  on  the  physical 
education  of  ^irls.  In  this  a  reform  in  dress  is,  we 
rejoice  to  say,  insisted  upon,^especially  in  avoiding  com- 
pressing the  waist,  and  the  modem  monstrosity  of  high- 
heeled  boots.  Exercise  for  girls  is  no  less  wisely  shown 
to  be  essential  to  health,  and  also  wherein  it  shoiild  differ 
from  the  more  violent  efforts  which  boys  may  undertake 
with  impunity.  We  regret  that  we  have  no  space  also  to 
allude  now  to  the  thoughtful  paper  by  Miss  Buckland  on 
'  The  Happiness  of  Childhood,'  but  hope  to  allude  .to  this 
before  long.  The  following  will  be  suggestive  to  every 
thoughtful  teacher : — '  God  only  teaches  what  the  mind 
can  receive ;  Christ,  the  Great  Teacher,  reserved  the 
most  important  truth  until  His  disciples  could  receive  it ; 
but  the  minds  of  little  children  are  often  loaded  with  a 
mass  of  unintelligible  religious  teaching,  beneath  which 
they  shrink  oppressed  and  discouraged.  It  is  this  forcing 
of  everything  at  once  upon  a  child  before  he  can  grasp  it, 
that  often  makes  religious  teaching  a  misery  rather  than 
a  joy.'  Again — '  Let  the  thou|;ht  of  God  be  first  associ- 
ated in  the  mind  of  a  child  with  all  the  good  gifts  and 
blessings  of  life,  but  not  with  its  catastrophes  and 
terrors.  A  little  child  was  told  that  the  thunder  was  the 
voice  of  God,  and  this  at  once  provoked  the  remark, 
'^  Then  I  don't  love  God  at  all,  and  never  shall."  Too 
often  the  representation  of  God  to  little  children  has  been 
such  as  to  produce  fear  and  misery,  rather  than  love  and 
happiness.'  We  fear  that  we  have  aU  much  to  answer 
for  in  this  way,  and  hope  we  have  said  enough  to  show 
how  worthy  of  attention  this  little  book  is,  whether  we 
mould  our  lumps  of  clay  into  round  balls  or  'on  the 
square,'  as  the  song  sayeth. 

The  Canal  Boy  who  became  President.  By 
Frederick  T.  Gammon.  London :  S.  W.  Par- 
tridge. 
Few  books  are  more  deservedly  interesting  to  all  con- 
nected with  education  than  the  above,  which  traces  the 
course  of  the  lamented  President  Garfield  from  the  cradle 
to  the  grave.  Most  readers  are  acquainted  wiih  the  main 
features  of  the  life  of  this  distinguished  man,  from  the 
numerous  newspaper  accounts  which  his  illness  and 
death  called  forth.  The  life,  however,  of  such  a  man 
cannot  be  too  often  told,  and  in  the  little  book  before  us 
it  is  well  told.  Although  called  the  canal  bo^  on  account 
of  his  youthful  employment,  yet  James  Garfield  was 
mainly  celebrated  for  his  success  as  a  student,  teacher, 
and  classical  professor  of  the  Hiram  Institute,  of  which  he 
was  soon  elected  President.  Here  he  taught  and  ruled 
over  300  students  with  signal  success.  One  of  the  students 
speaks  of  the  '  admiration  and  Idve '  felt  for  Professor 
Garfield  as  having  *  never  abated,  and  the  like  of  which 
I  shall  never  know.'  Schoolmasters  may  well  be  proud 
that  a  man  altogether  so  pure  and  worthy  belonged  to 
their  class.  He  gave  up  literature  to  enter  upon  a  mili- 
tary career  at  the  fierce  contest  in  1861.  As  a  soldier  his 
success  was  no  less  marked  than  his  collegiate  career,  and 
on  being  raised  to  the  rank  of  major-general,  he  was 
elected  to  a  seat  in  the  Congress  at  Washington.  His 
military  knowledge  and  general  ability  were  regarded  as 
indispensable  to  the  government  of  President  Lincoln, 
and  thus  General  Garfield  became  famous  as  a  states- 

♦  Especially  an  excellent  collection  of  essays  entitled,  *  Why 
should  we  Learn  ?  * 
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man.  His  success  as  an  orator  and  administrator  are 
well  described  by  Mr.  Gammon,  together  with  the  touch- 
ing scenes  of  his  lamented  death.  We  have  thus  indi- 
cated a  few  of  the  leadine  incidents  of  the  career  of  this 
self-made  man,  with  the  desire  that  Mr.  Gammon's  well- 
wzitten  narrative  may  be  extensively  read. 

Walker's  Elementary  Atlas  of  Modern  Geo- 
graphy.   London  :  John  Walker  and  Company, 
Farringdon  Street 
This  little  sixpenny  atlas  contains  sixteen  coloured 
maps,one  of  which  is  a  remarkably  useful  one  of  the  physical 
features  of  the  British  Isles.    In  this  the  plains — in  light 
yellow  tint — are  seen  at  a  glance,  as  well  as  the  hills  (light 
blue),  and  the  granite  formation  in  red.    We  could  wish 
the  tint  of  the  mountains  were  more  distinguishable  from 
that  of  the  sea :  these  being  identical  give  an  impression 
of  the  sea  penetrating  inland — in  fact,  where  the  mountains 
are  situated.    Good  use  is  made  of  the  covers,  each  page 
of  which  contains  useful  explanatory  diagrams. 

A  Poetical  Reader ;  (Longman's  Modem  Series.) 
For  the  Fourth  Standard  of  Elementary  Schools. 
Selected  by  James  Booth.  London :  Longmans, 
Green  and  Co. 
This  well-printed  and  beautifully  illustrated  book  of 
poetry  contains  a  goodly  selection  of  old  favourites  by 
MiltoUy  Campbell,  Scott,  Bums,  Byron,  Goldsmith,  Ma- 
canlay,  and  other  leading  authors,  together  with  several 
modem  ones  of  unquestionable  merit.  These  latter  in- 
clude Hood's  'Dream  of  Eugene  Aram,'  now  justly 
regarded  among  the  classical  gems  of  English  poetry ;  a 
spirited  description  of  the  Queen's  receiving  the  news  of 
the  fall  of  Sebastopol,  Kingsle/s  'Three  Fishers,'  Doug- 
las Jerrold's  touching  lines  entitled 'The  Drum,' some 
beautiful  verses  on '  Sir  John  Franklin,'  and  several  equaUy 
meritorious  pieces  by  anonymous  authors.  The  entire 
selection  is  marked  by  good  taste  and  appropriateness  to 
the  higher  pupils  of  elementary  schools.  Generally,  the 
pieces  are  of  a  serious,  many  of  a  deeply  pathetic  cnarac- 
ter ;  but  these  are  relieved  bv  a  few  humorous  ones  se- 
lected with  equal  care  and  judgment  A  few  brief  explan- 
atory notes  are  appended,  and  a  short  biographical  intro- 
duction placed  at  the  beginning  of  the  known  authors  of 
the  extracts  that  follow.  The  illustrations  are  plentiful, 
appropriate  and  remarkably  good.  Few  better  specimens 
of  wood  engraving  can  be  found  than  many  that,  grace 
this  little  collection.  Among  the  most  beautiful  of  these 
is  that  of  the  Bell  Rock  Lighthouse,  the  simple  yet  won- 
drous curling  wave  and  watery  expanse  at  the  head  of 
Byron's  lines  on  the  ocean,  the  view  of  Dover,  and  more 
particularly  an  exouisite  little  picture  of  a  soldier  dying 
m  the  snoW|  while  nis  comrades  pass  mournfully  on  ;  the 
snow  weighmff  down  brandies  of  the  tree  over  the  fallen 
soldier's  head  is  most  effiscti ve.  Very  sweet  and  also  sugges- 
tive is  the  heading  to  Milton's '  L*Allegro,'  representing  a 
milkmaid  bearing  her  pail  on  her  head,  and  at  the  side  a 
shepherd  counting  and  penning  his  sheep  under  a  tree, 
thus  aptly  suggesting  the  explanation  of  the  well-known, 
but  often  misunderstood  lines  : — 

'  And  every  sliepherd  tells  his  tale 
Under  the  nawtnom  in  the  dale.' 
For  elementary  schools  the  book  should  be  more  strongly 
bound. 

Ludgate  Hill :  Past  and  Present.    By  W.  P. 

Treloar.    London :  Griffith  and  Faixan,  St.  Paul's 

Churchyard. 
Mr.  John  Bright,  in  his  recent  speech  at  Rochdale, 
said  that  he  had  lived  in  London  for  six  months  in  the 
year  during  the  last  fortv  years,  and  yet  knew  nothing  of 
the  great  metropolis.  We  venture  to  say  if  he  will  read 
Mr.  Treloar's  TOok  that  he  will  learn  therefrom  some- 
thing about  Ludgate  HilL  Pleasant  reading,  too,  withal, 
and  by  no  means  dogmatic.  Mr.  Treloar  introduces  us 
to  the  mythical  King  Lud,  whose  effigy — ^together  with 
that  of  a  son  on  ea(£  hand— was  pulled  down  with  the 


rest  of  the  structure  of  the  old  prison  in  1760^  after  being 
stowed  away  for  some  ye^^  in  the  bone-house  of  the 
adjacent  St  Dunstan's  Church,  was  taken  away  by  the 
Marquis  of  Hertford  (Thackeray's  Marquis  of  Steyne) 
to  his  villa  in  Regent's  Park.  From  this  shadowy  period 
we  are  taken  through  what  vestiges  remain  of  Roman 
London  and  the  very  few  British  features.  Saxon  London 
was,  as  Mr.  Treloar  remarks, '  Roman  London  despoiled, 
but  growing  yearly  richer  in  the  commerce  planted  by 
the  former  invaders.*  The  truly  dark  period  that  marked 
the  straggles  of  the  early  Teutonic  settlers  was  ended 
by  the  introduction  of  Christianity,  followed  by  the 
cohesion  of  the  Heptarchy  into  the  single  Government 
of  Egbert  London  continued  to  make  progress,  though 
slowly,  till  the  advent  of  Canute,  who  greatly  improved 
and  strengthened  the  place.  When  the  Normans  came, 
London  was  fully  entitled  to  be  looked  up  to  as  the 
metropolis  of  the  kingdom.  We  .are  then  led  by  Mr. 
Treloar  through  BridewelL  and  among  other  notable 
surroundings  of  this  centraTpart  of  the  old  city,  giving 
us  snatches  of  history  where  suitable,  and  instmctive 
gossip  that  is  by  no  means  out  of  place.  Of  course, 
much  of  the  general  history  of  Lonaon  is  dipped  into 
in  accounts  of  the  Churches  of  St  Paul ;  tne  River 
Fleet  and  its  prison  ;  the  Great  Fire  and  the  Plague ; 
the  establishment  of  the  booksellers  in  Paternoster  Row 
after  the  Great  Fire,  when  this  locality  was  created  by 
the  mercers,  lacemen,  milliners,  and  tire-women.  We 
are  treated  to  a  view  of  Ludgate  before  the  removal  of 
the  prison  on  the  spot  now  crossed  by  the  ugly  railway- 
bridge  ;  next  to  a  picture  of  Ludgate  Hill  towards  & 
latter  part  of  the  last  centurf ;  and  finally,  by  way  of 
frontispiece — if  we  may  so  express  it — of  the  Hill  crossed 
by  the  said  hideous  railway-bridge,  across  which  a  loco- 
motive in  full  steam  is  seen.  Much  more  we  would  add 
to  express  the  pleasure  this  book  has  afforded  us. 

A  Glossary  of  Biological,  Anatomical,  and 
Physiological  Terms.    By  Thomas  Donman. 
London :  Griffith  and  Farran. 
To  students  of  botany,  physiology,  and  general  science^ 
this  Glossary  will  be  most  welcome.    It  coniains  a  goodly 
number — 161  pages— of  scientific  terms,  boldljr  printed  so 
as  to  attract  the  eye,  accentuated  for  pronunciation,  and 
alphabetically  arranged.    These  words,  after  being  traced 
to  their  Greek  or  Latin  sources,  are  explained  concisely, 
yet  sufficiently  for  all  purposes  required  by   the  stu- 
dent   This  book  will  save  the  student  much  trouble  hi 
tracing  scientific  terms,  and  also  save  many  scientific 
text-books  from  being  encumbered  with  such  explanatory 
verbalisms. 

The  Boy's  Own  Toy  Maker.  London:  Griffith 
and  Farran,  St  Paul's  Churchyard. 
While  we  are  strainine  our  wits  how  to  teach  and 
what  to  leara,  we  should  do  well  not  to  neglect  the  teach- 
ing of  how  to  play.  Boys  and  girls  teach^  each  other 
inuch  in  the  way  of  games  and  sports,  it  is  tme ;  but 
even  then  the  old  adage  holds  good  that  all  must  have  a 
leaming.  It  is  mostly  in  the  wa^  of  teaching  boys  and 
grirls  how  to  amuse  themselves  indoors  dunng  winter 
evenings  as  well  as  out  of  doors  with  kite,  bat  and  ball, 
angling,  and  the  like,  that  this  little  book  is  written.  In 
it  we  have  directions  how  to  make  good  use  of  a  pair  of 
scissors  and  a  sheet  of  paper.  Add  to  these  a  sheet  of 
cardboard  and  a  bottle  of  gum  or  ^ue,  and  wonders 
may  be  wrought  in  the  way  of  rostic  cottages,  boats, 
puzzles,  and  an  endless  succession  of  tojrs  whose  symmetry 
IS  mudi  secured  by  their  being  cut  in  a  duplicate  or 
folded  position.  Add  a  few  tools,  including  a  fret-saw, 
and  a  new  sphere  for  ingenuity  is  opened.  With  a  few 
inexpensive  and  harmless  chemious  many  interesting 
and  truly  instmctive  experiments  may  be  performed,  as 
the  little  book  before  us  explains.  The  process  of  pro- 
ducing copies  of  wax  impressions  in  electrotype  may  be 
carried  out  with  the  aid  of  very  simple  apparatus.  By 
equally  inexpensive  and  simple  materials  the  field  of 
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optics,  electricity,  and  other  physical  sciences  may 
form  matters  of  common  employment  for  leisure  even- 
ings. We  say  nothing  of  the  knowledge  of  science  thus 
to  be  gained.  Indeed,  we  would  rather  keep  this  out  of 
sight.  It  will  make  its  own  way  most  surely,  and  per- 
haps the  more  so  by  the  object  being  understood  to  be 
that  of  amusement  Hie  directions  given  in  this  little 
volume  are  clear,  and  easy  to  be  understood.  Who  can 
doubt  but  that  a  taste  for  intelligent  skill  will  be 
developed-  by  inducing  amusements  of  the  kind  herein 
described?  Many  old  numerical  and  other  puzzles, 
such  as  the  nun's  expedient  to  make  up  the  number  nine 
on  each  side  of  the  square ;  the  puzsle  of  the  two 
fathers ;  puzzles  double  ;  puzzles  single  ;  puzzles  with 
glasses  ;  and  puzzles  with  coins  :  all  suggesting,  or 
capable  of  being  made  suggestive,  of  some  philosophical 
prmciple.  Surely  by  such  means  idle  or  worse  kinds  of 
play  may  be  eliminated. 

Hofer,  the  Tyrolese.  By  the  Author  of  *  Claudine, 
etc.  London :  Griffith  and  Fafran,  St  Paul's 
Church3rard. 
The  character  of  Hofer  has  suffered  not  only  from  the 
acerbity  of  the  French,  but  from  the  petty  jealousy  of 
Austrian  writers.  But  the  purity  of  his  life  and  persistent 
devotedness  in  defence  of  the  liberties  of  his  country 
have  been  very  generally  acknowledged,  and  are  in  this 
affecting  little  narrative  cleared  from  all  shadow  of  stain. 
The  abandonment  of  the  brave  patriot  and  the  people  of 
the  Tyrol  by  the  Austrians  was  the  main  cause  of  the 
success  of  the  French.  But  Hofer  yielded  not,  nor  would 
he  have  been  taken  but  for  his  determined  efforts  to 
rescue  his  beloved  wife  from  the  hands  of  his  enemies. 
These  efforts  led  to  his  betrayal  to  the  French.  Napoleon 
was  not  the  man  to  forgive  so  successful  a  patriot  Hofer 
was  condemned  to  be  shot,  and  no  stain  is  greater  on 
the  name  of  Napoleon  than  this  murder  of  Hofer.  True 
his  name  lives  in  the  Tyrol,  as  that  of  Washington  does  in 
America.  '  Justly,'  says  the  writer  of  this  little  sketch, 
*is  he  regarded  as  the  saviour  of  his  country.'  The 
struggles,  victories,  and  exemplary  conduct  in  restraining 
excesses  are  described  by  the  author  with  remarkable 
power,  considering  the  condensation  of  the  narrative.  At 
the  famous  battle  of  the  12th  of  August— the  Bannockbum 
and  Bunker's  Hill  of  the  Tyrol — the  Bavarians  were 
ahurmed  while  in  the  defile  of  the  Isel  Mountains  at  the 
sounds  of  a  voice  from  the  heights  above.  '  To  return 
was  impossible,  to  halt  was  madness — all  rushed  forward. 
Once  more  the  deep  silence  of  the  terrified  assailants 
was  broken  by  two  simple,  but  appalling  words — *'  For 
Tyrol."  For  an  instant  all  was  deadly  stillness :  the 
appalled  enemy  gazed  on  each  other  with  pallid  cheeks  and 
haggard  eyes.  Another  instant,  and  rocks,  trees,  and  stones 
are  wrenched  from  the  borders  of  the  ravine,and  fall  upon 
the  foe  with  overwhelming  force.  From  behind  every 
cliff  and  bush  starts  forth  an  armed  Tvrolese.  It  is  a 
pursuit,  and  not  a  battle ;  a  flight,  and  not  a  combat 
Boys  and  girls  join  in  driving  the  enemy  through  the 
pass.  Hundreds  were  taken  prisoners ;  thousands  slain. 
When  the  victory  was  completed  the  mountaineers  fell  on 
their  knees,and  returned  thanks  to  God  for  the  deliverance 
of  their  country.  So  awful  and  so  sudden  had  been  the 
work  of  extirpation  that  the  bewildered  prisoners  joined 
in  the  act  of  prayer ! '  These  are  stirring  words,  and  by 
no  means  exceptional  to  the  spirited  narrative  before  us. 
The  facts  are  stated  on  the  authority  of  Kotzebue's 
narrative  and  the  *  Edinburgh  Annual  Register'  for  18 10. 


the  V^haler.  By  W.  H.  G.  Kingston.  Lon- 
don :  Griffith  and  Farran. 
No  book  written  by  the  lamented  Mr.  Kingston  has 
become  more  worthy  of  popularity  than  Peter  the  Whaler^ 
of  which  a  copy  of  the  twelfth  edition  is  now  before  us^ 
We  need  say  nothing  in  regard  to  the  merits  of  Mr. 
Kingston's  ever-fresh  and  ever- welcome  books.  He  had 
the  knack  of  keeping  up  attention  without  sensational 


excitement  His  nairatives  are  natural  yet  interesting, 
and  the  moral  never  unduly  thrust  forward.  Messrs. 
Griffith  and  Farran  have  clothed  this  edition  of  Peter's 
adventures  in  an  attractive  binding. 

A  Gem  of  an  Aunt ;  A  Story  in  Short  Words. 

By  Mary    E.  GelUe    (M.E.B.).      Griffith   and 
Farran. 

Mistress  Mary  £.  Gellie  laid  out  for  herself  no  slight 
task  in  undertaking  to  tell  a  sustained  tale  in  monosyllables. 
The  same  feat  has  been  successfully  accomplished  by 
Miss  Sarah  Crompton,  of  Birmingham,  in  her  story  of 
Robinson  Crusoe,  and  by  others.  To  the  list  of  success-  - 
ful  books  for  very  young  readers  we  must  add  the  volume 
before  us.  This  opens  with  a  call  from  Aunt  Bell,  and  an 
offer  on  her  part  to  take  her  nieces  and  nephews,  a  little 
group  of  five,  to  the  seaside.  The  offer  bemg,  of  course, 
accepted,  we  have  a  pleasant  record  of  the  holiday,  of 
the  young  folks'  delight  at  the  sea,  and  their  little  adven- 
tures in  country  excursions,  with  pleasing  descriptions  of 
country  objects  and  scenes.  We  have  a  fair  supply  of 
little  tales  by  way  of  relief  from  Aunt  Bell  herself,  who 
winds  up  with  a  very  pretty  story  of  *  The  Twins.'  We 
will  not  mention  the  word  lessons  in  relation  to  this  nice 
little  book,  but  its  words  and  ideas  are  within  the  scope 
of  young  beginners,  who,  we  doubt  not,  will  be  charmed 
to  have  the  paths  of  knowledge  made  thus  smooth  and 
attractive. 

Poetry  for  the  Young.    128  pp.   London  :  Griffith 
and  Farran. 

The  only  fault  (and  we  own  it  is  a  very  pardonable  one) 
we  have  to  find  with  this  book  is  the  binding.  Doubtless 
the  publishers  thought  this  volume  would  command  a 
special  sale  as  a  prize  at  this  season  of  the  year ;  we 
hope  it  may.  But  for  the  ordinary  wear  and  tear  of 
school  work,  it  certainly  should  be  clad  in  a  more  service- 
able dress.  Of  the  book  itself,  we  have  no  complunt  to 
make :  the  selections,  type,  and  paper  are  admirable. 
We  do  not  think  any  teacher  who  buys  '  Poetry  for  the 
Young '  will  regret  his  investment. 

Our  Little  Ones.    Vol   II.    No.   i.     London: 
Griffith  and  Fairaa 

If  we  are  not  mistaken,  this  is  an  American  periodical, 
re-issued  in  the  mother-country  to  find  favour  m  the  eyes 
of  her  little  folk.  The  illustrations,  which,  to  many  chil- 
dren are  the  chief  attraction  in  a  book  of  this  kind,  are 
faultless,  and  (we  are  sorry  to  have  to  make  the  confes- 
sion) put  into  the  shade  the  workmanship  of  our  best 
English  houses.  The  literary  work  is  also  well  done. 
'  Our  Little  Ones '  is  sure  to  be  a  favourite. 

Our  Little  Ones.  No.  2,  vol.  II.  Griffith  and  Farran, 
London. 

This  number  is  illustrated  with  care,  taste,  and  in  point 
of  merit  is  not  behind  its  predecessors. 

Rhymes  in  Council.    Aphorisms  Versified.    By 
S.  C.  Hall.    London :  Griffith  and  Farran. 

*  In  the  eighty-first  year  of  my  age  I  write  these  verses.  They 
are  the  outcome  of  knowledge,  based  on  experience,  and 
matured  by  thonght :  the  proceeos  of  a  long  life, 

*  A  few  dotted  down  reflections  have  ^wn  mto  a  book. 
'  I  IxMmeath  them  as  a  legacy  to  my  kmd— with  humility,  but 

with  faith,  hope,  trust,  ana  love. 
<  May  they,  by  the  aid  and  blessing  of  God,  bear  fruit.' 

So  read  the  opening  sentences ;  and  what  more  need  we 
add  except  that  the  worthy  veteran  has  succeeded  in  his 
effort.  Messrs.  Griffith  and  Farran,  in  publishing  the 
work,  have  spared  no  pains  to  entitle  it  to  a  place  on  any 
drawing-room  table. 
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Holly  Berries.    With  Original  Illustrations.    By 
J.  VVaugh.     London  :  Griffith  and  Farran. 

This  is  a  volume  of  rare  beauty,  described  on  the 
wrapper  as  'the  gift-book  of  the  season.*  Exquisite 
tasfe  has  been  shown  by  all  concerned  in  the  production 
of  it.  Miss  Waugh's  admirable  drawings  are  beautifially 
printed  in  colours.  We  hope  these  '  Holly  Berries'  will 
brighten  up  the  homes  and  gladden  the  hearts  of  thou- 
sands of  our  young  friends  this  coming  Christmas. 

Johnston's  First  Grade  Freehand  Test 
Papers,  containing 24 different  designs.  London: 
W.  and  A.  K.  Johnston. 

We  have  pleasure  in  drawing  attention  to  these  designs, 
now  that  the  general  Drawing  Examination  will  soon  be 
upon  us  again.  The  copies  are  dear,  graceful,  and 
progressive.  They  possess  one  special  merit  that  should 
not  be  overlooked  m  the  country  school,  where  rigid 
economy  has  to  be  practised,  and  that  is,  the  designs 
are  so  arranged  that  after  the  book  has  been  filled  by  the 
pupil,  they  can  be  cut  out,  mounted  and  used  as  ordmary 
drawing  cards.    We  gladly  recommend  the  book. 

Roach's  Practical  Examiner's  Arithmetical 

Tests.      For  Standards  2  and  3.     London  : 

T.  Murby. 

These  two  sets  of  cards  furnish  excellent  arithnaetical 
test  work  for  the  Standards  for  which  they  are  designed. 
Each  packet  contains  twenty-four  cards  and  two  copies 
of  answers,  which  are  enclosed  in  an  attractive  cloth  case. 
The  way  in  which  the  answers  are  mounted  deserves  a 
special  word  of  praise. 

The  Analytic  Test  Cards.  In  three  Packets. 
By  R.  S.  Wood.  London  :  J.  Marshall  and  Co., 
Paternoster  Row. 

These  cards  deserve  to  have  a  wide  circulation.  Next  to 
arithmetic  there  is  perhaps  no  subject  so  unsatis&ctorily 
taught  as  English  composition.  To  the  teaching  of  this 
subject  Mr.  Wood  has  evidently  paid  special  attention. 
Tliese  three  packets  of  cards,  adapted  for  pupil  teachers 
and  the  higher  standards  in  our  elementary  schools,  em- 
brace no  less  than  three  hundred  different  subjects.  The 
questions  have  not  been  set  down  haphazard ;  they  are 
suggestive,  comprehensive,  and  practical.  As  an  instance 
of  the  way  in  which  a  young  beginner  is  helped,  we  tran- 
scribe the  first  question  on  one  of  the  cards  now  before 
us: — 

*  Write  all  you  knew  of  the  cotton  plants  under  the 
heads  (i)  The  appearance  of  the  plant,  (2}  Where  and 
how  grown,  (3}  The  cotton-fields,  (4)  How  gathered,  (5) 
Where  it  is  sent,  (6)  How  and  where  it  is  manufactured, 
(7)  What  it  is  made  into,  (8)  Its  uses,^ 

We  hope  the  Analytic  Test  Cards  will  meet  with  the 
patronage  they  so  well  merit. 

Longman's  Quarterly    Arithmetical    Tests 

For  Standards   2,   3,   4,   5,   and   6.     London  : 
Longmans  and  Co. 

These  new  candidates  for  public  favour  present  a  re- 
markably neat  appearance.  On  each  card  there  are 
twenty  questions,  divided  into  four  (quarterly  progressive 
exammations.  The  advantage  of  this  arrangement  must 
be  apparent  and  commend  itself  to  every  practical 
teacher.  The  questions  furnish  the  means  of  testing  a 
diild's  progress  at  almost  any  stage.  We  heartily  com- 
mend the  series  to  the  notice  of  the  profession. 

Universal  Instructor.  Part  14.  London :  Ward 
and  Lock. 

This  periodical  is  as  usual  full  of  valuable  matter,  and 
well  illustrated. 


The  Midland  Grammatical  Exercise  Books 
for  Standards  IL  to  VIL  Birmingham :  The 
Midland  Educational  Company. 

These  books  are  neatly  ruled  according  to  the  most 
recent  requirements  of  the  new  code.  They  will  ensmt 
neatness  of  work  and  save  the  teacher  much  trouble.  The 
prices  at  which  they  are  issued  are  very  moderate. 

Agonic-Eyed    Needles:     Manufactured  by  S. 
Thomas,  Redditch. 

A  clever  sempstress,  who  has  used  these  beautifiil 
needles,  gives  them  high  praise.  They  are  easyfto  *  tbiead,* 
and  exceedingly  pleasant  to  use. 


$ufilication0  SteceibeH^ 


Arithmetic — 

(i)  Roach's  Practical  Examiner's    AriOimetic  Test&    T. 
Murby. 

Drawing — 

(I)  First  Grade  Freehand  Test  Papers.     W.  and  A.  K. 
Johnstoii. 

German — 

(i)  Quick's  Essentials  of  Germaiu      Longmans,  Green  and 
Ca 

History — 

(i)  John's  History  of  England.    W.  Isbister. 

Latin — 

(I)  Fyfe's  Easy  and  Rapid  Method  of  Learmng  the  Latin 
Verb.    D.  Wilson. 

Miscellaneous — 

(i)  Sonnenschein's  Foreign  Edncadonal  Codes.  W.Sonnens- 
chein  and  Co. 

Periodical  Literature — 

(1)  Ward    and    Lock's    Universal   InsUactor.    Put  XIV. 
Ward,  Lock  and  Ca 

(2)  Oar  Little  Ones.    No.  IL    Griffith  and  Farran. 

Prize  Books — 

(i)  Gammon's  Canal  Boy  who  became  President   S.  W. 
Paitridge  and  Co. 

(2)  ^  orris's  Early  Start  in  Life.    Griffith  and  Fanan. 

(3)  Robson's  River  Singers.    Bemrose  and  Sons. 


Sci)olar0f)tii  (Examination,  t88t 

Male  and  Female  Candidates. 
Dictation  and  Fenmaiiabip. 

Twenty  MintUcs  allowed  fir  these  Exercises, 

Candidates  are  not  to  paint  their  letters  in  the  Ce^sd^ 

Exercise^  but  to  take  care  that  the  copy  is  dean  and  withost 

erasures. 
Omissions  and  erasures  in  the  Dietatien  Exercise  wSL  be  cooflted 

as  mistakes. 
Tbe  words  must  not  be  divided  between  two  lines;  there  is 

plenty  of  room  for  the  passage  to  be  written. 

Write  in  large  hand,  as  a  specimen  of  Penmanship  tbe  word 
Contemplatiim, 

Write  in  small  hand,  as  a  specimen  of  Penmanship^  the  sen* 
tence — Still  glides  the  gentle  streamlet  oft. 

Dictation. 

Write  the  passage  dictated  to  you  by  the  Examiner,  >»! 
punctuate  it  correctly. 


[We  regret  that  owing  to  a  printers'  error  the  price  of  tbe 
quarterly  subrcription  to  the  Schoolmistress  newqxper  was 
quoted  wrongly  in  our  last  issue.  It  should  have  been  is.  9! 
instead  of  is,  3d.l 
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fitters  Columiu 

(gTAs  the  answer  to  a  sixigle  question  often  entaOs  an  eipenfle  six  or  seven  times  greater  of  the 

complete  key  to  any  of  the  Arithmetics  or  Algebras  ordinaxily  used,  the  Proprietor  of  tius  Journal 
would  be  gladif  students  confined  themselves  to  questions,  the  fall  working  of  which  is  not  published 
in  the  form  of  a  *k^.' 

RULES. 

I.  £ach  correspondent  is  restricted  to  one  question.  We  should  be  much  obliged  if  correspondents  who  send 
numerical  or  algebraical  questions  for  solution,  and  are  able  from  any  source  to  give  the  required  answer,  would 
do  so.    It  would  save  much  time  at  present  spent  on  verificatioa 

3.  No  query  can  be  answered  imless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  faith  and  for  facility  of  reference. 

3.  Replies  will  not  be  sent  through  the  post 

4«  Correspondents  are  requested  to  write  legibly^  and  on  one  side  of  the  paper  only. 

5.  Correspondents  wishing  us  to  recommend  books  for  any  (other  than  the  ordinary  Government)  Exsuninations, 
or  to  answer  any  questions  concerning  that  Examination,  must,  in  all  cases,  send  a  copy  of  Regulations  up  to 
date. 

6.  Queries  must  reach  the  office  not  later  than  the  \^th  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

*«*  All  communications  for  this  column  should  be  addressed 

*  The  Query  Editor  ^ 

The  Practical  Teacher 

Pilgrim  Street,  LudgaieHUl, 

London,  E.  C 


Arithmetic. 

I.  DouBLB  Glostkr,  Cam. — 

(a)  In  what  time  will  ^^400  amottnt  to  f  467  181.  I0*42d.  at 
4^per  cent  comp.  int  ? 

(fi)  At  what  rate  per  cent,  will  70  guineas  amount  to 
;f  114  168.  loid.  in  2  yean  at  comp.  int.  ? 

W  £^  «&•  I0'4ad. = ;f467'9434i^. 

Amount  of  ;^i  at  end  of  required  times 
;f467'9434i^-5-4a>=;fi'i6985854id. 

Now  amount  of  jf  i  for  i  year  at  4  per  cent,  s  ;f  i  xu ;  and  if  we 
multiply  this  (1*04)  by  itself  until  we  obtain  1*169858541^,  we 
shall  roidUy  see  the  answer. 

(ro4)*=  1-16985856. 
Hence  required  time =4  years. 
Amount  of  £^00  for  4  jrean  at  4  per  cent.  comp.  int.  = 
^467  i8s.  io*424x6d. 
(0  ;f  1 14  168.  loid.  =  £1 I4-8437S- 

70guineas=;f73'5. 
Amount  of  ^i  at  end  of  2  years =;f  114*84375 

•f73'5=;gi'S6aS» 

Now  >/i -5625 =1-25. 

.'.  Amount ol £1  for  i  jtaix^'£v2$. 

Interest  on      „        „      =;fi« 
.'.  Rate  per  cent         ...     ^^  of  loa 

=15. 

Noii, — When  the  given  time  is  3  years,  4  years,  etc.,  the  cube 
root,  4th  root  etc,  must  be  taken.  The  5th,  7th,  and  similar 
roots  would  be  calculated  by  Logarithms. 

X  R.  B.  P."The  expense  of  constructing  a  railway  is 
;( 2,ooo,cxx>,  of  which  Jth  part  was  borrowed  on  mortgage  at 

5  per  cent,  and  the  remaining  {ths  was  held  in  shares ;  what 
must  be  the  average  weekly  receipts  so  as  to  pay  the  shareholders 

6  per  cent.,  the  expenses  of  working  the  railroad  being  45  per 
cent  of  the  gross  receipts  ?    {Barnard  Smith.) 

Interest  on  mortgage      =  5%  on  ;f  500,000 

=  2a5»a». 
Dividend  on  shares        s  6^  on  ;f  1,500,000 

s  /^,ooa 
Total  amount  paid  ...     =  ^  115,000. 
Working  expenses  ...     =  45%  or  ^ir  of  gross  receipts. 
.'.  Amount  paid     ...     =  U  of  gross  receipts. 
.*.  Gross  receipts  =  amount  paid  x  {f . 

=  ;f  1 15,000  xH 


*.  Average  weekly  receipts  = 


;tll5,000X'— ^^ 

13 


""  *    143 

=  ;t4,020  19s.  6|d;  Hlq« 

3.  R.  Gibbons,  Stockport, — I  sold  a  certain  amount  of  rail- 
way stock  at  106,  and  invested  the  proceeds  in  the  3  per  cents, 
at  96.  I  sold  out  this  3  per  cent  stock  at  99,  and  repurc  ~ 
the  railway  stock  found  myself  a  gainer  of  80  guineas, 
amount  of  stock  did  loriginally  possess  ? 

Gain  on  £100  of  original  stock 


What 


£ 

£ 

; 

If 

•■m 

•  •Z 

i* 

53 

16 

s 

lift' 

£. 

£ 

£ 

3A: 

84:: 

100 

16 

16 

Amount  of  stock  originallv  possessed 


S3    ) 134400 


"ZaS35  i6s,  iijd.  Aq. 

4.  X.  Y.  Z.— A  person  sold  out  ;f296,ooo  in  the  3  per  cenU. 
at  91 1,  paid  5s.  per  cent  as  brokerage  on  the  amount  realized, 
and  ^54  15s.  for  other  expenses.  He  invested  the  remainder 
in  two  equal  amounts  in  New  Zealand  ^  per  cents,  and  Queens- 
land 6  per  cents.,  increasing  his  yearly  mcome  by  ;f  5*070*  The 
price  of  New  Zealand  Stock  was  I02|.  What  was  the  price  of 
the  Queensland  Stock  ? 

Income  derived  from  the  3  per  Cents.  =  ;^(2>96o  x  3) 

=  ;f  8,880 
Amount  realized  for  this  Stock  =  £(!^ik  x  2,960) 

=  ^,270, 100 
Expenses  =  )%  onjf27o,ioo  +  ;f 54  15s. 
=  <675  5S.  +  £s\  15s. 

=  ;f  730.  ^ 
.'.  Net  amount  =  A27o,ioo-;f73o 
=  jf 269,370 

Income  derived  from  the  new  stocks  =  Z8,88o  +  ;f  5.070 

=  Zi3i950 
,        „  New  Zealand  Stock 

=:(iof;C269,37o  X  5)4-  102J 

=  if  269,370  X  ^  X  — 


» 


*  ;66.57o 
,  *•  Income  derived  firom  the  Queensland  Stock 

=  ;f  13.950 -if 6,570 


m 
41 
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.  *.  Price  of  the  Queensluid  Stock 

134,685  X  ^ 

=  219 /■ 

=  ;f  I09J. 

5.  North. — The  gold  coinage  of  one  nation  contains  i  part 
•of  silver  to  11  parts  of  gold,  withoat  alloy;  that  of  another 
tifttion  I  part  of  alloy  to  33  parts  of  gold.  It  is  found  that  46 
of  the  second  weigh  as  much  as -884  of  the  first.  The  intrinsic 
^value  of  silver  is  ^V  that  of  gold.  Determine  the  par  of  ex - 
^change. 

Gold  coinage  of  ist  nation :  gold  coinage  of  and  nation 
881 -^  (H  + A  of  A)  146  -5-  \\ 

::  88J  4.  (H  +  tH)  :  ^  X  ^ 
48 


3562-5 

4%=       1425 

3705^ 
4%=      148-2 

3853:2 


Income  on  /"i  in  2nd  case  =    ^^t 

104 


ti 


m 


.'.  Alteration  in  income 


96 

Ml 


48 


•  ■ 


96  :  48 
2:1 
A  gold  coin  of  2nd  nation  =  2  gold  coins  of  ist  nation. 

6.  W.  T.— Find  the  increase  in  annual  income  produced  by 
transfierxing  the  sum  of  ;^4*5<x>  from  consols  at  98tV»  to  the  \\ 
per  cents,  at  96^. 

Wii/f.— Consols  are  at  3  per  cent,  unless  otherwise  stated. 
Income  in  ist  case  =  ^^(45  x  3) 

£  ^^^^^ 

98A)       £ 

£    \\\  4,500  :  Income  in  2nd  case 

4*  i        jr 

''f  ^}  ::  4.500  : 

'»57S  X  9  X  4>Soo^ 


£ 
96i 

£ 
100 

i»540 
200 


Income  in  2nd  case  =  t»540  x      . 

.    .        ==  ^207  2S.  old.  ^  q. 

m  moome  *->  ^^207  2s.  o|d.  A-  q*— ;f  ^35 

—  if  72  2S.  old.  A  q. 

7.  M.  A.  SmTHy  Chepstow. — What  sum  will  amount  to 
jf  425  191.  4|d.  in  10  Tears  at  z\  per  cent .  simple  interest,  and  in 
how  many  years  will  it  amount  to  ;C453  us.  1^,1— Barnard 


2nd  case  =  3853-2  x3i^ 

104 
_.  I926'6  X  7/. 

104 
=  I3486'2^ 

104 
=4"9  I3«-  6d. 
=^129  13s.  6d.  -;tii2j 
=>f  17  3s.  6d. 

Algebra. 
I.  G.  Lamotts,  Teynham.~Solve  the  equations— 

(I)     ^=39_i4 

y      X 

.    (2)     y=42  _I3 

■*     y 

Multiplying  (i)  by  3 : — 

3**  =  Ii7_  42' 

y      X 
(2)   y  =  4?  ._  13 

^     y 

Adding :—  3«*+>"  =  ^ 

.•.  3^^+y*=l04(3). 
Multiplying  (2)  by  3 :_  ^^^^ 

^      y 

(I)     :r«=19-   y 


Adding:- 


112 


;r«+3y«=££? 


£2\y^  10  =  ;f 35. 

£       ;ff    s.    d. 
/.///:  425  19  4| 

27  20 


278,519 

8 

0 

iJii 

10 

_8 

£    8. 

d. 

425 19 

4* 

315  10 

8 

no   8 

81 

• 
• 

20 

2,208 

12 

26,504 

5 

. 

£ 
ao 

Ans. 


Principal 


;fs.    d. 
453  "    7 
425  19    4» 

27  12    2|::  loyrs.:  Thne 

20 

552 
12 


a  ,,.  •'•  •«*  +  3*>^=ii2  (4). 

Addmg  (3)  and  (4)  :--^+3*V+3Jfy+^  =2161 

SubteKrtmg(3)ftom(4):-^-3j(«,+^r|ra-y  =    %\ 
Extracting  cube  roots-* 

jp+^=61 

«-^=2/ 

.'.  •*  =  4  and  j^=3  a. 

Qeometry. 

I.  A  Subscribe*.  Nottingham.— ABC  is  any  triamrle.   AD 

bis«:ts  the  a^le  A  and  AE  is  drawn  to  E.  the  ^^^ 
BC;  prove  that  AE>  AD.  *^ 


132,524 


6,626 
5 

33.131 


'32,524)331.310(2^  yrs. 
265,048 

66,262 


Ans. 


S.  Lloyd.— A  sum  of  ;f  3,750  was  sold  out  of  the  3  per  cents, 
at  95,  and  put  at  compound  interest  for  2  years  at  4  per  cent  • 
the  amount  being  laid  out  in  the  3i  per  cents,  at  104,  fod  altera- 
tion m  income.  '^      « «*w;n* 

(To  be  worked  by  Rule  of  Unity). 

Income  in  ist  case  =  (37I  x  3)  ;f 

Amount  realized  by  sale  of  this  stock  =  (374  x  95)  ;f 

=  ;f  3562*. 


Let  AC  be  greater  than  AB. 
Make  AF  =  AB,  and  join  DF. 

zBA^(lf^)  ^^=®^'  ^^'  <*<^  *o  each,  and  z  FAD  = 
.-.  FD  =^b  (I.  4),  and  t  ADF  =  l  ADB. 

L  ADB  is  greater  than  l  AED  (L  16) 
/.   zADF         „  .,        „ 

Much  more  then  is  the  l  ADE  greater  than  the  L  AED. 
.-.  AE  is  greater  than  AD  (L  19). 
2.  N.  E.  Sanderson,  Sheffield.^Given  the  four  sides  of  a 
quadrilateial  figure  in  order,  and  the  angle  between  one  pair  of 
opposite  sides,  construct  the  figure.    (Scimce  and  Art,  iST) 
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The  sides  BA,  AD,  and  the  angle  BAD  being  known,  the 
triangle  BAD  can  be  conitnicted. 

In  the  triangle  BDC,  the  three  sides  are  known,  and  therefore 
it  can  be  constructed. 

Thns  the  qnadrilateral  figure  can  be  constnicted. 

The  length  of  the  sides  BA,  AD,  and  the  angle  A  being  giTcn, 
BD  can  be  found  by  Trigonometry. 

E.  Cross,  Faversham. 

The  above  solution  was  forwarded  by  the  correspondent 
whose  name  it  bears,  but  it  is  incarrect,  as  the  given  angle  is 
situated  between  two  opposiU  not  adjacent  sides.  The  correct 
solution  is  herewiUi  appended. — Query  Editor. 


CL  o  cr  «0 

Cmutructum, — ^Take  any  strai^  line  EF.  Made  AD  »  S. 
From  A  with  radius  P  dcscnbe  circle  GHK  j  and  from  D 
with  radius  »  R  describe  circle  GHL.  At  A  make  the  angle 
DAM  equal  given  angle.  From  AM  cut  of  AN  »  Q;  and 
from  N  with  radius  »  P  describe  a  circle  cutting  drde  6HL  in 
C.  Draw  AB  parallel  to  CN,  and  cutting  circle  GHK  in  B. 
Join  CB  and  CD. 

Then  ABCD  shall  be  the  required  quadrilateral. 

Proof.— Tht  side  AD =S  (Con.),  and  the  sides  AB,  CD  = 
P,  R,  resgectively  (Def.  15) ;  Also  BC  =»  AN  (I.  33)  »  Q 
(Con.).  Therefore^  the  quadrilateral  ABCD  has  its  sides  equal 
to  P,  Q,  R,  S,  respectively.  Because  BC  is  parallel  to  AN 
(I.  33)  the  angle  formed  by  BC,  AD  -»<DAM  (L  29)  =  given 
angle.   (Con.).— Q.  E.  F. 

General. 

1.  X.  Y.— Consult  the  nearest  bookseller. 

2.  A  Constant  RsADXR.—ArticIes  of  special  interest  to 
Female  Teachers  will  appear  in  the  new  volume. 


Dr.  Smith's  series  of  French  and  German  books  are  ex- 
cellent. 

3.  D.  A.,  Nottingham.— Curtis's  History,  $8.  6d. 

4.  Sphinx,  Cornwall.— A  sphere  of  wood,  loaded  at  one  end 
with  lead,  rests  upon  a  plane  inclined  at  30*  to  the  horison,  being 
prevented  from  shding  down  by  the  friction  of  the  plane. 

State  and  explain  t^  a  diagram  the  condition  01  equilibrium. 
(From  Matric.  Pkiper). 
This  question  is  bookwork. 


Coefficient 
of  fraction. 
» tan  ABC 

«  tan '30* 
I 


The  other  will  be  attended  to  next  month. 

5.  B.  B.  S. — ^ABC  is  a  triangle,  and  AD  is  the  perpendicular 
from  A  on  BC.  If  AD  s  13  feet,  and  the  lengths  of  the  per- 
pendiculars from  D  on  AB  and  AC  be  5  feet  and  io*4feet  res- 
pectively, find  the  sides  and  the  area  of  the  triangle.— Tod- 
hunter's  Minntratidnfor  Beginners, 


^ 


AE  «  n/i?^  (1. 47)  =  >J\^^  =  13ft. 

The  L  ADB  is  right-angled. 
.-.  AE  X  EB  —  DE«  (See  Euclid  II.  14). 
.•.EB«-DE«-=-AE 

-2  Aft. 
AB  »  AE  +  £B  «=  i4Aft. 

AF==Vi3'-.(io»)«=  V169  -  Hi^  =  a/^"*.-— 

'    V^«^«¥ft. 

DF^ 


AF  X  FC 

.•.  FC=»DF»-^  AF 


208 


H       Zsf 
5  3 
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AC  «  AF  +  FC  ««  V-  +  W 

BD  ^  ^(2^)'"+?  «=  V _^ 

DC  =  VaC»-AD«  =  V(V)"-i3'=  V^»  -  169 

BC«BD  +  DC  =  H  +  V=W  =  V=»  aaift. 

BC  X  AD       22|  X  13 


Area  of  A  ABC 


?li_I^J,4,|«,.ft. 


6.  C  C.  ][.,  Great  Wakering.^We  believe  that  the  porticalan 
of  the  examination  are  not  yet  pablished.  Your  qneiy  shall  be 
attended  to  immediatelj  the  syllabas  is  issued. 

7.  Study,  Great  Biomley.— Pupil  teachers  have  to  read  at 
the  Scholanhip  Ezaminations. 

8.  J.  H.,  Orkn^. — ^Manford's  Sohttion  of  Gtomdrical Exer* 
cUes^  as.  6d. ;  Dickinson's  DtfficuUies  of  Euclid  Simplifikt^  is. ; 
WoUman's  Key  to  Euclid  (2s.  od.)  :  bdf^  Solutions  to  Deductions 
astd  Riders  Set  to  P,  Ts.;  VialSti'tYfz  Deductions  from  Euclid  and 
How  to  Work  Them^  3s.;  &c. 

9.  G.  Bacon,  Sheffield. — ^Your  solution  to  query  43  in  last 
issue  is  quite  correct,  and  very  explicit. 

la  Alpha,  Dumfries.— Cl«0ifj/r|f,  Fowne's,  7s.  6d. ;  Ros* 
coe'Si  4s.  6d. 
Agriculture, — Stewart's  Agriculture;   Gill's  Agriculture. 

11.  Subscriber,  Wandsworth. — We  are  sorry  we  are  unable 
to  give  you  the  infonnation  you  desire. 

12.  A.  O.  £.,  Carnarvon.— Your  solutions  to  query  42  in  last 
issue  are  incorrect.    See  correct  solution  in  this  number. 

13.  W.  Hrmington,  Cardiff.— a  gas  holder  150ft.  diameter 
and  50ft.  deep,  contains^  say,  400,000  cubic  feet.  What  should 
be  the  dimensions  of  a  gas  holder  of  the  same  proportions  to  hold 
500  cubic  feet? 

(Your  question  is  rather  vacue,  as  the  first  gas  holder  will  hold 
nearly  900,000  cubic  feet,  and  you  do  not  say  whether  the  300 
cubic  feet  of  the  second  be  the  total  or  proportionate  capacity.  It 


is  solved  on  the  latter  assumption,  as  on  the  former  the  statement 

of  400,000  cubic  feet  would  be  unnecessary). 

Cubical  content  of  ist  :  cubical  content  of  2nd 

::  400,000  :3oo 

IS<^  X  •78S4X  50 :  dia.«  X-7854X  depth::400o:3 

150*  X  50  :  dia."  X  depth :  14000 :  3 

1 125000  :  dia.>  X  depth: :40oo :  3 

^.  «    J    .u      1125000x3 
Dia.«xdepth=         ^    ^ 

=r     21ZL 

{Now,  depth  =  i  diameter,  as  50  =  i  of  150) 

/.  Dia.«xldia.  =  »V* 
\  dia.»=^* 

Dia.>=»H*_!L- 
.-.  Dia.=«^i#p* 


Dia.=«  V_^!i!if 
_  ^20250 

"    2 

a.27'2... 

2 

=  I3'6... 


2'  X  300=  1200 
2x7x30=  420 

7*=  49 


20^250(27*2... 
12250 


1669    I 1683 


27*  X  300=  218700 
27x2x30=  1620 

2«=  4 


567000 


220324         440648 


.*.  Diameter  of  2iid  gas  holders'        i3-6...ft. 
And  depth  „  „        =1  of  I3*6...ft. 

=  4'5-ft-J 

14.  W.  Griffiths,  SlaithwMte.— In  preference  to  the  book  yon 
name  study  Huxley's  Physiography^  the  Science  Primeis  vxitteo 
by  Grove,  Geikie,  and  Lockyer,  in  MacmiUan's  Series.  To 
these  add  Lockyer's  Astronomy  and  Judd's  Volcasioes, 


Owing  to  the  Christmas  HoUdays,  we  are  compelled  topuUish 
the  Practical  Tsachrr  much  earlier  than  nsuiL  ttm  bis 
necessitated  several  queries  being  left  unanswered.  They  will, 
however,  be  fully  attended  to  in  our  next  issue. 


GEORGE    PHILIP   &   SON'S 

EDUCATIONAL  LIST 


PHILIPS'   8EBIES  OF  LARGE  SCHOOLROOM  MAPS. 


THE  WORLD,  in  Hemispheres 

EUROPE 

ASIA 

AFRICA 


NEW  EDITIONS,  REDUCED  IN  PRICE. 
Size — 5  feet  S  inches  by  4  feet  6  inches.    Mounted  on  Rollers  and  Varnished,  price  14s.  each. 

NEW  SOUTH  WALES  PALESTINE 

ENGLAND  and  WALES  INDIA  _^^ 

SCOTLAND  NEW  ZEALAND 

IRELAND  OCEANIA. 


NORTH  AMERICA 
SOUTH  AMERICA 
AUSTRALIA  and  NEW 
ZEALAND 


THE  WORLD,  on  MERCATOR'S  PROJECTION 18s.   |     THE  BRITISH  ISLANDS »** 


SCHOOL  WALL  MAP  of  the  WORLD,  00  GALL'S  CYLIN. 
DRICAL  PROJECTION.  By  John  Bartholombw, 
F.R.G.S.    Sise--<S  feet  6  inches  by  4  feet  7  inches jCx  5B> 


SUPPLEMBNTABY  MAPS  TO  THE   SERIE& 

INDUSTRIAL  MAP  of  ENGLAND  and  WALES,  with  part 
of  SCOTLAND.  By  Wiluam  Hughss,  F.R.G.S.  Sae 
—6  feet  by  4  feet  9  indies ^^  ^ 


PHILIPS'  SMALLER  SERIES  OF  SCHOOLROOM  MAPS. 


NEW  ZEALAND 
ENGLAND  and  WALES 
SCOTLAND 


IRELAND 

PALESTINE  ^.^,,,.c 

WANDERINGS  of  the  ISRAEUTtS. 


NEW  EDITIONS,  REDUCED  IN  PRICE. 
Size — 3  feet  by  a  feet  6  inches.    Moonted  on  Rollers  and  Varnished,  price  $8.  each 

EASTERN  HEMISPHERE  AFRICA 

WESTERN  HEMISPHERE  NORTH  AMERICA 

EUROPE  SOUTH  AMERICA 

ASIA  AUSTRALIA 

PHILIPS'  SCHOOLROOM  MAPS  of  the  COUHTIES  of  ENGLAHS. 

Prepared  expressly  for  use  in  Schools.    Constructed  by  John  Bartholomew,  F.R.G.S. 

STAFFORDSHIRE....  i^-wj- 
WARWICKSHIRE  .  •  •  •  7«-  g* 
YORKSHIRE ««■**• 


CHESHIRE 7s.6d. 

DERBYSHIRE 7s.  6d. 

DURHAM 4s.  6d. 

KENT Js.6d. 


LANCASHIRE    and 

CHESHIRE 166.  od. 

LANCASHIRE zos.  6d. 

LINCOLNSHIRE zss.  od.  , 

%*  Other  Counties  in  preparation. 


MIDDLESEX ais-od. 

NORTHUMBERLAND     7*-  ^ 
NOTTINGHAMSHIRE     7s.  6d. 


LONDON  :   GEORGE  PHILIP  &  SON,  32,  FLEET  STREET; 
Liverpool:   Caxton  Buildings,  South  John  Street,  and  49  and  51,  South  Castle  Street. 
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E.    T.    THEOBALD    &    CO.'S 

CHRISTMAS   NOVELTIES. 

EnterlainEneots  Tor  Schools  and  Fiivate  Parties.  Moderate 
Tenns.  Maxic  VcDtriloquism,  Punch  and  Jutlyi  Dissolving 
Views,  etc.  PaMiculars  free,  s&  page  Illuslniiecl  Catalogue  of 
Magical  Apparatus,  Scientibc  Chemicals,  Userul  and  Amusing 
Novelties.    Post  free,  l  stamp. 


R  OP  OUR  UNRIVALLED 

BIJOU  MAGIC    LANTBRN 

AND  SLIDE  SETS. 

THE  IMMENSE  SUCCESS  oT  lut  jrcir  hu  diKmuncd  u  to  uill 
funtKT  improve  their  qu&tity. 

THESE  SETS  cauUlo^  Bat  Eneliih  Mjigic  Lulerni,  bUck  Jipwined 
Ruliinnli  Lamp,  Silver-pined  (.jincive  ReReclcir,  Brui  Ihnt,  LenKiof  the 
fieU  Qualily ;  and  the  CoUowiDg  j>  Good  Piciurei  :— 

II  Vlen,  llluttmine  a  TiJe,  HiLgrini'i  PtORlB,  or  Life  of  Cbrut.  j 
LudKapei  ud  Sem  Viewl.  i  Pinonou  Slide  wilh  View,  ud  Mavins 
Shipping,  figura,  etc  3  Mechaolcil  Chunaiiis  Slidei.  jS  Good  ComioJ. 
ucl  1  LiUnani  OutnuiTDpei.  The  whole  Puket  in  Wood  Bu,  wiih 
Iiumctioni  foi  UK. 

r.  not  EQUALLED  by  


iiipwiini 


to  be  leni  eaHv.    The  SETS 
6d. ;  No.  J.  iiL  od. 

m  the  art  of  ihrowinr  their 
ioni  ind  DiiTopiet. 

daleni. 


P.O.O_piyible  Nelnn  Si  net.  C 
VBNTBILOtiniSU,  -  Any. 

"iSy'vCoNDtfilFOL  BOX—Polidmi 

taUe;  pauei  through,  and  Li  faond  ualdemcaih. 
empty  and  lileni.     Poit  fm,  it.  id. 

NBW  TBAa'8  CARU8  -Being  whoir 
bciur  value  fbr  money  than  any  provir>cial  house] 

abemitiiul  Enbosiea  Cardi  jA,  \  13  larger  lin, 
poU  firee.    Ijuofothen.  ponfrtc 

^»  MAOIO  OIOAK  BOX— You  olTer  ihe  caie  full  oT  tplodid 
d^an  to  a  Iriend,  but  direcily  he  alEcmpu  to  take  one,  they  all  miLaotly 
nniih.    Poit  fn*,  14  ttainpi ;  or  in  real  leather,  a.  id.    Laiit  ue.  11.  id. 

THB  UAGIO  8NnrF-BOX -B«t  punle  of  the  day.  fiai  a 
wooderfiil  way  of  openiag,  40  that  no  one  witbout  the  lecret  can  possibly 
open  it    Will  cootaiu  tnuff,  stampL  mm,  Cuteei,  etc.    Po»t  free,  t*  itampi. 

MAaiO  LANTBiBHS  AHD  SLIDES.-Laniemi,  ^  to  £». 
Over  iS,oos  Slides  to  Hiect  from,  includiog  Zulu  War.    lUiutrsted  catalogue 


SPELLING    BOOKS. 

B;  JOHI  P.  LUGIBR,  B.A.,  F.B.G.S. 

(of  the  WeitmtiuteT  Truning  College)  one  of  the  Eximineis  in 

Geography  to  the  College  of  Preceptors. 

THE 

Young  Student's  Spelling  Book. 

I  JO  pp.     Fenp.  8to,  cloth,  price  11. 
M«J  be  had  in  the  following  parts  :  — 
Part  I.  (lafanti) id- 
Part  II Id- 


Standard  I. 
Standard  11. 
Standard  Ill- 
Standard  IV. 
Standard  V. 
Standard  VI. 


Thtithv^masltr  says  :—'  The  whole  is  a  valuable  collection 
of  woids  likely  to  be  dsefiil  in  groundii^  the  Pupils  in  regard  to 
ipeUing.'  

JOSEPH    HUGHES, 

PUBLISHER, 
FILGRIH  STREET.  LUDGATE  HILL,  LONOO.V,  E.C. 


DARLOWS    MAGNETINE. 

DARLOW  &  CO.'S  MAGNETINE  APPLIANCES 
are  used  and  recommended  for  the  Cure  of  Gout  and 
Rheumatism,  Spinal,  Liver,  Kidney,  Lung,  Throat,  and 
Chest  Complainta,  General  Debility,  Indigestion,  Hernia, 
Sciatica,  Neuralgia,  Bronchitis,  and  other  forms  of  Ner> 
vouB  and  Rbeumatic  Affectioiii. 

From  GiSTH  1I1II1I80I,  Esq.,  I.D.,  I.R.(;.S.E. 

70,  Wimpol*  Stnel,  Loaded,  W. 

9  uicd  your  Hatneliaa  Appliaocta 
ptnoDdcoamiena  to  my  p™Bti 

LijcyamuKX«^e|Hiuuauie,aiju  lai  BupaiOr  tO  BOy  IDVealioa  of  the  klEU  wluCB 

I  have  employHt ;  and  that  of  their  efficacy,  IMit  wiitin  powers  I  have  no 
doubt.  I  have  found  them  lueful  in  cooiupuioD,  in  abdominal  coBcatioM, 
in  neuralgia,  and  in  many  caia  involvinE  weakneu  of  the  oHna,  and  of  tha 
great  oinns  of  (he  abdomen.  In  the  public  interst  I  with  you  la  ate  ny 
uoqualified  testimony  in  bvour  of  your  Magnetic  Appliances.— I  lenaln, 

*°'"  ''*  GARTH  WILKIMSON,  M,D.,  M.R.CS.E. 

DARLOWS  BELTS. 

DARLOWS  CHEST  PROTECTORS. 

DARLOWS  LUNG  PROTECTORS. 

DARLOWS  SPINE  BANDS. 

DARLOWS      KNEE  CAPS. 
DARLOWS  WRISTLETS. 


DBSCRIPTIVS  PAMPHLET  POST  FREE. 


LONDON: 
DARLOW  &    CO.,    443,  STRAND 


SCHOLASTIC 
MUSICAL  INSTRUMENT  CO. 

TV  awpply  TtMhtra,  Bohool  Board  Kmbw^  and  Bdw^ 
■uinra  wttk  ANT  Una  of  Hiuloal  Inrtnunant  Brom  AWT 
Makar  at  bona  flla  Tnda  Frii»  lor  CMb,  or  br  Sav  iutam*nta. 

'Webav*  saw  had  pkntyof  tlua  la  By  At  (baa :  and  I  cnin  M  tm 
how  my  much  we  an  pleued  with  it,  and  how  pr^Uf  I  am  obli(ad  Mt  ytm 
foe  pncnrini  ■■  lo  aacallenl  an  inKnuHBI  so  chiap.'— MaTTHaw  AunLot 


"Tfoaaraat  libeMrte  maha  any  b«  of  Mf  ■V^'*  aBd  ■?"■■  "»*'" 
Ihit  the  laano  ii  aaorilHil  both  {m  looa  aad  Rmctt.  and  thaa  k  la  a  nn  tkt^ 
pano-'-Kr:  T.  W.  Siuirs,  «.*.,  a.MJ.  M  Trmtmlmt  CAfM 
eSnimmtlm.     _ ^^^^^  ^  ^  ^ 

^  Taadan  a«  Idkail  am* 

THE  ONLV  ADDRESS  IS  * 

39  0SI1IS7  OBESOENT,  OAMDm  BQABk 
LONDON,  N.W. 


yusi  Published.    Price  \s.  6d. 

ELEMENTARY   PHYSIOGRAPHY. 

By  A.  FINDLATER,  LL.D. 
Adapted  to  the  Requirements  of  the  Sdenee  Department,  South 
Kensington;   with  Eiamination  Questions  and  IIlastr«tions. 

W.  &  R.  CHAMBERS,  London  and  Edinburgh. 
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APPROVED    SCHOOL    ROOKS. 

BY  DR.  OORNWELL,  P.R.aa 

ASTTHMBTIOS.  ,    . 

Ttu  Scdeoce  of  Arithmetic    a  STsumatic  Crant  of  NiDMitcal 

RAUoaing  juid  Compulaiioai ;   with  verr  munenni  Ex«rdaB&      B7 

JAjos  CouivmLL,  Ph.D.,  and  T.  G.  Fitch,  H.A.     New  ud  ImivaiKd 

XdUioo,  vilh  Additioiu.    41.  6d. 

JVwXmA. 
KntoSdenoeof  ArlthmMla   auwing  thi  IfMhod  ef  Sotatian 
for  tT«T7  Qacation-    41.  6d, 


S0hoolAnf&inaaa'~i4ih'Ed> 
K«r  to  School  AriUuneUc   41- m- 

AnUim«tlo  (Or    Beglimarfl ;  conbiou  limplkiiir   ud  folnea   in 

fchbit  lb*  Fint  Pour  Rala  ud  ElcmeatUT  Fnclkm.  4l>>  EdilicoL  »■ 

OBOaBAPEIBS. 

A  S^OOl  0«OSr»hr.  6Sth  Ediiiaa,  u.  6d. ;  o,  with  jb  Mifn  on 
Sttcl,  u.  «d. 

0«CWnphy  for  B«glsQeT8.  t.^^.  Edition,  11. 1  as,  mtli  4>PF>  ■>* 
QbcKiont,  If.  ±A. 

QoMTtloiiB  on  tl 


i«  Qeosrvby  (Or  Beslnnere-   6d. 
POBTBT- 

8«loat  BncUsh  Poetry  Iw  Sdwoli  and  Fuoilia.  i6th  Ediiicm.  41^  6a. 
9otKty  Tot  BecrtnnDTB.    A  COIleciion  of  Short  ud  Buy  Foub  fix 

RadLDff  ud  RAcitatioa.    Tlh  Reviled  Edition^    il 

MAPa 

A  Sohool  Atlaa ;  conuitins  of  30  imail  Mipi,  io  wUdi  ii  fbnad  every 
plice  mintiooed  !□  the  AutWi  '  School  GngnpliT.'    aa.  «d. ;   or  4^ 

UMB-BOOktOr  Ba^lnnars;  aCompuLonAtlutothe'GswnpfaTror 

Baaiman,'coosisuuof  IweLvepngd  of  Hups  (above  BVTCDiyJiVie  and 

mSU^  ia.6d.;>iTM,  colow^. 
Book  of  B^knk  Hapa.  Tke  above  Mapi  conplele  b  ^  bBl  the  namei, 

to  be  filled  hibrthe  Lesuner.  ia- 
Book  of  Mm  Projeottons.    The  Linct  of  Ijititude  and  LoDgitnda 

only  La  the  above  htap- 


A  Ian  (uid  Oomtrall'B  School  i 

Icaihei ;  or  ».  od.  doth. 
OTVaiaar  (br  BerlimarB.    An  Intmdactiun  to  ARen  and  CorawcU'i 

School  Grammar.    jmA  Ediiiaa.    ii.  clodi  i  gd.  Hwed. 

^mjjNa  Aim  cmMppsmoM. 


"Die  f estminster  HooL' 

FOB  80BOOI4  Btc 

AU    Wroa^l-irtm,     Uobrokable. 

Price  ts.  Sd.  per  dozen. 


Samfii  rail  en  recdpi  <^  tJ.  ii 


Other  pattenit  kept   in  itock. 
lUtutiatirau  acnt  oi 


EAIiP-PEITinr  TABLE 
BOOK-  New  Ediciou,  Re- 
viled and  Enlarged.  Price 
4S.  6d.  petfTou. 


Id  demr  410.    Price  6d. 

'TBB  WE8THIIT8TBB  ATLAS  of  KODEBV 

GEOGRAPHY.-     16  luge-iiie  Maps,  faU  coloored. 

*  LESSOITS  Iir    ENQIiISH  aBAMMAB   AND 
ANALYSIS  OF  SENTENCES.'    By   R.  Gbkinwood. 

{Specimeu  of  either  of  aboTe  sent  on  receipt  oTpablitbedpnee 

CoMPLm  Catalouuis  of  General  School  SUtioneiT,  Dedt^ 
and  Fanutnie,  teat  00  application  to  Manani, 

Mr.  G.  N.  wfLLOMATT. 

WESTMINSTEK     SCHOOL     BOOK     DEPOT, 

190  and  188,  HOBSXVBRBT  BOAD,  8.W. 


No  more  Failures  in  English  Composition, 


IfOif  SEADY,   THE 

THIIU)   EDITION   OF   THE 

Analytic  English  Composition 
TEST   CARDS 

on  an  enliRlr  New  Plan  with  SngSMivi  Headi  bribe  Guidance  of  Popili 

BY   ROBERT  S.   WOOD, 

All  Saitiif  Sch«ah,  Bcitan, 

TlieFIRST  SERIES  in  J  PKfceU,  14  Cardi  in  each,  adapted  for 
Standardi  4,  j,  a,  j,  andlbt  Pa|»l  Tcachcrt  and  Uiddl^Claai  Schook 

ka  Caia,  ii.  kL  aach ;  in  Wianw,  ».    Hh  Snb- 


FKOXf  A  HEAD  INSPECTOR  OF  SCHOOLS.— 
'Youi  EXCELLENT  Ta«  Crfk    1  look   fbrwanl    to  ■  WIDE 
CIRCULATION  and  toQREAT  RESULTS  <i<«<helr  t«.* 

ThaCLKRK  to  u  influential  School  Boud  1— 
'I  Ihinkthen>ADMIRABLE,aDdibiUbeiliultoi>roBWIetheiiu>ein 
■II  our  BOARD  SCHOOLS.' 

THE  EDUCATIONAL  NEWS  OF  SCOTLAND:  — 
'Ur.  Wood  ha<  coofaredaDECIDEDBOON  upoaTeachen.    Tht 
Compoiilion  Cards  have  only  u  become  KNOWN  to  be  largely  uied.' 
'RD  CHRONICLE:— 
•  They  an  EXCELLENT  and  weU  aiTaiiEed.' 


Books  or  Analytical  Examples  in  Bngllsh 
Composition. 


JOHN  MARSHALL  &  EDUCATIONAL  TRADING  COMPANIES. 
Edinburgh;  MENZIBS  &  HcDOUGAL.     Glaieow:  HOLMES. 
Bel&n:  ADAIR!  and  of  all  Booluellen  and  Echo'     '    " 


SOHOOL    DESKS. 

BANKRUPT'S  STOCK. 


G.    K.    HAWKS, 

SCHOOL  DESK  MANUFACTURER, 

HAVING  PURCHASED  the  ENTIRE  STOCK  of  IRON 
STANDARDS  nunD&dvied  by 

JOHN     GLENDENNING 

Late  of  Ckalk  Hill  Wokks,  trading  tmdet  the  Name  of 

COLMAN  &  GLENDENNING, 

IS  NOW  OFFERING 

■HE  EISTERH  COOITIES;  'THE  COLLEGUTE,' 
'  THE  COUHTY,'  and  otlier  desks 

AT    GREATLY    REDUCED    PRICES. 


FOR   PARTICULARS,  APPLY  TO  THH  ABOVI,  AT 

CHAPEL  FIELD  or  DUKE'S  PALACE  WORKS, 
jstoswicb:. 


Jan.,  1882.] 
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LECTURES  ON  TEACHING, 

Delivered  in  the  University  of  Cambridge  in  the  Lent  Tenn,  1880.     By  J.  G.  Fitch,  M.A.,  Her  Majesty's 

Inspector  of  Schools.    Third  Edition,  Revised     Crown  8vo.  cloth,  6s. 


'  The  lectures  will  be  foand  most  interesting,  and  deserve  to  be  carefully 
studied,  not  onl^  by  persons  directly  concerned  with  instruction,  but  by 
parents  who  wish  to  oe  able  to  exercise  an  intelligent  judgment  in  tlw 
choice  of  schools  and  teachers  for  their  dhildren.' — Smiurday  Rtvirui. 

'While  Mr.  Fitch  addrtsaes  himself  specially  to  secondary  school-masters, 
he  does  not  by  any  means  disregard  or  ignore  the  needs  of  the  primary 
sdiool.' — ScvUman^ 

*  It  would  be  difiicuh  to  find  a  lectmer  better  qualified  to  discourse  upon 
the  practical  aapecU  of  the  teacher^s  work  than  Mr.  Fitch.'~r^  Sck^i- 
mast€r, 

*  AH  who  are  interested  in  the  management  of  schools,  and  all  who  have 
■ude  the  professioa  of  a  teacher  the  work  of  their  lives,  will  do  well  to  study 
with  care  these  results  of  a  large  experience  and  of  wide  observation.'— Tmt 


' .  , .  .  Mr.  Fitch's  book  covers  s)  wide  a  field  and  toudiei  on  so  many 
burning  questions  that  we  must  be  content  to  recommend  it'an  the  best  existing 
v«uU  mtcum  for  the  teacher.  .  .  He  is  always  sensible^  always  judicious, 
never  wanting  in  Uct.     .    .    '—Pail  Malt  GautU. 

*  If  his  (Mr.  Fitch's)  work  receives  the  attention  it  deserves,  it  will  tend 
materially  to  improve  and  equalize  the  methods  of  teaching  in  our  schools, 
to  whatever  dass  they  may  belong.'—^/.  James's  Gaxeitt. 

*  In  no  other  work  in  the  English  language,  so  far  as  we  know,  are  the 
principles  and  methods  which  most  conduce  to  successlut  teaching  laid  down 
and  iUustrated  with  such  precision  and  fulness  of  detail  as  they  are  here.*— 
Letds  Mtrcury^ 

\  The  book  is  replete  with  practical  sagacity,  and  contains,  on  alsMXt  all 
points  of  interest  tol  the  teaching  profession,  suMpestive  remarks  resting  ^i* 
dently  on  a  wide  and  thoughtful  experience  of  sSool  methods.  •  .  .  We 
recommend  it  in  all  confidence  to  those  who  are  interested  in  the  problems 
with  which  the  teaching  profession  has  to  dtaV—GoKgnanfs  Mesungtr^ 


London  :  C.  J.  Clay,  M.A.,  Cambridge  Warehouse,  17,  Paternoster  Row. 


The  Leading  Book  of  the  Season  for  Boys, 

Cro-wn  8vo,  160  pages,  Cloth  Gilt, 
>^ith  Illustrations,  Is.  6d. 

THE 

Canal  Boy  who  became  President. 

BY  FREDERIC  T.  GAMMON. 

'Weknowof.no  book  that  we  would  rather  see  in  a  boy*s 
hand,  and  we  are  confident  that  the  example  it  gives  is  calculated 
to  exercise  the  most  beneficent  effect  upon  ail  who  study  its 
pages.' — Normich  Argus. 

London :   S.  W.  PARTRIDGE  &  CO.,  %  Paternoster  Row. 

THE    EYE. 

It  can  look,  and  laugh,  and  dance,  and  lore,  and  hate, 
and  ncer.  It  can  woo  or  wonnd,  succumb  or  subjugate, 
retreat  or  triumph.  This  speaking,  intelligent  organ  can 
be  abused  and  ruined,  ur.  Cnchett,  the  celebrated 
ophthalmist,  said  at  the  Wellington  College^  Manchester, 
the  other  day,  "  that  we  were  fast  bccominff  a  race  of 
iis  -^  ■  I  f  shoit*sightea  people;  children  are  now  compelled  to  wear 
spectacles,  while  their  grandfiithers  enjoy  perfect  sight." 
KTJ  And  vet  all  this  mischief  can  be  prevented  by  wearing  the 
"^  IMPROVED  AMERICAN  EYE  PROTECTOR. 
Cheap,  and  the  weight  of  a  shilling  coin  only.  Black, 
green,  or  flesh  colonr.  A  perfect  shiclo,  and  small  enough,  when  closed,  to 
cany  in  the  vest  pocket. 

To  be  had  of  all  Chemists,  Opticians,  Booksellers,  &c.,  and  sdit  po8t*free 
as  under  s— 

Light  Rubber,  with  elastic  fitting.  .^ is.  6d. 

„  .,     with  fine  steel  mountings as.  6d. 

Green  and  Flesh*coloured  Ceraline 38.  od. 

„  „  with  fine  steel  bows. ...    4s.  od. 

To  T.  H.  HAMtiaoN,  Optician  and  Eye  Shade  Mannfi&cturer,  40,  Hattoo 

Garden,  London,  E.C. 

ESTABLISHED   i8si. 

BIRKBECK  BANK.— Southampton  Buildings,  Chan- 
cery Lane. 

Current  Accounts  opened  according  to  the  usual  practice  of  other 
Bankers,  and  Interest  aflowed  on  the  minimum  monthly  balances  when  not 
drawn  below  ^a^    No  commission  diarged  for  kequog  Accounts. 

The  Bank  also  receives  money  on  Deposit  at  Three  per  cent.  Interest, 
reparable  on  demand. 

The  Bank  undertakes  for  its  Customers,  free  of  charge,  the  custody  of 
Deeds,  Writings,  and  other  Securities  and  Valuables ;  the  collection  of  Bills 
of  Ezaumge,  Dividends,  and  Coupons ;  and  the  purchase  and  sale  of  Stocks 
and  Shares.  Letters  of  Credit  and  Circular  Notes  issued. 

A  Pamphlet,  with  foil  particulars,  on  application. 
311/  March,  iMa  FRANCIS  RAVENSCROFT,  Manager. 

The  Blrkbetik  BuUdlnff  Sodetr'B  Annual   Receipts 

exceed  gtour  Mulionai 

HOW  TO  PURCHASE  A   HOUSE  FOR  TWO 
GUINEAS  PER  MONTH,  with  immediate  Possession  and  no 
Rent  to  Play.    Apply  at  the  Office  of  the  Birkbbcx  Building  Socibtv. 

HOW  TO  PURCHASE  A  PLOT  OF  LAND  FOR 
FIVE  SHILLINGS  PER  MONTH,  with  immediate  possession, 
either  for  Building  or  Gardening  purposes.   Apply  at  the  Office  of  the  Birk- 

BBCK  FXBSHOLD  LaMD  SocnTT. 

A  Pamphlot,  with  ull  partiwilars,  on  application. 

'  FRANCIS  RAVENSCROFT,  Manager. 

SonthMn^lea  Buildings,  Chanowy  Lane. 


<TH£  MIDLAND'  SERIES  OF 

Grammatical  Exercise  Books  and  Tests, 

Arranged  to  suit  the  requirements  of  the  Present  Code,  and  alio 

of  the  proposed  New  Code  of  1882.    The  whole  series  is 

arranged  on  the  principle  of  Analysii. 

Grammatical  Exercise  Book  for  Standard  IL,  id.  each.    Tests* 
id.  per  dozen. 

Grammatical  Exercise  Books  for  Standards  III.,  IV.,  and  V. 
to  VII.|  2d.  each. 

Tests  for  same  Standards,  2d.  per  doz. 
bsual  Diicount    to    Tuukirs   and  Schools, 


T,,-,,^.  r SIMPKIN,  MARSHALL  &  Co.,  Stadooers'  Hall  Court, E.C. 
*'*"*** 't  THOMAS  MURBY,  3a,  Bonverie  Street,  Fleet  Street,  E.C. 

Birmingham  and  Leicester :  MIDLAND  EDUCATIONAL  COMPANY. 


CHEAP    EDITIONS 

OF 

RIGHABD  mSIMGTON'S  POPULAR  WORKS. 

48  SONGS  FOR  SCHOOL  AND  HOME.     Words 

and  Music  post  free  for  x8  Stamps. 

*  The  words  and  tunes  are  very  good,  we  can  strongly  reoomnend  them. 
— Sckcdmmsitr. 

*  The  parts  are  well  blended,  and  the  harmonies  are  effective  throug^iottt. 
— Educaiumai  News, 

BOB-0-LINK  BALLADS.    Post  free  for  12  Stamps. 

'  Homely  and  fanmcrous,  and  would  be  effective  as  recitations.' — DeUly 
Chnmicle,  . 

A  welcome  volume.    Many  of  the  pieces  oontam  a  good  sprmklmg  of  wit 


and  humour,  and,  in  the  hands  of  a  careful  reader^  would  be  likely  to  amuse 
an  audience,  and  add  variety  to  a  programme.'— /<fr»vfM^  Meul. 

BANKS  &  ASHWELL,  zo,  Wells  Street,  Oxfoid  Street,  London,  W. 

NOW  READY.    PRICE  y.  6d. 

A 

Granunar  of  the  FreDch  langaage, 

FOR  PUPIL  TEACHERS  &  THE  MORE  ADVANCED 

CLASSES   IN   SCHOOLS. 

By  the  Author  of 

•'  MADEMOISELLE     MORL" 

This  Grammar  contains  copious  Exercises  and  an  English  and  a 
French  Vocabulary. 

NATIONAL    SOCIETY'S    DEPOSITORY, 
Westminster^  S<W. 
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ADAIR'S 

EXCELSIOR  GOPY-BOOKS. 

Acknowledged  to  be  the  most  beautiful  style  of  Writing 
of  any  Copy-books  in  the  Market. 


Fcapw  4to,  t6  ppw 
94  PP- 


11 


xd.  MCh. 
ad 


ti 


The  Series  coosisti  of  nine  nnmbers,  carefullv  gmdoated  on  the  xDosti  skflful 

sof  the  Pupils. 


priodple  to  &cilitjite  the  easy  progress  of  I 


I 

9- 
A 

B 


Short  Sentences,  With  Capitals. 

Double  Line. 
Small  Hand — Sentences.  Double 

Line. 
Small  Hand— Sentences. 
General  Finishing  Hand. 
Commercial  Finishing  Hand. 
Invoice  and  Account  Forms. 
Letters  and  Commercial  Forms. 


I.  Introductor]f    ~  Letters  —  Easy 

Words,  without  Long    Letters. 

Double  Line, 
s.  Easy  Words,  with  Long  Letters. 

Double  Line. 

3.  Easy  Words  and    Long  Letters. 

Double  Line. 

4.  CapiUls— Words  with  CapiUls— 

Figures.  Double  Line. 

Books  A  and  B  are  in  conrse  of  preparation,  and  will  he  ready  shortly. 

The  Writing  is  natnral,  elegant,  and  free — the  fac-similes  of  the  writbg 
of  a  Teacher  who  has  made  the  teaching  of  writing  a  special  studv  for 
upwards  of  thirty^six  years,  and  is  adcnowiedged  by  1I.M.L  as  one  of  the 
most  socoessfiil  writing  masters  of  the  day. 

'  The  writer  and  engraver  pot  their  whole  trust  in  the  graceful,  attractive, 
clear,  and  easy  style  ot  caligraphy.  It  is  certainly  an  exceedingly^  desirable 
style  for  school  children  to  acquire,  and  it  has  the  merit  of  Iwing  really 
adapted  to  pen-and>ink  work,  and  not  merely  a  good  piece  of  engraving  to 
look  at'— 7Ar  School BoariCkrpmicU,  London, 

'  This  aeries  of  ccpy^books  extends  from  Letters  to  "  Commercial  Finishing 
Hand."  It  is  skiitully  ^paduated,  and  presents  the  ,veij  best  models  « 
writing.  The  combinations  of  letters  given  for  miitation  in  the  earlier 
numbers  are  specially  fitted  to  train  both  the  e^  and  the  hand  to  the  niceties 
of  correct  penmanship ;  and  pu|»ils  carefully  dnlled  to  the  laithful  copying  of 
the  various  head-lines  must  in  tuie  acquire  a  very  good  style  of  writing.  We 
can  highly  recommend  the  aeries  lo  teachers  in  •oich  01  oopy-bo<dcs.  ■— Tl/U 
BdnaUwnal  N§W9, 


London :  GEORGE  GILL  &  SONS,  93,  Warwick  Lane,  Paternoster  Row 
Manchester:  THE  BIANCHESTER  AND  DISTRICT  SCHOLASTIC 

TRADING  COMPANY,  43.  Deansgate. 
Uverpool:THE  NORTH-WESTERN   EDUCATIONAL    TRADING 

CO.,  limited  44a,  Renshaw  Street. 

Belfitft:  HUGH  ADAIR,  Publisher 


THE 

Educational  Musical  Instrument 


Wishes  all  TEACHERS,  SCHOOL  MANAGERS,  etc.,reqair 
ing  Musical  Instruments  to  know  that  the  CHEAPEST 
PLACE  to  Buy  all  kinds  of  Instruments  bv  the  Best  Makers, 
En^sb  or  Foreign,  is  at  43,  ESTATE  BUILDINGS,  HUD- 
DERSFIELD,  the  Show-room  of  the  Compan>^ 

'  I  am  perfectly  satisfied  with  the  piano,  and  feel  indebted  to  you  for  the 
opportunity  of  getting  a  first-rate  instrument  so  cheaply.' — S.  B.  Tait,  H^d 
Master,  Spring  Grove  Board  Schools,  Huddersfield,  Member  of  the  Executive 


of  the 


%%""£' 


T. 


'  I  was  much  pleased  with  my  vuit  to  your  Show-room  on  the  8th  July. 
The  instruments  on  view  were  admirable,  ooth  for  touch  and  tone.  I  shall 
be  most  haf^y  to  recommend  vour  firm  to  the  notice  of  any  of  my  friends 
who  may  require  a  thoroughly  good  musical  instrument.'— J.  L  Hefibrd, 
B. A^  Head  Master,  Carlton  Street  Board  Schools,  Dewsbury,  Member  of 
the  Executive  of  the  N.  U.  E.  T. 


THE  SCHOLASTIC  SEWING  MACHINE  CO. 

Every  description  by  bona-fide  makers  supplied  at  a  reduction  of  95  to  40 

per  cent. 

Greater  facilities  are  offered  to  teachers,  etc.  till  January,  x88a.  Tones* 
;^4  4s.  hand  lockstitch  machine,  fitted  with  the  latest  improvements,  for  £2 
los.  cash,  or  by  three  quarterly  instalments  of  £r  each.  Each  machine  has 
seventeen  extras,  and  illustrated  instruction  book.  One  month's  free  trial, 
carriage  paid.  Money  returned  if  not  satisfactory.  A  written  warranty 
given  witn  every  machme  for  two  jrears. 

Abstracts. 

'  The  machine  (Jones')  continues  to  give  great  satisfaction.  It  combines 
strength,  elegance,  and  usefulness,  and  is  remarkab'y  cheap.' — Mr.  E. 
Butler,  Bood^  School,  Thomas  Street,  Limehouse,  London,  E. 

*  My  sister  is  very  pleased  with  the  Machine  Hones'),  and  was  surprised  at 
its  combination  of  excellence  and  cheapness.  Her  friends  pronounce  it  to  be 
a  marvel  of  cheapness,  and  praise  its  superior  finish,  beautiful  workmanship, 
and  the  excellent  way  it  stitches.'— Mr.  W.  Hilling,  Hingham,  Attlcborough, 
Norfolk. 

Particulars,  testimonials^  etc.,  from  the  Ma'ajcr,  155,  White  Horse 
Street,  Stepney,  London,  E. 


AGONIG-EYED    NEEDLES, 

*  One  of  the  greatest  inventions  of  the  age.* 


Save  their  cost  in  thread  1 

Save  their  cost  in  time  1 1 

Make  better  work  than  any  others  1 ! ! 


MAY  BE  HAD  FROM  ANY  DRAPER 

AS  SAMPLE, 

One  Hundred  AGONTC-EYED  NEEDLES,  in  a  beautifnl 
Needle  Case,  sent  post  free  for  thirteen  stamps,  by  the  Inventor 
and  Manufacturer, 

REDDITCH     NEEDLE   MILLS, 

REDDITCH. 


DOT  AND  DASH  SHORTHAND 

23,OOOth. 


No  curves,  twists,  or  circles  whatever ;  all  the  characters  are  strai^L  No 
vowel  points,  and  yet  a  complete  vowel  and  figure  system.  The  stiffest  and 
heaviest  hand  can  write  it  with  ease. 

POST  FREE,  6i<i. 
Mr.  H.  C  Brookes,  Reporter,  says :— "  There  can  he  no  donbt  about  the 
utility  of  your  Dot  and  Dash  system.    As  a  reporter,  I  use  it  regularly  in  my 
practice,  and  consider  that  any  one  may  easily  attain  a  speed  of  zso  wocds 
per  minute."— Post  Free,  6id.    Also, 


Aids  to  memory,  by  which  any  one  may  commit  Dates,  Facts,  Names 
Figures.  Poetry,  etc,  without  the  drudgery  of  repetition.  Feats  of  memor, 
for  evening  parties  folly  explained.  Why  pay  five  guineas,  and  sign  a  bony 
of  secrecy,  when  a  complete  course  of  Lessons  may  be  had  for  Fifteenpenced 
Sent  post  free.  Shorthand,  6id. ;  Mnemonics,  is.  3d. ;  or  the  two  togethei? 
zs  6<L,  by 

p.  NOBLE,  Beulali  House,  Selby,  Yorks. 

IMPORTANT  TO  SCHOOL  BOARDS. 

•The  pupils  who  learn  to  write  by  the  Waverley  Copy  Books  acquire  the 
caligrapny  necessary  for  Civil  Service  qualifications.'— £</«rtf/i*««/A«w. 

Just  Out,  the  IMPROVED  WAVERLEY  COPY  BOOKS, 
Nos.  I  to  13,  2d.  each,  at  all  Booksellers*. 

Are  usea  in  the  first  educational  establishments  in  the 
kingdom. 


London  Agents:  Marlborough,  Gould  &  Co.,  52,  Old 
Bailey;  and  C.  Miixington  &  Sons,  32,  Budge  Row. 

Specimens  forwarded  free  to  all  Booksellers. 


DRAWING  &  PAINTING  MATERIALS. 


Liberal  AlUnvance  to  Scho&is,        Send  for  Illustretted 

CataJo^ue^  Post  Free, 


BRODIE     &    MIDDLETON, 

79.  LONG  ACRE,  LONDON. 


\ 


,  IF  YOU  WANT 
1  really  gc^od  Steel  Pen, 
ask  your  Stationer,  or 

send  I /2  in  Stamps 
tor  a  sample  box 
containing 


6  dozen 
of 


STEEL, 

Hickel,  and 

Gilt,  of  assorted 

Itattems.  in  a 

metal  box.  Sold  by  all 

Stadonars.     Wholesale, 

HOLBORN  VIADUCT,  LONDON. 
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THB  OLDBBT,  LARQEIST,  AND  BEST  WBBKLT  8OHOI1ASTIO  JOUIUfAIi. 

'THE  schoolmaster; 

An  Educational  Newspaper,  Review,  and  School  Board  Record. 
THE   ORGAN  OF  THE   N.U.E.T. 

PRICE  ONE  PENNY,  WEEKLY. 

'THE  SCHOOLMASTER'  girei  the  most  complete  ReporU  of  Edocationil  Procecdingi,  ud  each  nambet  contdn 
Origiiud  Anicla  hj  Eminent  Teachen  and  Educationitti.  Aj  tlic  Or^Ul  Of  the  NatiODal  UtliOD  Of  BlementaiT 
Teachers,  it  recoidi  foUr  the  proceedings  of  that  bod;,  aiKl  of  its  affiliated  Aisodations.  The  larM  and  lapidlv  iDcrea^ne 
drcnlatioD  of  ■  THE  SCHOOLMASTER,'  which  ii  bjr  far  the  largest  of  any  edneational  journal,  makes  it  tbe  best  medinm  foi  all 
kinds  of  Scholatlic  and  Educational  Adieitisemcntf.     Pablished  ereiy  Fridajr  at  noon. 


Post-firee  for  6b.  ed.  per  anniim ;   Sa  6d.  for  cdx  mouths;   Is.  lOd.  for  three  months  (Is  actvanoe). 


SCALE  OF  CHA.RGES  FOR  ADVERTISEMENTS. 
iiins  Schools— 30  word*  01  under 

Everv  13  woidi  aadilional         

TMciten  Wanted — so  wordi  or  tutdei 

;:     ;;    s,  ■■     ;;       :: 

Evety  10  word*  additional         

Evny  other  descnption  of  Advertisement — 5  lin 

Eiery  tine  add  itioDal      

Advertisementa  over  Leader — 4  lines  or  under  

AdvertiiemeDtt  must  be  pupaid,  and  reach  the  Office  by  the  fint  post  on  Thuksdav. 
be  sent  to  the  Manager. 

P.O.O.  thonld  be  made  parable  at  the  Fleet  Street  Office,  and  Cheques  crossed 
Bcancb),'  to  W.  Shillakd  Laikak. 

It  is  particularly  requested  that  payment*  be  made  b)r  F.O.O.,  rather  than  in  stamp*. 


All  inqoiriei  relating  to 
London  and  Count;  Ba 


PubUtMtd  by  W.  Shbixakd  Latham,  >r  tkt  Edticatianal  Newspaper  Cempmy  (LimiteiO,  at  Ike  Offim 
14,  RED   LION   COURT,  FLEET  STREET,  LONDON,  E.C. 


MATRICULATION  CORRESPONDENCE  CLASS. 

'Method  it  tht  Secret  of  Suetest.' 

THERE  is  a  large  class  of  persons  who,  whilst  foUow- 

thcii  •tudies  in  leiun  iaatt^  wilh  ■  vitir  cilher  la  •cir-LmpnvttnEnt  or  M 
gndufktioD  M  London  Univcrvcy- 


al  HlLer  boa  tlu 


!l  Ihcir  ipecul  tequii 


tiTint  In  Iha  conntry  ve 


The  objcclioni  la  bolli  lb( 

Ti  «•  In  mm  thii  wan!  Ihrnl  Ihe  MaMcutaUat  CerTtlfetufnic4  Clmu 
lound  priocipLet  '"  "'""      ''"  """"" 


ubiiihed  oi 


Tb(  ulvviUtgaa  offered  — , 

payable  quHjicrly,  ot  on  ^assIde  ihe  £3 
eipcnK*^     Cf)    l/o  lou  of  lime.     (^)   Codj^u^u.  uuuu<.ui 
nrllibui  dT  work,    (f)  EmtcLki  on  wetkly  sylliibus.    (r) 
of    IxtKiira.      (A)  Full  solution   of  diffieidtlei.      (1)  Hola 
•■  -       :/)  Ptrie  ■ 


r)  WeeklT 

Lalin  ;  Gmk  1  Fieocb  ;  Eoi 


The  oidinuy  subTecu  ol  ihe  clan  are  :— Lalin  ;  Gmk  1  FieDcb  ;  Eo|tilh 
Hulory:  Eaallfh  Luuuue  ;  Modem  GeoEnphy;  AriilimeEk:  Alntn; 
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BY  ALFRED  CARPENTER,  U.JX  (lOND.),  CS.S.  (CAMa), 
Vice- President  of  the  British  Medical  Associatien. 

XL— PHYSICAL  "EXERCl^lS.— continued. 
The  Varieties  of  Exercise. 

WALKING,  leaping,  running,  rowing,  swimming. 
The  muscles  which  are  developed  in  each 
kind  of  exercise  might  be  considered  in  this  part  of 
my  subject,  but  the  space  at  my  command  is  insuf- 
ficient for  the  purpose.     I  might  also  consider  the 
natural  varieties  of  exercise  as  brought  out  in  cricket, 
fencing,  football,  rounders,  rackets,  tennis,  fives,  and 
even  the  more    plebeian    games  of   leap-frog,  hop- 
scotch, blindman's  bufif,  and  the  use  of  the  skipping- 
rope.      Each  and  all  are  useful  in  their  ways,  and 
should   be  encouraged  in  their  season.     Systematic 
physical  education,  by  means  of  gymnastic  exercises 
in  which  muscles  are  brought  into  use  in  rotation  and 
according  to  scheme,  is  undoubtedly  beneficial  imder 
certain  circumstances  and  in  crowded  localities  where 
it  is  impossible  to  have  the  use  of  a  proper  play- 
ground ;  but  a  school  is  not  properly  constituted  which 
has  not  the  use  of  an  exercise  ground  in  correspond- 
ence with  the  number  of  the  pupils.     The  national 
games  I  have  mentioned  are  far  superior  to  any  arti- 
^cial   system  which  has  ever  been  laid   down    by 
authority.     All  that  is  required  is,  that  exercise  shall 
be  brisk,  and  the  respiratory  muscles  brought  fully  into 
action.     Appetite  is  increased  by  it;  more  food  is 
assimilated  in  a  healthy  fashion  than  can  possibly  be 
the  case  when  no  regular  exercise  is  taken ;  the  system 
becomes  properly  tired  out,  and  at  the  end  of  the  day 
'  nature's  sweet  restorer,  balmy  sleep,'  gives  that  rest 
to  the  weary  which  *  nature's  soft  nurse '  is  ever  ready 
to  afford  to  those  who  follow  her  dictates  and  obey 
her  behests.     I  may  illustrate  the  value  of  systematic 
exercise  by  a  circumstance  which    occurred  at  the 
Anerley  School  a  few  years  ago.     The  school  authori- 
ties had  engaged  a  drill-master  to  drill  the  young 
urchins  who  are  taken  care  of  in  that  great  establish- 
ment    The  expenses  of  the  school  are  paid  for  by 
the  Boards  of  Guardians  out  of  the  poor-rates  of  three 
or  four  combinations  of  parochial  authorities  of  some 
of  the  parishes  on  the  south  of  the  Thames,    The 
vot:*  I. 


fact  of  a  drill-master  being  engaged  to  drill  a  set  of 
pauper  boys  was  too  much  for  the  rate-saving  portion 
of  the  Guardians,  and  strong  .representations  were 
made  to  the  Board  of  Management  against  this  ap- 
parently useless  luxury,  and  as  a  consequence  of  the 
opposition  of  the  paymasters,  the  drill-sergeant  was 
superseded.      Previous  to  his  first  engagement  there 
had  been  great  difficulty  in  the  boys'  dormitories. 
Mischief  was  constantly  perpetrated  in  the  night,  bol- 
stering and  other  amusements  in  the  still  hours  were  not 
uncommon,  to  the  serious  damage  of  the  bed  linen, 
night-dresses  and    other  articles,  in  the  dormitory. 
Coincidently  with  the  introduction  of  the  drill-master, 
this  source  of  damage  seemed  to  disappear..    It  re- 
vived soon  after  the  dismissal  of  thedrill-master,andthen 
it  struck  the  Chairman  of  the  Board  of  Management  that 
there  was  something  more  than  a  coincidence  in  this, 
that  the  two  results  had  an  alliance  as  cause  and 
effect     The  expense  of  repairs  to  bed  furniture  and 
night  clothes  was  very  much  larger  than  the  salary 
paid  to  the  drill-sergeant    The  cost  of  the  one,  upon 
close  enquiry,  was  found  to  be. more  than  three  times 
the  cost  of  the  other.    The  Board  determined  to  re- 
store the    drill-master  as  an  experiment      By  his 
return,  quiet  was  obtained  in  the  night  to  the  occu- 
pants of  the  dormitories,  and  a  serious  loss  to  the 
managers  prevented.    The  boys  were  properly  tired 
out ;  even  nightmare  was  comparatively  uncommon 
under  the    new    regime^   sleep   was .  sweet,  and  the 
boys  no  longer  disturbed  each  other  by  horse-play 
at  the  wrong  time. 

The  neglect  of  exercise  is  more  marked  in  girls' 
schools  than  in  those  which  are  provided  for  boys, 
whilst  females  suffer  in  adult  life  even  more  than  men 
from  a  neglect  of  its  requirements.  The  restraint  upon 
their  freedom  of  motion,  both  by  custom  and  the 
improper  character  of  their  dress,  tends  to  increase  the 
mischief;  girls  should  exercise  themselves  quite  as 
much  as  boys  until  they  reach  the  age  of  twelve  or 
thirteen,  and  there  is  no  reason  whatever  why  they 
should  not  be  as  active  in  their  movements,  and  as 
energetic  in  their  play  as  boys  should  be.  Cricket, 
fives,  rounder,  and  even  leaping  and  swimming 
should  be  encouraged.  Their  dress  should  allow  of 
this  freedom  of  action,  and  prudish  notions  of  such 
conduct  being  unfeminine  should  be  put  aside  as  con- 
trary to  health.     When  girls  become  young  women, 
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and  natural  changes  are  taking  place  in  their  constitu- 
tion, it  may  be  time  to  change  the  form  of  exercise  to 
something  a  little  less  boisterous ;  but  rapidity  of 
muscular  movement,  which  rapidity  should  at  times 
apply  to  all  the  muscles  of  the  body,  should  be  en- 
couraged in  girls  at  all  ages.  The  use  of  the  skipping- 
rope  for  boys,  as  well  as  girls,  is  to  be  encouraged, 
because  it  exercises  all  muscles  equally,  and  does  away 
with  the  tendency  which  is  always  present  to  take  to 
one  set  of  muscles  more  than  another,  and  to  throw 
the  machine  out  of  balance  by  developing  the  right 
side  more  than  the  left,  or  vice  versa,  I  am  in  the 
habit  of  recommending  parents  when  they  find  certain 
kinds  of  deformities  to  be  threatening,  to  encourage 
their  children  to  trundle  a  hoop  with  the  left  hand, 
the  right  being  tied  behind  the  patient ;  or  to  play  at 
shuttlecock  and  battledore  with  the  left  hand,  the 
right  being  similarly  treated  This  would  be  a  very 
good  kind  of  exercise  to  encourage  in  all  schools,  so 
that  each  set  of  muscles  may  be  equally  developed, 
and  young  children  taught  to  us^  the  left  hand  as  much 
as  the  right 

Time  allotted  to  Study. 

The  teacher  should  always  bear  in  mind  that  long- 
continued  occupation  in  any  one  direction  is  not  good 
education,  that  excess  of  mental  application  is  injuri- 
ous to  bodily  strength,  and  that  intemperance  may 
refer  to  mental  work,  to  bodily  exercise,  and  the  diges- 
tive functions,  as  well  as  to  excess  of  liquor.  The  listless 
and  reluctant  attention  which  is  metwith  in  some  schools 
is  the  opposite  to  that  which  holds  good  in  those  which 
are  properly  managed.  Instruction  must  be  adapted  to 
the  child's  power;  the  talk  must  be  made  pleasant  to  the 
pulpil  if  it  is  to  be  rapidly  understood  It  is  a  great 
mistake  to  suppose  that  many  hours  per  day  must  be 
devoted  to  study.  Litde  children  may  be  taught  best 
by  playing  with  them  and  by  instructing  them  in 
their  play  and  by  their  play.  They  learn  much  more 
efficiently  than  by  compelling  their  attention  in 
the  solemn  way  which  is  followed  in  some  dame 
schools,  and  even  in  schools  for  older  children.  To 
sit  on  a  form  and  be  quiet  is  necessary  sometimes 
to  enable  the  teacher  to  bring  his  class  into  proper  sub- 
jection, but  to  make  it  the  custom  of  the  school  is  wrong. 
Sedentary  occupation  is  altogether  out  of  the  question 
for  little  children ;  half  an  hour  at  one  time  is  ample 
for  them  to  be  compelled  to  devote  their  attention  to 
any  one  subject  There  should  be  a  relaxation  for  a 
short  time  every  now  and  then  for  absolute  play :  a 
time  for  the  muscles  to  follow  their  natural  tendencies. 
For  very  young  children  even  fifteen  minutes  is  a 
sufficient  length  of  time  for  close  attention  to  one  sub- 
ject Two  to  three  hours  a  day  at  irregular  intervals 
of  corresponding  length  is  ample  time  for  mental 
work  for  children  under  eight  years  of  age.  It  is  pro- 
bable that  fully  developed  brains  cannot  stand  more 
than  nine  hours'  continuous  mental  labour  for  any 
length  of  time,  without  paying  for  it  sooner  or  later. 
The  gradations  from  three  hours  to  nine  may  be 
gradually  brought  about  by  an  increase  of  about  a 
third  of  an  hour  a  day  for  each  year.  Let  any  one 
calculate  the  amount  of  attention  which  can  be  given 
to  a  sermon  or  lecture,  without  the  supervention  of 
'ennui,'  and  which  marks  the  weariness  of  the  listener, 
and  if  the  subject  is  not  very  interesting  he  will  be 
able  to  calculate  the  damage  which  school  life 
does  to  brain  development  when  irksome  work  is 


made  more  irksome  by  being  too  long  continued  The 
Kindergarten  system  is  an  adSoiirable  one  for  young  chil- 
dren, provided  it  is  not  kept  up  by  excitement  I  fear  that 
sometimes  the  teacher  errs  on  this  side,  and  by  trying 
to  excite  the  attention  of  the  little  child,  he,  or  rather 
she,  overestimates  the  power  of  the  litde  brain  by  in- 
troducing exciting  topics  and  figures  in  a  way  which 
provokes  attention ;  this  kind  of  teaching  is  wrong.  In- 
genuity and  vivacity  on  the  teacher*s  part  are  necessary, 
but  excitement  is  to  be  deprecated     For  children  over 
four  years  of  age,  and  under  seven,  an  hour  or  two  in 
a  Kindergarten  school  with  frequent  and  short  intervals, 
during  which  the  will  of  the  child  should  be  master, 
will  be  the  best  discipline.     No  set  lessons  should  be 
permitted  until  the  age  of  seven  or  eight  years.    I  am 
of  opinion  that  the  teaching  of  oiu:  veteran  hygienist, 
Edwin  Chadwick,  is  right  teaching,  and  that  the  so- 
called  half-time  system  among  older  children  will  bring 
about  a  far  healthier  and  complete  population  than 
that  kind  of  education  in  which  tlie  whole  time  is  given 
to  study.     It  is  found  by  experience  that  children  who 
attend  school  only  three  hours  a  day  frequently  make 
as  good  progress  as  those  who  are  in  the  school-house 
for  six  hours ;  the  mental  work,  if  continuous,  is  as 
much  as  is  good  for  the  child,  whilst  it  gives  evidence 
of  real  progress.     I  like  the  plan  of  emptying  a  school- 
room every  half  hour,  and  allowing  ten  minutes  for 
healthy  exercise  out  of  doors,  which  should  take  the 
form  of  leaping,  running,  or  some  other  active  move- 
ment of  a  vigorous  and  spontaneous  character;  if  this 
is  not  possible  by  reason  of  the  state  of  the  weather, 
then  a  kind  of  drill  should  be  practised,  either  in  the 
schoolroom,  or,  better  still,  in  some  covered  way,  or 
in  some  other  room,  so  that  opportunity  may  be  given 
for  a  purification  of  the  vacated  room  by  a  thorough 
ventilation.     I  like  the  plan  also  which  is  adopted  in 
some  schools   of  regular  drill  at  irregular  intervals 
whilst  at  work  at  the  desk.     On  a  given  signal  from 
the  teacher,  say  a  particular  kind  of  bell  sounding,  all 
the  boys  start  to  their  feet  at  'attention,'  and  perform 
a  few  muscular  movements  in  rapid  and  regular  suc- 
cession.   This  change  promotes  a  perfect  drculation 
in  the  blood;  it  takes  away  from  the  muscular  system 
a  tendency  to  improper  contraction,  that  which  gives 
rise  to  annoying  habits  which  many  people  get  of  beat- 
ing time,  in  a  way,  which  is  sometimes  called  'the 
devil's  tattoo,'  or  having  other  'peculiarities,' indicating 
a  deformity  of  nerve  force.  The  custom  of  drill  is  also 
advantageous  as  teaching  children  to  be  in  subjection 
in  a  proper  manner,  and  without  injury  to  any  part  oi 
the  system.     It  also  prevents  them  from  becoming  so 
absorbed  in  their  work,  by  which  they  forget  other  duties 
altogether  and  become  what  is  called  absent-minded, 
to  their  serious  detriment  in  after  life; 

School  Desks  and  Seats. 

Bad  position  in  writing,  drawing,  and  standing  m 
class,  or  sitting  upon  a  simple  form,  are  very  prominent 
causes  of  deformity.  Twisted  spinal  colunms,  malfor^ 
mations  in  chest,  stooping  habits  and  shuffling  gaits,vith 
many  kinds  of  bodily  ailments,follow  a  want  of  knowledge 
by  the  teacher  upon  these  points.  Not  the  least  evil  is 
the  influence  which  indulgence  in  a  wrong  position  has 
upon  the  eyesight  The  bad  construction  of  the  seats 
and  desks  which  are  in  ordinary  use  in  all  schools  has 
been  a  fruitful  source  of  evil  Even  the  indulgence  m 
right-handed  work  leads  to  malformation  of  muscles. 
It  is  therefore  much  to  be  desired  that  children  should 
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be  encour^ed  to  practise  exercises  of  all  kinds  with 
the  left  hand  as  well  as  the  right,  and  even  to  learn  to 
write  with  the  left  hand  in  early  life,  certainly  to  draw 
lines  and  figures  with  both  hands  equally  well ;  and 
to  handle  the  bat,  and  throw  the  ball  first  with  one 
hand  and  then  the  other.  It  will  be  conducive  to 
excellence  in  the  end  by  producing  a  perfectly- 
fashioned  figure,  and  preventing  the  formation  of 
irr^ularly-developed  muscles.  This  applies  to  the 
small  muscles  as  well  as  those  of  lai^r  size,  and  in  no 
case  with  so  much  effect  as  with  the  minute  muscles 
which  regulate  the  eyesight  The  eyeball  is  swung 
in  a  kind  of  sling  which  is  acted  upon  by  six  muscles. 
The  custom  in  school  life  frequently  appears  to  be  to 
prevent  the  development  of  these  muscles  by  saving 
them  from  exercise  altogether.  Children  are  allowed 
to  bring  the  eye  in  dose  proximity  to  the  paper  or  the 
book,  to  twist  the  spine  so  that  one  shoulder  is  brought 
down  and  the  other  elevated  ;  the  neck  is  so  twisted 
that  the  axis  of  vision  is  perverted,  and  one  eye  being 
on  a  different  level  to  the  other,  the  set  of  muscles  in 
use  are  not  equally  acted  upon,  so  that  one  muscle 
gets  to  be  stronger  than  the  other.  The  axis  of  vision 
is  irregular,  and  the  child  gets  more  and  more  short- 
sioHTED.  The  next  error  is  that  which  s(M:alled  'occu- 
lists '  encourage  :  the  child  is  made  to  wear  spectacles, 
by  which  means  the  chance  of  cure  is  taken  away.  The 
eye  is  irretrievably  damaged  by  this  course.  The 
proper  means  to  be  taken  is  to  exercise  the  eyes  by 
makmg  the  child  use  the  muscles  together,  and  in  an 
equally  continuous  manner,  by  placing  hiro  at  a  small 
distance  from  a  series  of  letters  attached  to  a  wall,  and 
then  causing  him  to  step  backwards  a  few  inches  at  a 
time,  and  encouraging  him  to  use  the  muscles  by 
focussing  the  eyes  so  as  to  get  those  muscles  to  act  in 
harmony,  and  to  lengthen  the  distance  at  which  vision 
is  perfect  If  all  the  short-sighted  children  in  a  school 
were  treated  in  this  way  for  twenty  minutes  at  a  time 
every  day,  it  would  be  found  that  the  spirit  of  emu- 
lation would  bring  the  muscles  to  equal  and  regular 
action,  and  the  use  of  spectacles  rendered  unnecessary ; 
that  is,  if  the  improper  positions  commonly  indulged  in 
at  the  desk  are  prevented  by  the  class  teacher.  Desks 
must  not  be  of  an  equal  height  for  all  children,  they 
must  be  capable  of  regulation,  so  that  a  boy  five  feet 
high  need  not  be  obliged  to  sit  at  the  same  level  as 
one  four  feet  twa  The  taller  boy  has  to  stoop,  or 
the  shorter  boy  has  to  raise  his  head  too  much.  The 
desk  must  not  be  too  near  or  too  far  from  the  seat, 
and  a  flat  desk  is  a  mistake.  The  desk  should  incline 
slightly  towards  the  child.  The  feet  should  be  sup- 
ported by  a  foot-board,  and  there  should  be  alwa^  a 
fairly  curved  back  to  the  seat  so  as  to  prevent  fatigue 
to  the  child,  and  its  natural  consequence,  a  curve  of 
the  spinal  coliunn  in  the  direction  not  provided  for  by 
nature.  The  seat  upon  which  the  child  sits  should 
not  be  a  flat  surface,  but  somewhat  saddle-shape.  It 
is  discomfort  which  leads  to  deformity.  Every  effort 
should  be  made  to  obviate  this  by  meeting  the  difficulty, 
either  by  providing  support,  or  by  taking  the  child  away 
from  the  desk  at  frequent  intervals  to  exercising  another 
set  of  muscles  by  another  kind  of  action.  Change  of 
posture  and  variety  of  movement  are  the  best  remedies 
for  those  misshapen  condiUons  which  are  fostered  in 
badly-conducted  school*.  The  effect  of  drill  is  easily 
seen  in  the  soldier.  There  is  no  deformity  to  be  seen 
in  the  ranks ;  that  which  is  effected  in  the  army  could 
be   much  more  easily  achieved  in  the  school  play- 


ground if  a  little  attention  was  daily  given  to  this 
subject  I  am  not  advocating  luxurious  habits  in 
reading  and  writing ;  fatigue  should  follow  upon  all 
work,  but  when  the  fatigue  comes  it  is  best  to  change 
the  character  of  the  occupation,  and  not  allow  it  to  go 
on  in  the  same  groove  for  too  long  a  period.  If  this 
chaise  of  occupation  is  carried  out  properly,  the 
position  of  the  child  is  not  of  so  much  moment,  but 
it  is  best  for  him  to  sit  erect  when  writing  to  keep  the 
eyes  in  a  parallel  line  with  the  surface  of  the  desk, 
the  shoulders  at  an  equal  height,  and  the  elbows  close 
to  the  side,  and  not  resting  upon  the  desk  itself. 
Weakly  and  delicate  children  should  have  a  support 
for  the  whole  of  the  back.  I  shall  refer  to  these  points 
more  at  length  in  the  next  volume,  when  treaung 
upon  the  surgical  requirements  of  school-life,  as  these 
are  matters  completely  connected  with  curative  means 
as  well  as  preventive  measures. 


$  tactical  Ecssona  on  Snsect  Xtfe. 

BY  THEODORE  WOOD,   U.E.&, 
J»ini  AtUher  if'TTu  Held  NaOtraUifi  HanOeA.' 


THE  TruhepUra — />.,  'hairy  winged'  insects,  were 
until  comparatively  of  late  years  supposed  to  form 
part  of  the  Nmroptera,  to  which  they  certainly  bear  a 
close  resemblance. 

The  wings  are  four  in  number,  generally  tolerably 
equal  in  size,  and,  as  a  rule,  more  or  less  profusely 
covered  with  hair ;  the  second  pair  are  folded  beneath 
the  upper  when  the  insect  is  at  rest  The  mouth,  in 
the  perfect  insect,  is  not  developed,  so  that  no  nourish- 
ment can  be  taken,  just  as  is  the  case  with  the  c< 
May-fly. 


The  TrU/upiera  include  those  insects  which  are 
popularly  known  as  Caddis-flies,  and  which  are  so  dear 
to  anglers,  both  in  the  larval  and  perfect  stages  of  their 
existence. 

In  their  life-history,  as  well  as  in  the  general  details 
of  their  structure,  the  caddis-flies  bear  a  strong  resem- 
blance to  the  dragon-flies,  passing  the  earlier  portion 
of  their  life  beneath  the  suriace  of  the  water.  Unlike 
those  insects,  however,  they  construct  for  themselves 
habitadons,  or  'cases'  in  which  to  pass  their  larval 
existence,  these  differing  in  structure  according  to  the 
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species  of  the  insect,  and  the  nature  of  its  surroundings. 

As  a  rule,  these  cases  are  more  or  less  cylindrical, 
and  are  formed  of  all  manner  of  substances,  leaves, 
sand,  small  stones,  sticks,  etc.,  being  amongst  those 
usually  employed.  The  grub  is,  however,  by  no  means 
particular  in  its  choice,  and  will  make  use  of  any 
suitable  object  which  may  fall  in  its  way. 

Two  small  hooks  may  be  noticed  at  &e  extremity  of 
the  body,  by  the  agency  of  which  the  larva  is  enabled 
to  retain  its  position  in  the  case. 

Towards  the  middle  of  May  these  cases  may  be 
found  in  great  abundance  in  any  suitable  pool,  a  single 
sweep  with  a  net  often  bringing  up  several  double 
handfuls.  A  few  weeks  later  on  the  perfect  insects 
appear,  and  may  be  found  in  plenty  in  the  neighbour- 
hood of  water.  Several  British  species  are  known, 
but  lack  of  space  prevents  me  from  describing  them, 
and  forces  me  to  proceed  at  once  to  the  next  order  of 
insects,  namely,  the  Hymenoftera^  or  'membranous 
winged'  insects. 

This  can  by  no  means  be  considered  as  a  happy 
title,  answering  equally  well  to  almost  any  of  the  great 
groups  of  insects.  There  is,  however,  no  difficulty  in 
distinguishing  a  hymenopterous  insect  at  first  sight,  the 
anterior  and  posterior  wings  being  united  when  in  use 
by  a  series  of  small  hooks  running  along  part  of  the 
upper  edge  of  the  lower  wing,  and  fitting  into  a  groove 
in  the  lower  edge  of  the  upper  wing. 

These  hooks  differ  in  form  to  a  very  considerable 
degree  in  the  various  families  of  the  Hymenoptera^ 
those  from  the  wing  of  a  wasp,  for  instance,  being  very 
distinct  from  those  taken  from  a  bee  or  ichneumon. 
So  much  is  this  the  case,  indeed,  that  an  experienced 
entomologist  can  detect,  by  the  examination  of  a  single 
hook,  to  which  family  of  the  order  its  owner  belonged. 

The  second  pair  of  wings  are  always  much  smaller 
than  the  first,  and  are  intersected  by  fewer  veins.  The 
head  is  furnished  with  a  pair  of  homy  jaws,  and  also 
with  a  fleshy  tongue,  lying  between  and  protected  by 
them.  The  abdomen  of  Sie  female  is  provided  with 
an  ovipositor  formed  of  several  parts,  modified  in  some 
groups  into  a  poison-bearing  sting.  The  pupa  is 
invariably  quiescent,  as  is  also  the  larva,  except  in  the 
case  of  the  Saw-flies. 

The  Hymenoptera  are  usually  divided  into  two  chief 
sections,  viz.,  the  Terebrantia^  or  *  Borers,'  and  the 
Aculeata^  or  *  Sting-bearers.' 

The  first  subdivision  of  the  leading  group  includes 
the  Saw-flies  and  Gall-flies,  in  which  the  base  of  the 
abdomen  is  attached  to  the  thorax  by  the  whole  of  its 
diameter,  the  larvae  feeding  upon  vegetable  substances 
of  various  kinds,  and  being  furnished  with  homy 
mandibles  and  a  well-developed  mouth. 

The  saw-flies  bear  the  appropriate  title  of  Tenthre- 
dinidce^  an  appellation  formed  from  a  Greek  word 
signifying  to  gnaw,  or  nibble.  The  wings  of  these  in- 
sects are  large,  the  nervures  forming  several  distinct 
cells ;  the  abdomen  is  not  connected  with  the  thorax 
by  means  of  a  footstalk,  and  is  provided,  in  the 
female,  with  the  curious  apparatus  from  which  the 
name  *  Saw-fly  *  is  derived. 

This  consists  of  a  couple  of  flat  homy  plates,  placed 
side  by  side  on  the  under  surface  of  the  extremity  of 
the  abdomen.  These  two  plates  constitute  the  saws, 
one  edge  being  set  with  elaborately  formed  teeth,  while 
the  other  is  strengthened  by  a  thick  homy  plate.  In 
fact,  the  stmcture  of  the  instrument  almost  exactly 
resembles  that  of  our  own  tenon  saws. 


These  saws  slide  into  grooves,  and  are  so  constnicted 
that  one  is  withdrawn  while  the  other  is  tfarost  forward. 
By  their  agency,  a  resting-place  is  prepared  for  the 
eggs,  a  groove  being  cut  in  a  leaf,  or  twig,  an  egg 
placed  therein  by  the  ovipositor,  and  fastened  by 
a  small  drop  of  a  glutiuQus  fluid  secreted  by  the 
insect.  ^ 

The  larvae  of  the  saw-flies  differ  from  those  of  the 
groups  of  Hymenoptera  in  possessing  limbs,  and  passing 
an  active  existence.  At  first  sight  they  might  easily 
be  mistaken  for  the  caterpillars  of  lepidopterous 
insects,  the  general  structure  being  of  very  much  the 
same  nature.  Their  true  character,  however,  may  be 
easily  ascertained  by  an  examination  of  the  daspos, 
or  fidselegs,  which  are  never  more  than  ten  in  number 
in  the  larvae  of  the  Lepidoptera^  while  the  grubs  of  saw- 
flies  possess  from  twelve  to  sixteen  of  these  members. 

Perhaps  the  most  abimdant,  and  certamly  the  most 
destructive  of  our  British  saw-flies,  the  Turnip-fly  or 
Nigger  {AthaHa  spmarum\  must  not  be  passed  by 
without  a  few  words  of  notice. 

This  terrible  pest  to  the  agriculturist  is,  hap^nly, 
rather  capricious  in  its  visits,  being  seldom  common 
in  the  same  district  during  two  successive  years.  When 
it  does  make  its  appearance,  however,  the  tumipcrop 
vanishes  as  though  before  a  swarm  of  locusts,  scarcely 
a  plant  being  spared  by  the  voracious  grubs. 

Another  destructive  saw-fly  is  that  known  as  Nematm 
grossularia^  the  larva  of  which  wreaks  considerabk 
havoc  upon  the  foliage  of  gooseberry  bushes. 

The  last  of  our  British  saw-flies  which  can  be 
mentioned  in  these  pages  is  one  that  by  few  except 
practical  entomologists  would  be  taken  for  a  saw-fly  at 
all,  the  form  and  colouring  being  so  like  those  of  a 
hornet,  that  the  mistake  is  little  to  be  wondered  at 

This  insect  is  scientifically  known  as  Sinx^as^ 
and  is  usually  tolerably  plentiful  in  pine  woods,  upon 
the  solid  wood  of  which  the  larva  feeds. 

In  this  insect  the  saws  are  modified  into  a  sharp  and 
powerful  boring  implement,  consisting  of  three  portions, 
the  two  outer  parts  acting  as  sheaths  to  the  inner,  or 
actual  piercing  tool.  This  weapon  attains  to  a  con- 
siderable size,  being,  in  an  ordinary  female  sirex,  littk 
short  of  an  inch  in  length. 

We  now  come  to  a  very  remarkable  group  of  Byma- 
eptera,  namely,  the  Cympiday  or  Gall-flies. 

These  insects,  usually  of  very  small  dimensions, 
produce  the  excrescences  upon  various  trees  and  plants 
which  are  generally  known  as  Galls,  and  which  form 
a  habitation  for  the  larva.  These  galls  are  caused  as 
follows. 

The  female  insect  makes  a  small  puncture  in  a  leaf 
or  twig,  and  deposits  therein  an  egg,  and  a  small  drop 
of  an  irritant  fluid.  This  acts  in  some  strange  manner 
upon  the  juices  of  the  plant,  causing  a  swelling  to 
form,  in  the  middle  of  which  lies  the  egg.  This  in 
due  time  hatches,  and  the  young  gmb  finds  itsdf 
provided  both  with  food  and  dwelling. 

It  is  a  curious  fact  that  the  eggs,  both  of  the  saw-flies 
aud  gall-flies,  increase  in  size  to  a  considerable  extent 
before  the  larvae  are  hatched. 

A  vast  number  of  gall-flies  are  already  known  to 
science,  and  others  are  annually  being  discovered. 
There  are,  however,  but  few  students  of  the  group, 
the  small  size  and  obscure  habits  of  the  insects  render- 
ing the  study  of  their  habits  a  matter  of  the  greatest 
difficulty. 

As  a  general  rule,  one  lar\'a  only  inhabits  each  gall 
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With  some  species,  however,  the  gall  is  composed  of  a 
number  of  cells,  each  containing  a  separate  grub. 

One  of  the  most  familiar  of  all  the  galls  is  that 
popularly  known  as  the  •Oak-apple,*  and  which  is 
produced  by  the  dull-coloured  little  Cynips  Koilari. 
Scarcely  an  oak  tree  or  bush  but  bears  a  quantity  of 
these  curious  objects,  which  are  often  used  by  way 
of  ornament  in '  the  construction  of  various  fancy 
articles. 

Some  of  the  gall-flies  are  double-brooded,  and  present 
a  very  remarkable  phenomenon,  the  two  generations 
being  toall  appearance  totally  distinct  from  one  another, 
and  having  until  very  lately  been  considered  as  repre- 
senting separate  species.  Recent  investigators,  however, 
have  found  that,  different  as  they  appear,  they  are  in 
reality  onlv  alternate  broods  of  the  same  insect. 

The  IckneumonidtB  comprise  a  vast  number  of  in- 
sects, whose  life-history  is  of  the  most  singularly 
interesting  nature. 

These  creatures  are  parasitic  upon  other  insects,  the 
larvae  usually  spending  their  existence  within  the  body 
of  their  victim. 

Therein  an  egg  is  deposited  by  the  parent  insect,  the 
young  larva  almost  immediately  hatching,  and  com- 
mencing to  prey  upon  the  body  of  its  involuntary  host. 
Instinctively  avoiding  the  vital  organs,  it  continues  to 
feed  upon  the  fatty  portions  until  it  attains  its  full  de- 
velopment, when  its  victim  succumbs  to  its  attacks, 
almost  the  whole  of  the  interior  having  been  eaten 
away. 

In  some  cases,  a  single  egg  only  is  deposited  in  the 
body  of  the  larva;  in  others,  the  parasites  may  be 
reckoned  by  the  hundred.  In  one  instance,  over  one 
thousand  specimens  of  a  small  ichneumon-fly  were 
bred  from  a  single  larva  of  the  Wood  Leopard  Moth 
(Zeuzera  asculi). 

So  vast  is  the  number  of  insects  composing  this 
group  that  we  cannot  do  more  than  glance  at  the 
history  of  more  than  two  or  three  species,  the  first  of 
which  shall  be  the  little  insect  known  as  Microgaster 
giomeratus. 

This  ichneumon  must  be  ranked  in  the  category  of 
our  insect  benefactors,  preying,  as  it  does,  upon  the 
larvae  of  the  well-known  *  white  *  butterflies,  which  are 
so  terribly  destructive  to  the  cabbage  crops.  In  some 
districts,  indeed,  the  larger  and  more  destructive  of 
these  insects  has  been  almost  annihilated  by  its  tiny  foe, 
and  scarcely  a  single  specimen  is  now  to  be  seen 
where  the  butterfly  formerly  existed  in  thousands. 

When  full-fed,  the  parasites  leave  the  body  of  their 
victim,  and  construct  small  cocoons  of  yellow  silk,  in 
which  to  pass  their  pupal  existence.  These  cocoons 
may  be  seen  in  great  numbers  upon  the  fences  border- 
ing any  field  of  cabbage,  and  are  usually  considered 
by  ignorant  persons  as  the  'caterpillar's  eggs,'  and 
destroyed  accordingly. 

The  only  other  ichneumons  to  which  space,  or 
rather,  the  want  of  it,  permits  us  to  allude,  are  the 
ciu'ious  little  Pezomacht\  which  are  parasitic  upon  the 
eggs  of  various  spiders.  These  insects  are  without 
wings,  and  so  closely  resemble  ants  that  a  close  ex- 
amination is  required  to  identify  them. 

The  next  great  group  is  known  as  the  Acuieatay  or 
Sting-bearers,  and  comprises  several  families,  the  first 
of  which  consists  of  the  ants.  These,  although  repre- 
sented in  this  country  by  comparatively  few  species, 
abound  in  tropical  lands  to  an  almost  incredible  degree. 
These   insects  may  be  divided  into  two  groups, 


namely,  the  social  and  the  solitary  ants.  Very  few  of 
the  latter  are  found  in  this  country,  and  the  interest 
centres  almost  entirely  upon  the  social  species. 

These  ants,  like  the  bees  and  wasps,  apparently  con- 
sist of  three  sexes,  namely,  the  male,  the  female,  and 
the  worker.  It  has  of  late  years  been  discovered, 
however,  that  two  sexes  only  in  reality  exist,  the 
workers  being  nothing  more  than  undeveloped  females. 
One  great  proof  of  this  fact  lies  in  the  possession  by 
the  workers  of  stings,  which,  in  all  the  Aculeata^  are 
found  in  the  female  insects  alone. 

In  these  ants,  the  perfect  male  and  female  only  are 
furnished  with  wings,  the  workers  being  unprovided 
with  those  organs.  Even  the  perfect  insects  bear  them 
for  a  short  time  only,  making  a  single  flight  into  the 
air,  where  they  choose  their  mates,  and  snapping  them 
off  close  to  the  body  immediately  upon  descending  to 
the  earth. 

It  has  been  well  remarked  that,  if  the  anthropoid  apes 
approach  most  closely  to  man  in  bodily  form,  the  ants, 
small  and  insignificant  though  they  are,  most  nearly 
resemble  him  in  point  of  intellect  And  when  we 
come  to  examine  the  wonderful  details  of  their  life- 
history,  of  the  organisation  and  regularity  found  in 
every  part  of  the  nest,  of  the  division  of  labour,  each 
individual  insect  having  its  appointed  work  apportioned 
to  it,  and  of  the  manifold  ways  in  which  these  insects 
seem  almost  to  imitate  man  himself,  we  cannot  but 
wonder  that  creatures  so  small,  possessed  neither  of 
speech  nor,  to  all  appearance,  of  reasoning  powers, 
should  yet  be  enabled  to  perform  feats  requiring  such 
surprising  intelligence. 

Many  human  institutions  are  found  reproduced 
amongst  these  wonderful  insects.  Standing  armies 
are  kept  up,  and  divided  into  corps,  battalions,  regiments, 
and  companies,  all  under  the  command  of  regular 
officers,  just  as  is  the  case  with  our  own  troops.  The 
warriors  go  through  the  most  surprising  evolutions 
with  an  order  and  regularity  worthy  of  the  most  highly- 
drilled  soldiers  in  existence.  Slaves  are  captured  from 
other  nests,  and  perform  the  duties  of  domestic  ser- 
vants and  nurses.  Several  species  of  ants  even  bury 
their  dead,  and  in  numberless  other  ways  prove  the 
advanced  state  of  their  intellectual  powers. 

^Volumes  might  easily  be  filled  with  descriptions 
merely  of  the  habits  of  these  wonderful  little  creatures, 
and  we  cannot  but  regret  that  lack  of  space  obliges  us 
to  proceed  to  the  next  division  of  the  Hymenoptera^ 
namely,  the  Diplopieray  or  insects  whose  lower  wings 
are  folded  longitudinally  when  not  in  use.  This  group 
comprises  the  insects  popularly  known  as  Wasps. 

As  is  the  case  with  the  ants,  there  are  solitary  and 
social  species,  the  former  consisting  of  perfect  male 
and  female  insects  only,  while  in  the  latter  undeveloped 
females,  or  workers  are  found,  and  play  a  very  important 
part  in  the  economy  of  the  hives.  These  workers, 
however,  are  possessed  of  wings. 

Very  few  of  the  Solitary  wasps  inhabit  Great  Britain, 
chief  among  them,  perhaps,  being  the  curious  Ody- 
nerus  nulanocephaJus^  which  hollows  out  the  dead  twigs 
of  rose  trees,  etc,  and  constructs  therein  a  series  of 
cells,  in  each  of  which  it  deposits  an  egg,  and  a  small 
caterpillar  or  two  by  way  of  food  to  the  future  grub. 

The  British  Social  wasps,  eight  in  number,  all  belong 
to  the  genus  Vespa^  and  construct  nests  of  great 
beauty  from  a  paper-like  substance,  formed  by  masti- 
cating small  fragments  of  wood.  With  some  wasps  these 
nests  are  built  underground,  or  in  a  hollow  tree,  or 
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other  suitable  locality ;  others  construct  pensile  habita- 
tions, usually  from  the  branch  of  some  tree  or  bush. 
To  the  first  class  belongs  the  common  wasp,  while  the 
little  known  tree-wasp  and  Norwegian  wasp  are  in- 
cluded in  the  latter  group. 

In  the  British  Museum  may  be  seen  a  very  curious 
series  of  nests  of  the  common  wasp,  built  by  insects  in 
the  possession  of  the  late  Mr.  S.  Stone. 

The  Bees  are  included  in  the  Antkophila^  or  *  Flower- 
lovers,'  a  family  sometimes  known  as  the  Mdlifcra^  or 
*  Honey-bearers.'  These  insects  may  also  be  divided 
into  two  groups,  the  social  and  solitary,  the  workers 
being  only  found  in  the  insects  of  the  former  division. 

The  life-history  of  the  most  familiar  species,  viz.,  the 
common  Hive  Bee,  is  too  well-known  to  need  any  de- 
scription in  these  pages,  and  we  will  therefore  conclude 
this  paper  with  a  short  account  of  one  or  two  of  our 
less  understood  bees. 

The  most  familiar  of  the  wild  social  bees  are  those 
which  are  commonly  called  Humble  Bees.  Some 
make  their  nests  in  holes  in  the  ground^  some  upon 
the  ground,  and  others  in  rocky  crevices. 

The  first-mentioned  is  the  most  plentiful.  It  takes 
possession  of  the  deserted  burrow  of  a  rat  or  field- 
mouse,  enlarges  it  as  required,  and  by  degrees  pro- 
duces a  numerous  brood.  The  cells  are  not  hexa- 
gonal, and  formed  into  combs  like  those  of  the  hive 
bee,  but  are  oval,  and  heaped  together  without  any 
attempt  at  arrangement  This  is  the  case  with  all  the 
humble  bees.. 

The  Carder  Bee  {Bombus  muscorum)  is  remarkable 
for  the  curious  manner  in  which  the  nest  is  constructed, 
the  insect  collecting  moss,  grass,  etc.,  and  carefully 
drawing  them  through  her  legs,  in  much  the  same 
manner  as  wool  is  carded.  With  the  material  thus 
prepared,  she  builds  a  kind  of  dome-like  structure  upon 
the  ground,  carefully  covering  it  so  as  to  resemble  the 
surrounding  earth.  Within  this  are  constructed  a  series 
of  oval  cells,  placed  at  irregular  intervals. 

This  is  a  very  common  species,  and,  if  approached 
with  care,  may  be  examined  while  at  work,  and  the 
structure  of  the  nest  inspected. 

The  Red-hipped,  or  Stone  Humble-bee  {Bombus  la- 
pidarius\  is  a  very  familiar  species,  and  derives  the 
second  of  its  popular  titles  from  the  situation  of  its 
nest,  which  is  generally  placed  beneath  a  heap  of 
stones.  Should  such  a  position  be  unattainable,  the 
nest  is  usually  constructed  in  a  hole  in  a  bank,  or  other 
convenient  locality. 

In  all,  about  eighteen  or  twenty  species  of  humble- 
bees  are  found  in  Great  Britain,  many  of  this  number 
however,  being  extremely  scarce. 

(To  he  continued,) 
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No.  XIL— THE  RHINOCEROS,  HYRAX,  AND 

HIPPOPOTAMUS. 

THE  RHINOCEROS  is  connected  with  the 
elephant  by  a  number  of  links,  such  as  the 
Tapir,  in  which  a  small  and  imperfect  proboscis  is 
present,  and  the  various  swine,  in  which   the  pro- 


boscis is  modified  into  a  very  mobile,  blunt-tipped 
snout,  with  the  nostrils  at  the  extremity.  Geolc^\ 
too,  has  revealed  traces  of  many  animals  which  are 
now  extinct  upon  the  earth,  and  which  render  the 
transition  between  these  animals  very  much  less  abnipt, 
conclusively  proving  their  approximate  position  in  the 
scale  of  creation. 

The  rhinoceros,  of  which  several  species  are  known, 
is  found  in  various  parts  of  the  African  and  Asiatic 
continents,  preferring  those  neighbourhoods  in  which 
water  is  easily  to  be  obtained.  Although  the  various 
species  differ  in  several  minor  characteristics,  they  are 
sufl5ciently  alike  in  their  chief  peculiarities  of  stnicture 
to  allow  of  a  single  description  sufficing  for  the 
whole. 

The  so-called  *  horn '  is  naturally  the  first  point  to  at- 
tract our  attention ;  and  a  very  curious  and  wonderful 
object  it  is. 

Notwithstanding  the  powerful  shocks  it  is  called 
upon  to  bear,  and  its  uses  as  a  weapon  of  offence,  it  is 
not  in  any  way  connected  with  the  skull,  as  is  almost 
universally  imagined  to  be  the  case.  It  is,  in  fact, 
merely  a  growth  from  the  skin,  from  which  it  may  be 
removed  by  a  few  cuts  around  the  base  from  a  keen- 
bladed  knife.  An  ordinary  pen-knife  is  quite  sufficient 
for  this  purpose.  This  horn  must  be  ranked  in  the 
same  category  with  hair,  spines,  and  quills,  the  structure 
being  precisely  similar  in  all.  This  may  be  at  once 
proved  by  an  examination  of  the  horn,  which,  althongh 
smooth  and  polished  at  the  tip,  is  separated  at  the 
base  into  a  number  of  filaments,  the  hair-like  formation 
of  which  may  be  easily  seen. 

In  order  to  avoid  the  effect  upon  the  brain  of  the 
violent  concussion  caused  by  the  headlong  charges  of 
the  animal,  the  bones  of  the  face  are  modified  in  a 
very  remarkable  manner,  forming  a  kind  of  broad  and 
strong  arch,  one  end  of  which  is  left  free  and  unsup- 
ported. Above  this  end  the  horn  is  situated,  the  elas- 
ticity of  the  bony  arch  effectually  breaking  the  force  of 
the  shocks.  The  horn  does  not  attain  its  full 
dimensions  for  several  years  after  the  birth  of  the 
animal. 

In  olden  times,  the  horn  of  the  rhinoceros  was  held 
in  great  estimation  on  account  of  its  supposed  poison- 
detecting  powers,  and  bore  a  fancy  value  in  conse- 
quence. Eastern  monarchs,  for  example,  were 
accustomed  to  have  their  drinking-cups  formed  from 
the  horn,  the  superstition  being  that  any  poison  intro 
duced  into  the  vessel  would  cause  the  contents  to 
bubble  violently,  and  so  bring  about  a  discovery  of  the 
attempted  assassination. 

At  the  present  time  the  horn  is  still  of  considerable 
value,  being  largely  employed  in  the  manufacture  ^ 
umbrella  handles  and  various  other  articles. 

The  skin  of  the  rhinoceros  is  of  great  thickness,  and 
of  so  tough  a  nature  that  it  will  resist  any  bit  a 
specially  hardened  bullet  The  balls  used  in  diecliase 
of  the  animal  are  therefore  alloyed  with  solder  or  tin  or 
mercury,  in  order  to  supply  the  requisite  hardness. 

By  the  natives  of  both  Africa  and  Asia  the  skin  of 
the  rhinoceros  is  greatly  prized,  being  largely  utilised 
in  the  manufacture  of  shields,  which  form  a  most  ef- 
fectual protection  from  speais,  no  matter  how  keen 
their  points  or  how  great  the  force  with  which  they  arc 
hurled.  Even  a  rifle  bullet,  indeed,  unless  faiA  at 
close  quarters,  would  probably  be  checked  or  turned 
aside  in  its  flight 

Yet,  stout  as  is  the  skin  in  most  parts  of  the  body, 
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there  are  places  where  its  character  seems  to  be  al- 
together changed.  In  the  Asiatic  species  of  rhinoceros, 
for  instance,  the  skin  falls  in  heavy  folds  upon  the 
neck,  shoulders,  and  flanks,  forming  flaps  which  may 
be  lifted  up  with  the  hand.  Beneath  these  folds  the 
skin  is  of  a  much  softer  and  more  delicate  nature, 
and  may  be  pierced  without  any  very  great  difficulty. 
This  fact  is  taken  advantage  of  by  the  various  para- 
sites which  infest  the  tropical  forests,  and  which  in- 
sinuate themselves  beneath  these  folds,  directing 
their  attacks  upon  the  thinner  skin  lying  beneath  them, 
and  driving  the  animals  almost  mad  by  their  incessant 
persecutions.  Upon  the  under  side  of  the  body,  also, 
the  skin  is  comparatively  soft 

Here  we  find  a  reason  for  the  fondness  of  the  rhi- 
noceros and  its  allies  for  wallowing  in  the  mud,  the 
thick  tenacious  substance  rapidly  hardening  beneath 
the  rays  of  the  sun,  and  affording  an  impenetrable 
barrier  to  the  tiny  assailants. 

The  eyes  of  the  rhinoceros  are  by  no  means  large, 
and  are  placed  rather  deeply  in  the  head,  the  sight 
consequently  being  of  a  rather  imperfect  nature ;  in 
fact,  the  animal  is  unable  to  see  any  object  directly  in 
its  front  The  senses  of  scent  and  hearing  are,  how- 
ever, developed  to  a  considerable  extent,  and  fully 
compensate  the  animal  for  its  partial'  lack  of  visual 
power. 

The  Indian  Rhinoceros  (Rhinoceros  unicornis)  is 
chiefly  remarkable  for  the  comparatively  small  size  of 
the  hom,  the  height  of  which  sometimes  little  exceeds 
the  diameter.  It  nevertheless  forms  a  most  effectual 
weapon,  a  well-known  traveller  stating  that  this  animal  is 
able  to  hold  its  own  against  an  adult  male  elephant 

Another  of  the  Asiatic  species  is  the  Sumatran  Rhi- 
noceros, which  is  provided  with  two  horns  upon  the 
head  instead  of  one.  It  does  not  appear,  however, 
to  make  use  of  its  formidable  weapons,  for  its  dis- 
position is  very  quiet  and  timid,  the  animal  flying 
from  the  presence  of  danger,  and  seldom  facing  even  a 
single  dog. 

Four  distinct  species  of  rhinoceros  are  at  present 
known  to  inhabit  Africa,  and  it  is  yet  uncertain  whether 
still  others  do  not  exist 

The  best  known  of  these  is  the  Rhinaster,  Borele, 
or  Little  Black  Rhinoceros  of  Southern  Africa  {Rhi- 
noceros bicomis\  which  may  be  known  by  the  shape 
of  the  horns  and  the  upper  lip. 

The  anterior  horn  is  long,  pointed,  and  curved 
backwards  towards  the;  head,  while  the  posterior  one  is 
small  and  conical,  closely  resembling  the  weapon  of  the 
Indian  rhinoceros.  The  upper  lip,  which  is  sharply 
pointed)  overlaps  the  lower  to  a  considerable  extent 

The  Borele  is  usually  considered  to  be  by  far  the 
most  savage  of  all  the  species  of  rhinoceros,  and  the 
natives  are  said  to  fear  the  animal  far  more  than  they 
do  the  most  infuriated  lion.  When  wounded  it  is  a 
truly  dangerous  opponent,  and  will  attack  its  foe  with 
a  ferocity  and  determination  which  render  escape  a 
matter  of  considerable  difficulty. 

During  the  day-time  tbe  animal  is  seldom  to  be 
seen,  selecting  some  secluded  retreat  in  the  thickest 
part  of  the  forest,  and  there  passing  the  hours  of  day- 
light When  night  sets  in,  however,  he  awakes,  and 
at  once  sets  out  for  the  nearest  pool  in  order  to  slake 
his  thirst  before  prosecuting  his  search  for  food. 

This  he  generally  finds  in  various  roots,  which  he 
ploughs  out  of  the  ground  by  means  of  the  powerful 


horns,  and  sdso  in  the  young  shoots  of  the  *  wait-a-bit' 
thorn.  Clumsy  as  it  is  in  appearance,  this  rhinoceros 
is  yet  active  and  agile  to  a  wonderful  degree,  possess- 
ing considerable  speed,  and  severely  trying  the  powers 
even  of  a  good  horse  when  attempting  to  escape  from 
its  furious  onslaught 

Another  well-known  African  species  is  the  Keitloa 
or  Sloan's  Rhinoceros  {Rhinoceros  keitloa\  which  may 
be  readily  distinguished  from  the  borele  by  its  horns, 
which  are  of  considerable  and  almost  equal  length. 
It  is  altogether  a  larger  animal  than  the  preceding, 
and  is,  if  anything,  even  more  to  be  dreaded  as  a  foe, 
owing  to  its  superior  strength  and  length  of  horn. 

Both  the  borele  and  the  keitloa  are  black  in 
colour ;  there  are,  however,  two  African  species  of  rhi- 
noceros in  which  the  colour  of  the  skin  is  a  greyish 
white. 

The  first  and  more  abundant  of  these  is  the  common 
White  Rhinoceros,  or  Muchuco,  as  it  is  termed  by  the 
natives  (Rhinoceros  simus\  which  differs  considerably  in 
appearance  from  the  two  above-described  species. 
Setting  upon  one  side  the  colour  of  the  skin,  the  chief 
differences  may  be  summed  up  as  follows.  The  muzzle 
is  square  instead  of  pointed,  the  head  is  elongated, 
and  the  anterior  hom  attains  to  considerable  dimen- 
sions, three  feet  being  by  no  means  an  uncommon 
length.  The  second  hom,  however,  is  of  far  lesser 
size,  and  closely  resembles  that  of  the  borele. 

In  disposition,  also,  the  animal  is  very  different, 
being  as  mild  and  peaceable  as  the  borele  and  the 
keitloa  are  fierce  and  savage.  Even  when  attacked  it 
seldom  assumes  the  offensive,  but  generally  seeks 
safety  in  flight  instead  of  endeavouring  to  revenge 
itself  upon  its  pursuer.  Should  its  young  be  assailed, 
however,  it  will  fight  with  great  fury,  and  is  then  to  the 
full  as  dangerous  an  opponent  as  either  of  its  relatives. 
The  second  of  the  white  species,  viz.,  the  Kobaoba, 
or  Long-homed  White  Rhinoceros  (Rhinoceros  Oswellii\ 
is  a  very  much  rarer  animal,  and  is  far  less  generally 
distributed. 

The  anterior  hom  of  the  kobaoba  is  of  considerable 
size,  sometimes  exceeding  four  feet  in  length.  Owing  to 
the  manner  in  which  the  head  is  carried,  this  hom, 
which  is  almost  straight,  and  is  directed  forward 
instead  of  backward,  is  generally  found  to  be  more  or 
less  worn  away  by  the  friction  with  the  ground.  In 
consequence  of  its  length  and  straightness  the  horn  is 
of  great  value  in  the  market 

A  walking-stick  made  of  a  single  piece  of  this  horn 
will  fetch  almost  any  price  in  London  or  Paris.  In 
the  old  days  of  muzzle-loading  rifles,  a  ramrod  made 
of  rhinoceros  horn  was  invaluable,  as  it  was  almost 
unbreakable,  and  yet  was  tolerably  light  to  carry,  A 
large  knob  was  left  at  one  end,  and  so  it  became  not 
only  a  loading  rod,  but  a  formidable  weapon.  Short 
clubs  of  simikur  form  are  much  used  by  the  Kaffir 
tribes  in  hunting,  and  are  called  knob-kerries. 

All  the  African  species  of  rhinoceros  are  occasion- 
ally to  be  seen  in  small  herds  of  eight  or  ten  specimens, 
but  can  yet  be  scarcely  described  as  gregarious,  each 
animal  in  time  of  danger  separating  from  his  com- 
panions and  selecting  his  own  path.  They  are  not  pro- 
lific animals,  a  single  young  one  only  being  produced 
at  a  birth. 

THE  HYRAX. 

We  are  told  in  Ps.  civ.  v.  18,  that  'the  rocks  are 
a  refuge  for  the  conies,'  and    in  Prov.   xxx.  v.  26, 
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reference  is  made  to  the  same  animal  '  The  conies 
are  but  a  feeble  folk,  yet  make  they  their  houses  in 
the  rocks.'  The  *  coney'  is  also  named  in  the  book 
of  Leviticus  as  one  of  the  animals  which  might  not 
be  eaten  by  the  Jews. 

Now,  the  coney  which  is  here  mentioned  is  not 
the  rabbit,  as  most  readers  of  the  Scriptures  suppose. 

Rabbits  are  not  frequenters  of  rocks.  They  live 
in  holes  which  they  excavate  with  their  fore-feet,  so 
that  they  need  a  tolerably  loose  soil,  and  would  be 
entirely  at  a  loss  among  hard  rocks.  The  animal  in 
question  is  a  little  creature,  so  like  a  rabbit  in  general 
appearance  that  it  might  well  be  mistaken  for  that 
animal. 

Its  teeth  are  apparently  those  of  a  rodent,  and  its 
feet  look  very  much  like  those  of  the  rabbit  It  is 
clothed  with  brown  fur,  very  much  like  that  of  the  wild 
rabbit,  and  it  is  wonderfully  active,  darting  about 
with  such  rapidity  that  the  eye  can  scarcely  follow 
its  movements. 

But,  when  examined  by  the  eye  of  the  zoologist, 
the  rodent-like  teeth  are  those  of  a  miniature  hippo- 
potamus, and  the  paw-like  feet  are  seen  to  be  com- 
posed of  hoof  clad  toes  like  those  of  the  rhinoceros. 
The  rhinoceros  has  three  toes  on  each  foot,  while  the 
hippopotamus  has  four.  The  Hyrax  has  four  toes 
on  the  fore-feet,  and  three  on  the  hind  feet.  In  fact, 
this  little  creature,  £0  apparently  dissimilar  to  the 
hippopotamus  and  rhinoceros,  forms  a  connecting 
link  between  them. 

The  species  of  Hyrax  which  inhabits  Africa  is 
popularly  called  the  Rock-rabbit  by  the  English 
colonists,  and  Klip-das  by  the  Dutch.  Its  scientific 
name  is  Hyrax  Capensis^  that  of  the  animal  men- 
tioned in  Scripture  being  Hyrax  Syriacus,  It  is 
called  *  Ashkoko  *  by  the  natives. 

Both  creatures  have  similar  habits.  They  are  ex- 
ceedingly wary,  darting  into  the  recesses  of  the  rock 
at  the  slightest  alarm,  or,  if  they  fear  that  their  move- 
ments may  betray  them,  crouching  motionless  against 
the  rock  and  resembling  it  so  closely  that  the  keenest 
eye  can  hardly  detect  them. 

THE  HIPPOPOTAMUS. 

Having  now  traced  the  connection  between  the 
elephant  and  the  swine  through  the  tapir,  and  that 
between  the  rhinoceros  and  Hippopotamus  through 
the  hyrax,  we  come  to  the  Hippopotamus  itself. 

This  animal  {Hippopotamus  amphibius\  often  known 
as  the  River-Horse,  or  Sea-Cow,  is  a  native  of  various 
Darts  of  Africa,  being  never  found  very  far  from  the 
neighbourhood  of  water.  Huge  as  is  the  animal,  its 
size  lies  chiefly  in  the  bulk  of  the  body,  the  l^gs  being 
very  short,  and  the  actual  height  seldom  exceeding 
five  feet 

The  teeth  of  the  hippopotamus  are  of  wonderful 
size  and  curious  shape,  the  canines  being  strongly 
curved,  while  the  incisors  lie  almost  horizontally. 
These  latter  are  chiefly  used  in  tearing  up  the  various 
aquatic  plants  upon  which  the  animal  feeds.  Those 
teeth  are  of  very  fine  quality  and  close  consistency, 
and,  the  ivory  obtained  from  them  retaining  its  colour 
for  a  great  length  of  time,  are  of  considerable  value, 
averaging  in  price  from  ;^i  to  ;^  i  5s.  per  lb.  A  single 
tooth  is  usually  from  five  to  eight  pounds  in  weight 

Formidable  as  these  teeth  appear,  they  are  em- 
ployed solely  for  the  purpose  of  feeding,  unless  the 
animal  is  wounded,  or  otherwise  irritated.     For  their 


legitimate  purpose  they  are  most  suitable  implements, 
capable  of  severing  a  stem  of  considerable  size,  or  of 
cropping  the  herbage  as  closely  as  if  a  scythe  had  been 
employed. 

In  consequence  of  its  huge  appetite  and  destructive 
habits,  the  hippopotamus  is  an  object  of  great  detes- 
tation in  the  neighbourhood  which  it  firequents,  as  its 
constant  visits  to  the  plantations  in  the  vicinity  result  in 
an  almost  total  destruction  of  the  crops.  And  the 
havoc  it  causes  is  all  the  greater  on  account  of  the 
position  of  its  legs,  which,  being  very  short,  and  set 
widely  apart  from  one  another,  oblige  the  animal  to 
make  two  distinct  tracks,  thus  exactly  doubling  the 
damage  caused  by  its  passage  through  the  crops. 

In  order  to  check  its  ravages  as  much  as  possible, 
various  means  are  employed,  chief  among  them  being 
the  pit-fall  and  the  '  down-falL' 

The  first  of  these  needs  no  explanation,  and  the 
latter  may  be  described  in  a  few  words. 

A  log  of  wood  is  heavily  weighted  at  one  end,  and 
furnished  with  a  spear-head  dipped  in  poison.  This 
is  suspended  to  a  branch  over  the  path  of  the  animal. 
To  this  is  fastened  a  cord,  which  is  carried  across  the 
track  in  such  a  manner  that  the  pressure  caused  by  the 
advancing  hippopotamus  causes  the  log  to  fall,  and 
the  poisoned  spear  to  sink  deeply  into  its  body.  The 
doom  of  the  animal  is  then  eflectually  sealed,  the 
venom  performing  its  destructive  work  in  the  course 
of  a  very  short  time. 

The  hippopotamus  is  also  slain  by  means  of  a 
specially-constructed  harpoon,  consisting  of  a  stout 
shaft,  some  ten  or  twelve  feet  in  length,  and  a  barbed 
point  fitting  loosely  into  a  socket  at  the  ^nd  of  the 
shaft,  to  which  it  is  fastened  by  means  of  a  rope  com- 
posed of  a  number  of  separate  strands — ^this  is  in  order 
to  prevent  the  animal  from  biting  it  asunder.  To  the 
handle  is  fastened  a  stout  line,  to  the  other  end  of 
which  a  float  is  attached 

When  an  attack  upon  one  of  these  creatures  is  con- 
templated, the  hunters  proceed,  by  means  of  a  raft, 
into  the  midst  of  a  herd,  and  plunge  the  harpoon  into 
the  body  of  the  nearest  animal  The  wounded  hippo- 
potamus immediately  dives,  but  is  unable  to  shake  off 
the  harpoon,  owing  to  the  barbed  point  As  often  as 
he  rises  he  b  attacked  with  spears,  etc,  which  speedfly 
complete  the  work  of  destruction. 

Sometimes  the  wounded  animal  turns  savagely  upon 
its  pursuers,  and  succeeds  in  tearing  the  raft  or  boat 
to  fragments,  occasionally  killing  one  or  more  of  the 
crew  before  they  are  able  to  reach  the  land. 

The  hippopotamus  is  generally  found  in  toleraWy 
large  herds,  each  consisting  of  from  twenty  to  thirty 
or  more  animals.  Chiefly  aquatic  in  their  habits, 
they  are  generally  to  be  found  in  the  larger  rivers  and 
lakes.  They  are  not  averse  to  salt  water,  being  often 
noticed  floating  or  swimming  in  the  sea  itself. 

The  hide  is  enormously  thick  and  strong,  being 
fully  two  inches  in  thickness  along  the  bacL  The 
well-known  *  sjambok '  whips  are  formed  from  this 
skin,  which  is  prepared  for  use  in  a  somewhat 
curious  manner.  Strips  of  suitable  length  are  cut, 
and  are  then  beaten  with  a  hammer  in  order  to  con- 
solidate the  substance  of  the  hide.  This  done,  they 
are  thoroughly  dried,- and  are  finally  rounded  off  and 
polished  by  means  of  a  sharp  knife  and  sandpaper. 

A  well-made  sjambok  is  a  terrible  weapon,  capable 
of  cutting  a  deep  groove  in  a  deal  board  with  a  single 
well-directed  stroke. 


Feb.,  1882.] 


THE  PRACTICAL  TEACHER. 


589 


There  are  two  kinds  of  sjambok.  One  is  used  for 
driving  oxen,  and  is  attached  to  a  long  baniboo 
handle  in  such  a  manner  that  the  complete  instrument 
looks  like  a  gigantic  fishing-rod  In  the  hands  of  an 
experienced  driver  it  becomes  a  terrible  weapon,  to 
which  even  the  tough  hide  and  obstinately  sluggish 
nature  of  the  African  draught  ox  are  forced  to  suc- 
cumb. 

The  driver  can  direct  his  blow  with  unerring  cer- 
tainty, and  a  single  stroke  will  cut  completely  into  the 
skins  of  two  oxen  at  once,  raising  a  cloud  of  hair, 
and  of^en  causing  blood  to  spirt  from  the  wound. 
The  crack  of  this  sjambok  is  as  loud  as  a  pistol 
shot,  and  at  the  very  sound  of  it  the  oxen  fling  them- 
selves against  the  yokes  so  as  to  avert  the  dreaded 
blow. 

The  short  sjambok  is  popularly  known  as  the  *  cow- 
hide,' because  it  is  made  of  the  hide  of  the  *  sea-cow.' 
In  order  to  retain  the  vital  heat  below  the  surface 
of  the  water,  a  similar  provision  is  found  in  the  hippo- 
potamus to  that  with  which  the  whale  is  furnished. 
Beneath  the  skin  is  a  thick  layer  of  fat,  a  wonderful 
non-conductor  of  heat,  while  a  system  of  glands  keep 
the  outer  skin  constantly  lubricated  with  oil,  and  thus 
prevent  it  from  coming  into  actual  contact  with  the 
watery  element 

The  sub-cutaneous  fat-layer  is  considered  a  great 
delicacy,  and  is  known  by  the  Dutch  colonists  as 
*  Zee-koe  speck,'  or  sea-cow  bacon. 

The  animal  possesses  the  remarkable  power  of  sink- 
ing the  whole  of  its  body  beneath  the  surface  at  will,  and 
remaining  under  water  for  a  considerable  period 
of  time.  It'is  probable  that  this  feat  is  accomplished 
by  some  contraction  of  the  body,  so  that,  while  the 
weight  remains  the  same,  the  bulk  is  considerably 
decreased,  and  a  lesser  quantity  of  water  displaced. 

Like  the  rhinoceros,  the  hippopotamus,  whether  upon 
land  or  in  the  water,  is  usually  a  very  sluggish  animal, 
and  seems  greatly  averse  to  active  exertion.  When 
attacked,  however,  or  otherwise  alarmed,  it  exhibits  the 
most  wonderful  activity,  dashing  through  the  water  in  a 
series  of  tremendous  leaps,  or  rushing  through  the 
forest  with  the  most  unexpected  rapidity.  Few 
obstacles  can  stand  against  the  onset  of  an  infuriated 
hippopotamus,  the  great  bulk  of  the  animal  bearing 
down  almost  any  barrier  that  can  be  opposed  to  it 

The  colour  of  the  hippopotamus  is  a  dark  brown, 
marked  with  a  number  of  irregular  lines  resembling  the 
cracks  on  the  surfaces  of  old  oil  paintings.  The  skin 
is  marked  with  a  number  of  sooty  black  blotches, 
which  are  only  visible,  however,  upon  a  close  examina- 
tion. When  the  animal  is  living,  the  ears,  nostrils,  and 
the  ridge  over  the  protruding  eyes  are  of  a  bright  red 
colour,  and  form  capital  marks  for  the  rifle  of  the 
hunter. 

The  slaughter  of  the  hippopotamus  by  means  of 
the  rifle  is  not  at  all  an  easy  process,  as  the  animal, 
when  alarmed,  sinks  at  once  to  the  bottom,  and  only 
occasionally  rises  to  the  surface  for  air.  Even  on 
these  few  occasions  the  nostrils  alone  are  exposed 
above  the  surface,  so  that  only  a  very  well-directed 
bullet  can  do  any  harm. 

The  hunter  always  endeavours  to  lodge  his  first 
ball  in  the  nostrils,  as,  if  they  be  wounded,  the  animal 
is  unable  to  remain  submerged.  A  second  bullet  in 
the  eye,  or  behind  the  shoulder,  will  then  mostly  com- 
plete the  business. 
When  in  her  native  rivers,  the  female  hippopotamus 


is  a  model  parent  to  her  offspring,  carrying  her  cub 
about  on  her  back,  and  tending  it  with  the  most 
affectionate  care  and  solicitude.  In  confinement, 
however,  she  generally  behaves  differently,  and  has  on 
more  than  one  occasion  been  known  to  kill  her  infant 
in  a  fit  of  passion. 

In  former  days  the  hippopotamus  was  a  native  of 
Europe,  and  the  fossil  remains  are  found  even  in  our 
own  country,  the  London  clay  being  especially  pro- 
ductive in  these  relics  of  a  bygone  time. 

(To  be  continued,) 


'i^oto  3  Eeacfi  CUmentars  Science/ 

BY   RICHARD   BALCHIN, 
Bead  Master  of  the  Gloucester  Road  Board  School^  London. 

FOURTH-SCHEDULE    SUBJECTS: 

*  MECHANICS.' 

IN  the  lesson  on  *  Matter  in  motion '  I  endeavoured  to 
lead  the  boys  to  the  conclusion  that  every  object 
we  see  around  us  is  *  on  the  move ' ;  that  every  particle 
of  matter  is  in  motion ;  in  fact,  that  ^  motion  is  the  law 
of  the  universe.'  At  the  close  of  my  remarks,  a  boy 
asked  the  question — *  What  makes  everything  move?' 
Another  boy  seemed  especially  anxious  to  know  why 
the  little  specks  he  could  see  in  the  sunshine  were  all 
in  motion.  Although  in  the  next  lesson — viz.,  the  one 
on  *  Force' — I  had  intended  to  proceed  to  the  con- 
sideration of  the  various  forces  in  nature  from  a  differ- 
ent startpointfrom  that  suggested  by  the  boys'  questions, 
I  at  once  decided  that  it  would  be  preferable  to  take 
those  questions  and  let  them  form  the  basis  upon 
which  to  build  up  in  the  children's  minds  all  the  con- 
ceptions I  wish  them  to  have  concerning  'force.'  It 
is  not  an  easy  matter  to  get  boys  to  grasp  clearly  the 
true  nature  of  force.  Of  course  it  is  a  very  easy  mat- 
ter to  make  the  boys  learn  verbal  definitions  of  the 
various  forces ;  and  some  teachers  may  be  content  to 
do  thus  much;  but  no  true  educator  will  In  the 
present  article  I  do  not  intend  to  re-produce  a  lesson, 
but  rather  to  indicate  how  I  treat  this  portion  of  the 
subject  In  the  first  place,  it  is  necessary  that  I  should 
m3rself  have  clear  and  correct  conceptions  of  the 
nature  of  force,  and  then  that  I  should  decide  upon 
the  best  way  of  evolving  such  conceptions  from  the 
ideas  already  in  the  minds  of  the  boys.  Let  me 
therefore  state  first  what  I  understand  the  scientists  of 
the  day  to  mean  when  they  talk  of  *foi:ce.'  We 
become  cognizant  that  the  matter  of  the  universe,  of 
which  we  form  a  part,  manifests  under  certain  circum- 
stances distinct  properties,  qualities,  or  *  affections.' 
Of  these  affections  of  matter,  we  may  enumerate: — 
attraction,  heat,  light,  motion,  electricity,  magnetism, 
etc.  Some  of  these,  and  probably  all  of  them,  may 
be  resolved  into  one,  viz.,  'motion.'  That  is  to  say, 
magnetism,  for  instance,  is  a  motion  of  the  atoms  of 
the  body  said  to  be  magnetised.  So  is  electricity. 
The  two  motions  different  One,  for  example,  may  be 
motion  in  an  angular  manner;  the  other  straight 
Again,  light  and  heat  are  modes  of  motion  of  the 
atoms  of  matter.  In  infinitesimally  short  distances. 
Inconceivably  rapid.  In  other  words,  that  these 
affections  are  not  in  themselves  'entities.'  Not 
things  having  an  existence  of  themselves.  When,  for 
instance,  I  put  a  poker  in  the  fire  and  it  gets  hot,  it  is 
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not  that  something  called  '  heat '  has  passed  from  the 
fire  and  gone  into  the  poker,  but  that  the  atoms  of 
iron,  etc,  which  make  up  the  matter  of  the  poker  have 
been  put  into  motion.  It  is  this  motion  we  become 
conscious  of  and  call  *heat.*  When  any  of  these 
affections  re-act  upon  matter,  the  re-action  is  termed 
'force.'  For  example,  when  the  sun's  heat  re-acts 
upon  the  carbon  dioxide  (carbonic  acid)  that  has 
entered  the  leaf  of  a  plant  by  the  stomata,  and  also 
upon  the  mass  of  green  cellular  matter,  in  the  midst  of 
which  the  gas  is  introduced,  the  heat  force  is  sufficient 
to  break  up  the  CO2,  to  fix  the  carbon  in  the  leaf,  and 
liberate  the  oxygen.  We  therefore  speak  of  *heat 
force,*  magnetic  force,'  *  force  of  gravitation,'  and  so 
on.  Probably  what  we  term  '  muscular  force,'  is  but  a 
modification  of  heat  force.  Any  one  force  having 
operated,  is  not  thereby  annihilated;  it  re-appears 
either  as  the  same,  or  as  some  other  force.  I  have 
said  that  these  affections  of  matter  may  be  resolved 
into  one — ^motion — and  so  force  is  said  to  produce 
motion.  Practically  this  is  sufficient  It  is,  however, 
quite  clear  that  force  is  but  a  *  subtle  mental  concep- 
tion.' We  do  not  see  force,  we  only  know  or  see  its 
effect — motion.  The  next  question  is,  how  much  of 
all  this  shall  I  place  before  youthful  minds.  This  will, 
of  course,  depend  upon  the  capacity  of  those  minds. 
I  feel  that  it  would  be  quite  impossible  for  any  fifth  and 
sixth  standard  boys  to  grasp  all  that  I  have  here 
stated.  What  shall  I  do  then  ?  Shall  I  tell  them  that 
force  is  something  else,  easier  to  explain  ?  Certainly 
not  I  will  say  what  is  true,  or  say  nothing.  A  short 
time  since,  one  of  my  assistants  was  giving  a  lesson  on 
the  expansion  of  metals  by  heat  This  was  his 
explanation.  '  There  is  something '  said  he,  *  called  heat 
or  caloric,  that  enters  into  the  body  of  the  metal.' 
He  then  went  on  to  explain  that  this  something  gets 
between  the  atoms  of  the  metal,  takes  up  room,  and 
pushes  those  atoms  farther  apart  Therefore  the  mass 
of  metal  must  occupy  a  larger  space.  If  more  heat  be 
introduced,  the  atoms  go  farther  apart  and  the  solid 
becomes  a  liquid  ;  if  still  more  heat  be  applied,  the 
atoms  are  pushed  apart  altogether,  and  the  liquid  be- 
comes a  vapour.  Now  this  statement  was  clear 
enough  to  the  boys — that  is,  they  easily  understood 
what  the  teacher  meant  A  conception  had  certainly 
been  formed  in  their  minds.  But  was  it  true  ?  Call- 
ing the  teacher  on  one  side,  I  asked  him  if  he  had  read 
Tyndall  on  heat  He  said  he  had  *  Then,'  I  re- 
marked, *  that  is  not  the  way  he  treats  of  heat'  The 
teacher  admitted  it  was  not,  but  that  he  felt  it  impos- 
sible to  get  the  boys  to  grasp  Tyndall's  notion  of  heat, 
and  so  had  adopted  an  easier  method  of  explanation. 
'  But,'  said  I,  '  you  have  told  the  boys  something  that 
when  they  grow  up  and  read,,  they  will  have  to  unlearn^ 
because  false.  Now  this  morning  in  the  Scripture 
lesson  you  said  it  was  good  to  honour  parents ;  is  it 
not  possible  that  when  they  discover  your  statement 
about  heat  to  be  false,  they  will  entertain  a  doubt  re- 
specting the  "  honour  due  to  parents  "  ? '  And  so  with 
regard  to  *  force ; '  I  cannot  expect  the  boys  to  grasp 
the  entire  subject ;  I  must  therefore  submit  a  few 
elementary  ideas,  which  shall,  however,  be  correct  as 
far  as  they  go ;  so  that  in  after  life  the  boys,  if  so 
minded,  may  safely  build  up  upon  the  foundation  I 
have  given  them,  but  not  find  themselves  compelled 
to  sweep  away  that  foundation  entirely,  and  lay  one 
more  solid  and  genuine. 

The  following  is  my  *  method '  in  giving  a  lesson  on 


'  force.'  Call  one  or  two  boys  out,  and  get  them  to 
move  various  objects  about — />.,  push  the  mkstand 
along  on  the  table,  carry  a  chair  from  one  part  of  the 
room  to  another,  and  so  on.  Lead  them  to  see  the 
necessity  of  having  a  word  to  denote  the  exertion  they 
have  each  put  forth.  So  get  the  word  *  force.'  Write 
on  the  board  *  force  produces  motion.'  Note  the  rain- 
drops or  flakes  of  snow  in  motion,  explain  the  force 
that  produces  or  gives  rise  to  this  motion — viLy  the 
force  of  gravitation,  or  the  force  of  the  wind  which  is 
the  result  of  heat  force,  and  of  gravitation.  So  by 
many  examples  lead  up  to  the  conception  that  all 
motion  necessarily  implies  the  operation  of  some  force. 
Note  some  of  the  forces  in  nature.  Then  gradually 
conduct  the  class  to  the  definition : — Force  is  that 
which  produces  or  tends  to  produce  motion,  or  that 
changes  or  modifies  motion.  If  time  will  allow,  defi- 
nitions may  be  given  of  the  'force  of  gravitation/ 
'  chemical  force,' '  electric  and  magnetic  force,'  and,  if 
a  lesson  has  already  been  given  on  '  heat,'  then  a  defi- 
nition of '  heat  force.'  It  is  pleasing  to  see  how  soon 
the  boys  get  to  connect  the  idea  of  force  with  that  of 
motion.  Force  causes  the  mountain  stream  to  flow, 
brings  down  the  water  of  the  cataract,  acts  upon  the 
weights  of  the  clock  and  sets  wheels  and  hands  moving, 
and  drives  all  machinery. 

In  next  month's  article  I  will  reproduce  the  lesson 
upon  the  relations  of  *  force,'  *  energy,'  *  work,'  etc 


(Sftfttcation  SepartmniU 

Syllabus  for  A/ale  Candidaies, 

Dbcembsr,  1882. 

The  ExaminatioQ  for  Certificates  will  commence  on  Monday,  the 
nth  of  December,  1882,  at  3  p.m. 

1.  This  Syllabus  shows  the  extent  of  the  ezaminatioa,  bnt 
Acting  Teadiers  may  obtain  Certificates  who  can  *read  and 
*write  well,  and  answer  simple  questions  confined  to  the  following 
subjects : — 

(i^  English  History  Oeading  facU). 

(2;  Geography  (elements  of,  and  British). 

(3)  ^Arithmetic  (including  proportion,  practice,  vulgar  snd 
decimal  fractions). 

(4)  ^English  Composition,  Spelling,  and  Parsing. 

(5)  ^School  Management,  indudmg  in  all  cases  qoestions 
under  Section  2  of  the  second  year's  paper  on  this  subject. 

(6)  Geometry,  in  the  case  of  Candidates  for  a  certi6cate 
qualifying  them  to  be  entrusted  with  the  charge  of  Pupil  Teachen. 

2.  Failure  in  any  of  the  subjects  marked  with  an  asterisk  ex- 
cludes a  Candidate  from  a  certificate. 

3.  Acting  Teachers  attending  the  examination  may,  at  their 
option,  take  the  papers  of  the  first  or  second  year.  The  qua* 
tions  set  will  be  such  as  can  be  answcared  from  text  books  in 
common  use. 

4.  The  relative  proficiency  of  the  candidates  according  to  ex- 
amination,  and  whether  th^  were  examined  in  papers  of  the  6rst 
or  second  year,  is  recorded  in  their  certificates. 

Reading  and  Repetition  from  Memory. 

First  Ytar, 

To  read  with  a  distinct  utterance,  due  attention  to  the  paodt- 
ation,  and  just  expression.  Each  Student  must  haTe  learned  >| 
least  300  consecutive  lines  of  poetry  from  the  work  »ele^ 
under  Grammar  (section  2),  anu  will  be  called  upon  to  repot 
some  part  at  the  Annual  Inspection  of  the  Tiaining  College. 

Second  Year. 

Candidates  will  be  expected  to  show  improvement  in  the 
higher  qualities  of  reading,  such  as  expresikaoo,  modolatioa  of 

•  The  Stndents  of  the  Jint  year  will  be  expected  to  read  a  pasage  fio» 
Goldsmith's  TruveUerandDesefUd  VUlogt,  Milton's  Cmmm,  and  Luib  • 
Tales  from  Shake^eare  \  the  Students  of  the  ttcomfj^  from  Shakespeare  • 
Rickardll.  and  Tempest^  and  from  a  newspaper.  These  *»"»<«  "JJIS^ 
be  studied  in  class,  but  must  be  left  to  the  private  rc^g  of «»  Scndeotfc 
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voice,  and  the  correct  delivery  of  long  or  involved  sentences. 
Each  Student  must  have  learned  at  least  300  consecutive  lines  of 
poetry,  or  200  consecutive  lines  of  prose  from  out  of  the  works 
named  under  Grammar,  and  will  be  called  upon  to  repeat  some 
part  at  the  Annual  Inspection  of  the  Training  College. 

Penmanship. 
First  Year, 

1.  To  write  a  specimen  of  the  penmanship  used  in  setting 
copies  of  text  hand  and  small  hand, 

2.  To  write  a  passage  from  Dictation. 

3.  The  general  character  of  the  writing  in  the  Examination 
Papers  will  be  considered  in  deciding  upon  the  proficiency  of 
Candidates  in  the, subject. 

Secottd  Year, 

As  in  First  Year,  but  defects  more  severely  visited  with  loss 
of  marks. 

Note. — Writing,  as  taught  in  schools,  is  apt  to  be  too  small 
and  incUstinct.  Pupfls  should  be  taught  to  write  a 
firm,  round,  legible  hand. 

School  Management.* 
First  Year, 

1.  The  methods  and  principles  of  elementary  teaching, 
generally,  and  with  special  reference  to  the  development  of  the 
intelligence  of  children. 

2.  Notes  of  Lessons. 

3.  The  form  of  school  registersj  (the  mode  of  keeping  them, 
and  of  making  returns  from  them. 

Second  Year,^ 

1.  To  teach  a  class  in  the  presence  of  Her  Majesty's  Inspector.} 

2.  To  answer  questions  on  the  following  subjects  : — 

(a)  The  different  methods  of  organising  an  elementary  school. 
\b)  The  form  of  school  registers,  the  mode  of  keeping  them, 
and  of  making  returns  from  them. 
(0  The  ventilation  and  drainage  of  school  premises. 

3.  The  training  of  the  senses  and  of  the  memory ;  the  processes 
of  reasoning ;  the  order  in  which  the  faculties  of  children  are 
developed ;  the  formation  of  habits  and  of  character ; — all  con- 
sidered in  their  application  to  the  methods  of  teaching  and  of 
moral  discipline. 

Grammar  and  Composition. 
First  Year 

1.  The  elements  of  Grammar. 

2.  To  parse  words  selected  from  passages  in  Byron's  Childe 
Harold's  Pilgrimage,  Canto  IV.,  Stanzas  1-48,  and  140-end. 

3.  To  analyse  passages  from  the  book  selected. 

4.  To  write  plain  prose  upon  a  given  subject. 

5.  An  explanation  of  the  meaning  and  words  in  the  selected 


Second  Year, 

1.  To  paraphrase  passages  from  Shakspeare's  Macbeth^  and 
Bacon's  Essays  (1-26;. 

2.  To  answer  questions  on  the  language,  style,  and  subject- 
matter  of  the  work  chosen  for  paraphrase. 

3.  To  write  plain  prose  upon  a  given  subject. 

Geography. 
First  Year, 

1.  The  elements  of  Geography,  Mathematical  and  Physical. 

2.  To  describe  in  woi3s,  and  draw  the  map  of,  the  four 
quarters  of  the  globe,  of  each  country  in  Europe  (that  of  Great 
Britain  in  fuller  detail),  and  of  Hindostan,  Australia,  New 
Zealand,  Canada,  and  the  South  African  colonies. 

3.  The  Political  Geography  of  the  British  Empire. 


*  Fufl^es  taken  from  Reading  Lesson  Books  commonly  used  in  schools 
may  be  given  in  the  papers  on  all  subjects  which  admit  of  it,  and  candidates 
win  be  expected  to  snow  how  they  would  explain  such  passages  to  children. 
Each  paper  may  also  contain  questions  on  tht  mtihod  of  teacfung  the  ele- 
mentary parts  of  the  subject  to  which  it  relates. 

t  No  student  will  be  examined,  unless  the  PrincifMiI  c^nifies  that  he  has 
spent  at  Jeast  six  weeks,  or  150  hours,  in  the  Practising  and  Model  Schools* 
under  proper  superintendence,  during  his  residence,  and  at  least  half  that 
time  during  his  second  year. 

I  Students  to  be  examined  under  Article  Z05  must  also  teach  a  class  in  the 
presence  of  Her  Majesty's  Inspector. 


Second  Year, 

1.  The  Geography— Physical,  Political,  and  Commercial— of 
the  British  Empire. 

2.  Map  drawing,  confined  within  these  limits. 

History. 
(The  papers  will  contain  questions  on  the  history  of  Scotland.) 

First  Year, 

General  outlines  of  British  History. 

Second  Year, 

A  special  period  in  greater  detail.  From  the  year  1715  ^^  ^^ 
accession  of  Queen  Victoria. 

Arithmetic,  Algebra,  and  Mensuration. 

First  Year, 

1.  To  work  Arithmetical  sums,  both  mentally  and  on  paper. 

2.  To  prove  and  explain  the  rules. 

The  figures  should  be  well  formed  and  the  work  methodically 
arranged  as  a  good  model  for  children  to  imitate. 

3.  To  answer  simple*  questions,  both  theoreical  and  practical, 
in  Algebra,  and  the  Mensuration  of  plane  surfaces. 

Second  Year, 

More  difficult  questions,*  and  problems,  in  Algebra  and 
Mensuration. 

Geometry. 

First  Year, 

The  first  two  books  of  Euclid,  with  simple  deductions  from 
the  propositions. 

Second  Year, 

The  first  four  books  of  Euclid,  and  the  first  fifteen  proposi- 
tions of  the  Sixth  Book,  with  simple  deductions  from  the 
propositions. 

Economy. 

Second  Year, 

Elementary  Questions  in  Political  Economy.  Works  on  this 
subject,  published  of  late  years  for  use  in  schools,  contain  matter 
to  which  these  questions  will  have  reference. 

Vocal  Music. 

First  Year, 

1.  Notation:  the  treble  and  bass  staves,  and  the  relation 
between  them. 

2.  Time  :  Simple  common,  and  simple  triple. 

3.  The  scales,  major  and  minor ;  with  the  intervals  (major 
and  minor,  perfect  or  other)  found  in  both,  and  the  chromatic 
intervals  found  in  the  latter. 

4.  Transposition  from  one  key  to  another ;  and  transcription 
from  one  variety  of  time  to  another  (as  from  \  to  f }. 

Second  Year, 

1.  Notation  :  The  alto  and  tenor  staves,  and  their  relations  to 
the  treblejmd  bass. 

2.  Time :  Compound  common,  and  compound  triple. 

3.  Classification  of  intervals,  as  perfect  and  imperfect,  con- 
sonant and  dissonant. 

4.  Resolution  of  individual  dissonant  intervals. 

5.  Rudiments  of  harmony :  Positions  of  chords ;  progression ; 
inversion  ;  discords  by  suspension  (on  fundamental  oasses  only); 
the  discord  of  the  dominant  seventh  (in  its  direct  form  only). 

^ ■ -    -  I     !■        ■    I  I  II     I  -■-     ^^^^^^-^^^—^^^ 

^  *  In  Algebra^  the  Students  of  the  first  year  should  understand  the  four 
simple  rules,  involution,  evolution,  conunon  measures,  common  multiples, 
alffebraic  fractions  and  surds,  ratios  and  proportions,  progressions,  and  the 
solution  of  simple  and  easy  quadratic  equations,  of  one  or  more  unknown 
quantities,  or  problems  producing  such.  Those  of  the  second  yvox  should,  at 
least,  add  to  this  a  knowledjg:e  of  permutations  and  combinations,  the  Bino* 
mial  Theorem,  logarithms,  interest  and  annuities,  scales  of  notation,  and  the 
solution  of  more  difficult  equations  or  problems  producing  ruch. 

In  MenntrntioH,  the  Students  of  the  iiist  year  should  understand  the 
measurement  of  every  species  of  plane  rectilineal  figure.  Those  of  the 
second  year  sheuld  add  to  this  a  knowledge  of  the  measurement  of  circles  or 
parts  of  a  circle,  cylinders,  spheres,  cooes,  and  a  few  irregular  solids. 

Students  of  the  first  year  who  do  not  obtain  at  least  60  per  cent,  of  the 
total  number  of  marks  obtainable  in  Algebra  and  Mensuration  will  be  re* 
quired  to  uke  up  the  same  portions  of  those  subjects  in  their  second  year. 
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NoTB.— A  paper  on  this  subject  is  not  given  to  any  Student, 
about  to  leave  the  Training  College,  who  has  not 
passed  the  Musical  Insf  ector*s  examination  in  practical 
skill.  Acting  teachers  who  take  this  paper  must  pro- 
duce a  certificate  from  some  competent  person  (soch  as 
the  organist  of  their  church)  that  they  have  '  such  an 
'  amount  of  musical  skilly  vocal  or  instrumental^  as 
•  is  sufficient  for  the  purpose  of  teaching  children  to  sing 
*from  notes,* 

Drawing. 

[M^. — This  exercise  does  not  form  part  of  the  December 
examination.  Annual  examinations,  in  drawing  only, 
are  held  at  each  of  the  Training  Colleges  under  inspec- 
tion some  time  in  November,  and  at  the  various  local 
drawing  schools  in  connection  with  the  Department  of 
Science  and  Art,  at  times  to  be  learned  from  the 
masters  of  those  schools.  The  value  of  the  exercises  is 
marked,  and  the  marks  carried  to  each  candidate's  total, 
for  a  certificate  under  this  Syllabus.] 
The  series  of  exercises  prescribed  in  the  Art  Directory*  of  the 

Department  of  Science  and  Art  for  a  drawing  Certificate  of  the 

Second  Grade. 

Special  Subjects. 

Additional  marks  will  be  given  to  a  Candidate  for  success  in 
some  of  the  following  subjects,  provided  that  he  passes  for  a 
Certificate,  according  to  this  Syllabus,  without  counting  marks 
for  these  special  subjects. 

I.  Languages. 

1.  Latin,  3.  French. 

2.  Greek.  4.  German. 
Candidates  may  take  one  or  two  (but  not  more)  of  these 

languages.  Students  will  be  examined  in  those  languages  only 
for  which  a  special  course  of  instraction  is  provided  in  the  Time 
Table  of  their  College. 

First  Year. 

This  paper  will  contain  ^mmatical  questions,  and  easy 
passagesf  in  prose  for  translauon  from  and  mto  English. 

Second  Year, 

This  paper  will  contain  harder  passagesf  (in  poetry  as  well  as 
prose)  for  translation  from  and  into  English  prose,  with  questions 
upon  the  construction  of  particular  sentences. 

IL  Science. 

See  Extracts  from  Minute  of  i*jth  /anuary^  1878. 
At  Whitehall,  the  17M  day  of  fanuary,  1878.  , 

By  the  Right  Honourable  the  Lords  of  the  CoMMiTTkE 
OF  Her  Majesty's  Most  Honourable  Privy  Council 
ON  Education. 

1.  The  Lords  of  the  Committee  of  Council  on  Education  con- 
sider the  subject  of  Science  Instruction  in  Training  Colleges. 
They  believe  that  the  time  has  arrived  when  a  special  examina- 
tion should  be  instituted  at  a  period  of  the  year  better  adapted 
to  the  Training  Colleges  than  May ;  and  that  the  nature  of  the 
examination  and  the  payments  made  on  the  results  should  be 
modified  to  suit  the  circumstances  of  those  Colleges. 

2.  They  therefore  determine  that  in  future  a  special  examina- 
tion in  Science  shall  be  held  in  Training  Colleges  in  December, 
immediately  before  the  ordinary  Christmas  Examination. 

3.  The  examination  will  not  be  open  to  Acting  Teachers,  It 
will  be  held  in  those  subjects  only  for  which  a  special  course  of 
instruction  is  provided  in  the  time  table  of  the  College,  and  will 
be  conducted  by  one  of  Her  Majesty's  Inspectors,  or  by  an 
officer  of  the  Science  and  Art  Department. 


*  For  information  respecting  the  examinations  in  Science  and  Art,  and 
for  copies  of  the  Science  and  Art  Directories,  application  may  be  made  to 
**The  Sccretaryi  Science  and  Art  Department,  South  Kensington,  London 

V  V   • 

t  In  x88a  the  passages  will  be  taken  from  drtarde  Bello  Gtdliec^  Book 
II.,  VvsmX%  AineitL,  Book  VI.,  Xenophoo's  ./4iMAam,  Book  II.,  Euripides, 
ilf(edSra,  Saintine's  Picciola^  Book  I.,  Moliire's  L'Avare  or  Racine's  ^/4a/>>, 
Goethe's  Italian  Journey^  and  Schiller's  Maria  Stuart,  In  1883  the 
passages  will  be  taken  trom  Qatar  d*  Bello^GtUiicOj  Book  III.,  Virgil's 
ASaeid.  —     •---- 

BonneCi 

and  SchUler's  Maria  Stnari. 


;  Book  VI.,  Xenophon's  Anabatitt  Book  III.,  Euripides    Medea, 
ihose's  Lazare  H9ch€,  Moliire's  L'Avare,  Goethe's  Italiam  Joumty, 


4.  No  Student  in  a  Training  College  will  be  allowed  to 
attend  the  May  examinations  of  the  Science  and  Art  Depart- 
ment. 

5.  The  examination  will  be  confined  to  the  following  tea 
subjects : — 

1.  Mathematics. 

2.  Theoretical  Mechanics. 

3.  Applied  Mechanics. 

4.  Acoustics,  Light  and  Heat. 

5.  Magnetism  ami  Electricity. 

6.  Inorganic  Chemistry,  including  practical  Chenustrf. 

7.  Animal  Physiology. 

8.  Elementaiy  Botany. 

9.  Physiography. 

10.  Principles  of  Agriculture. 

6.  No  Student  will  be  permitted  to  take  up  more  than  tw9 
subjects  in  any  one  year.  Women  will  not  be  permitted  to  take 
more  than  one  subject  in  a  year. 

7.  The  examination,  except  for  Mathematics,  will  be  based 
on  the  syllabus  of  the  several  subjects  given  in  the  Sde&ce 
Directory.  But  the  two  stages.  Elementary  and  Advanced,  will 
be  treated  as  a  whole— one  paper  onlv  being  set.  These  examioa* 
tion  papers  will  be  framed  much  as  the  present  May  paperi  are 
framed,  that  is  to  say,  with  a  certain  number  of  oompolsoiy 
questions,  and  a  certain  number  of  optional  questions,  some  of 
the  latter  being  more  difficult,  and  more  highly  marked,  thia 
the  rest.  Questions  will  also  be  set  on  the  method  of  teaching 
various  branches  of  the  subject  The  syllabus  for  the  Mathe- 
matical examination  is  given  in  the  Appendix. 

8.  The  successful  Students  will  be  placed  in  the  ist  or  2nd 
Class,  the  Standard  for  a  2nd  Class  being  as  high  as  that  of  t 
good  2nd  Class  in  the  present  Advanced  Stage,  and  for  the  ist 
Class  of  a  good  ist  Class  in  the  Advanced  Stage. 

9.  All  Students  who  pass  will  be  registered  as  qualified  to  cam 
paymenu  on  results  and  will  receive  certificates,  but  no  piie 
will  be  given. 

APPENDIX.  • 
Syllabus  for  Mathsmatics  in  Training  Colleges. 

Geometry — 

All  the  propositions  of  plane  geometry ;  inclndiog  tlie 
doctrine  of  proportion,  so  far  as  it  is  treated  in  the 
definitions  of  the  fifth  and  in  the  sbrth  book  of 
Euclid. 

Algebra^ 

Up  to  indeterminate  coefficients  and  continued  fradkmr 

Logarithms — 

Trigonometry — 

So  far  as  it  is  required  for  the  measurement  of  triangles, 
areas,  heights,  and  distances. 

Solid  Geometry — 

First  principles,  including  the  volume  and  surface  of  the 
right  cylinder,  cone,  and  sphere. 
A  student  who  passes  in  this  subject  will  be  registered  as 
qualified  to  earn  payments  on  results  m  Stages  i,  2,  3,  and  4  of 
Mathematics. 

N.B. — I.  A  Student  may  not,  in  either  year,  take  up  more  than 
four  special  subjects. 

2.  A  Student  who,  at  the  end  of  his  first  year,  pasiei  with 

credit  in  History,  or  Geography,  or  both,  may  in 
his  second  year  omit  such  subject,  or  subjects. 

3.  A  Student  who  £ails  to  pass  with  credit  in  either,  or 

both,  of  these  two  subjects,  must  take  it,  or  them, 
up  again  in  his  second  year,  and  may  not,  in  that 
year,  take  up  more  than  ihretf  or  two,  special 
subjects. 

4.  Acting  Teachers,  who  attend  the  Christmas  Examiaa- 

tion,  will  receive  additional  marks  for  any  two  of 
the  specified  Science  Subjects,  in  which  they  may 
have  obtained  a  first  or  second  dass  in  the  Ad- 
vanced Stage  or  in  honours,  at  one  of  the  May 
Examinations  held  by  the  Science  and  Art 
Department. 
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<!EE)iucation  Seinttment^ 

Syllabus  far  Female  Candidaiis, 

Dbcbmbbr,  1882. 

The  Ezammation  for  Certificates  will  commence  on  Monday, 
the  nth  of  December,  1882,  at  3  p.m. 

1.  This  Syllabus  shows  the  extent  of  the  Examination,  bat 
Acting  Teachers  ma^  obtain  Certificates  who  can  *read  and 
*  write  well,  receive,  m  the  case  of  females,  a  good  report  for 
^needlework,  and  answer  simple  qnestioni  confined  to  iht 
following  subjects : — 

tf .  English  History  (leading  facts). 

b.  Geography  (elements  o(  and  British). 

c,  ^Arithmetic  (including  proportion,  practice,  vulgar  and 
decimal  fractions). 

d,  ^English  Composition,  Spelling,  and  Parsing. 

e.  'School  Management. 

2.  Failure  in  any  of  the  subjects  marked  with  an  asterisk  ex- 
cludes a  Candidate  from  a  Certificate. 

3.  Acting  Teachers  attending  the  examination  may,  at  their 
option,  take  the  papers  of  the  first  or  second  year.  The  ques- 
tions set  will  be  such  as  can  be  answered  from  Text  Books  in 
common  use. 

4.  The  relative  proficiency  of  the  candidates  according  to  ex- 
amination, and  also  whether  they  were  examined  on  the  papers 
ol  the  first  or  second  year,  is  recorded  in  their  certificates. 

Reading  and  Repetition  from  Memory. 

First  Year, 

To  read  with  a  distinct  utterance,  due  attention  to  the  punc- 
tuation, and  just  expression.     Each  Student  must  have  learned, 
at  letst  300  lines  of  poetry  from  the  work  named  under  Grammar 
(section  2),  and  will  be  called  jipon  to  repeat  some  part  at  the 
Annual  Inspection  of  the  Training  College. 

Second  Year. 

Candidates  will  be  expected  to  show  improvement  in  the 
higher  qualities  of  Reading,  such  as  expression,  modulation  of 
vcHce,  and  the  correct  delivery  of  long  or  involved  sentences. 
Each  Student  must  have  learned  at  least  300  lines  of  poetry  from 
the  work  named  under  Grammar  (section  i),  and  will  be  called 
upon  to  repeat  some  part  at  the  Annual  Inspection  of  the  Train- 
ing College. 

Penmanship. 
First  Year, 

1.  To  write  a  specimen  of  the  penmanship  used  in  setting 
copies  of  text  hand  and  small  hand. 

2.  To  write  a  passage  from  Dictation. 

3.  The  general  character  of  the  writing  in  the  Examination 
papers  will  be  considered  in  deciding  upon  the  proficiency  of 
candidates  in  this  subject. 

Second  Year, 

As  in  First  Year,  but  defects  will  be  more  severely  visited 
with  loss  of  marks. 

Note. — Writing,  as  taught  in  schools,  is  apt  to  be  too  small 
and  indistinct.  Pupils  should  be  taught  to  write  a  firm,  round, 
legible  hand. 

School  Management.* 
First  Year, 

1.  The  methods  and  principles  of  elementary  teaching  gene* 
rally,  and  with  special  reference  to  the  development  of  the  in- 
telligence of  children. 

2.  Notes  of  lessons. 

3.  To  answer  questions  on  the  form  of,  mode  of  keeping,  and 
making  returns  from,  school  registers.  {This  part  of  the  paper 
is  to  be  omitted  by  Students  of  the  first  year,  who  are  proceed- 
ing to  a  second  year's  residence.) 

N.B. — Special  questions  will  be  inserted  in  the  papers  for 
candidates  who,  coming  from,  or  being  about  to  take,  Infant 
Schoob,  desire  to  obtain  special  certificates  as  Teachers  of 
Infants — 


*  Pkusages  taken  from  Reading  Lesson  Books  commonly  used  in  schools 
may  he  given  in  the  papers  on  allsubjocts  which  admit  of  it,  and  candidates 
will  be  expected  to  show  how  they  would  explain  such  passages  to  children. 
Each  paper  may  «d*6  coiUain  qtustiottt  on  tkt  Mttk^of  Tf  aching  tht 
elemsntary  part  oftJu  subject  to  which  it  rtiatfs. 


a.  Method  of  Teaching  Infants,  and  of  conducting  an  Infant 
School 

b.  Notes  of  Object  Lessons. 

Second  Year,* 

1.  To  teach  a  dass  in  the  presence  of  Her  Majesty's 
Inspector.! 

2.  To  answer  questions  in  writing  on  the  following  subjects: — 

a.  The  different  methods  of  organising   an    elementary 

school. 

b.  The  form  of  school  registers,  the  mode  of  keeping  them, 

and  of  making  Returns  from  them. 

c.  The  training  of  the  senses  and  of  the  memory ;  the  pro- 

cesses of  reasonine; ;  die  order  in  which  the  faculties  of 
children  are  dev^oped;  the  formation  of  habits  and 
character,— all  considered  in  their  application  to  the 
methods  of  teaching  and  moral  discipline. 

Grammar  and  Composition. 
First  Year, 

1.  The  elements  of  Grammar. 

2.  To  parse  words  selected  from  a  passage  in  Byron*s  Childe 
Harolds  Pilgrimage^  Canto  IK,  Stanzas  1-48  cmd  1^0  to  end, 

3.  To  aniUvse  a  passage  from  the  above. 

4.  An  explanation  of  the  meaning  and  words  in  the  selected 
passage. 

5.  To  write  plain  prose  upon  a  given  subject. 

Second  Year, 

1.  To  paraphrase  a  passage  from  the  play  of  Macbeth, 

2.  To  answer  questions  on  the  language,  style,  subject-matter, 
histonr,  and  authorship  of  the  play. 

3.  To  write  plain  prose  upon  a  given  subject. 

Geography. 
First  Year, 

1.  Elementanr  knowledge  of  Physical  Geography. 

2.  To  describe  in  wordsi  and  draw  the  map  of,  the  four 
quarters  of  the  globe,  of  each  country  in  Europe  (that  of  Great 
Britain  in  fuller  detail),  and  of  Hindostao,  Australia,  New 
Zealand,  Canada,  and  the  South  African  Colonies. 

Second  Year, 

1.  The  Geography,  Physical,  Political,  and  Commercial,  of 
the  British  Empire. 

2.  Map  drawing  confined  within  these  limits. 

History. 

(The  papers  will  contain  questions  on  the  history  of  Scotland.) 

First   Year,X 
General  outlines  of  British  History. 

Second  Year, 

The  History  of  England,  military,  constitutional,  and  literary, 
under  the  Tudors  (1485- 1602),  or  from  the  year  1 715  to  the 
accession  of  Queen  Victoria. 

Arithmetic. 

N.B. — The  figures  must  be  well  formed,  and  the  sums 
worked  methodically,  and  as  good  modeb  for  children  to 
imitate.  The  papers  for  each  year  will  contain  questions  re- 
quiring an  explanation  of  the  Arithmetical  processes  employed. 

First  Year, 

1.  The  first  four  rules. 

2.  Practice  and  Bills  of  Parcels. 

3.  Vulear  Fractions. 

4.  Deamal  Fractions. 

5.  Simple  and  Compound  Proportion. 

6.  An  exercise  in  Mental  Arithmetic. 


*  No  Student  will  be  examined  unless  the  Principal  certifies  that  she  has 
spent  at  least  six  weeks,  or  150  hours,  in  the  Practismff  and  Model  Schools, 
under  proper  superintendence,  during  residence,  and  at  least  half  that  time 
during  the  second  year's  residence. 

t  Students  to  he  examined  under  Article  105  must  also  teach  a  class  in 
the  presence  of  Her  Majesty's  Inspec^r. 

X  5*^/ Appendix. 
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Seetmd  Yetur^ 

I.  Simple  and  Compound  Interest,  Disconnt*  Stocks,  In- 
surance. 

Domestic  Economy. 

First  Year. 

1.  Clothing. 

2.  Food. 

3.  Laundry. 

•      Second  Year, 

1.  Coolciog. 

2.  Household  expenses  and  investment  of  money. 

3.  Practical  rules  for  preservation  of  health. 

N.B. — Only  a  percentage  of  the  marks  for  this  paper  will  be 
given  in  the  case  of  those  students  (of  both  years)  who  do  not 
present  a  certificate  signed  by  the  Superintendent,  to  the  effect 
that  she  is  satisfied  wiUi  their  practical  proficiency  in  some  speci- 
fied portion  of  the  work  usually  comprehended  under  the  name 
of  Industrial  Training. 

Sewing  and  Catting  Out. 
First  Year, 

1.  To  cut  out  and  make  parts  of  any  plain  article  of  under- 
clothing in  common  use. 

2.  To  answer  questions  in  needlework  (within  the  above  limits) 
onpapei. 

Second  Year, 

1.  The  work  of  a  needlewoman  in  various  branches  applic- 
able to  the  family  of  a  working  man. 

2.  To  answer  questions  on  paper. 

Vocal  Music. 
First  Year. 

1.  Notation:  The  treble  and  bass  staves,  and  the  relation 
between  them. 

2.  Time :  Simple  common,  and  simple  triple. 

3.  The  scales  major  and  minor;  with  the  intervals  (major  and 
minor,  perfect  or  other)  found  in  both,  and  the  chromatic  inter- 
vals found  in  the  latter. 

4.  Transposition  from  one  key  to  another ;  and  transcription 
from  one  variety  of  time  to  another  (as  from  }  to  }). 

Second   Year, 

1.  Notation :  The  alto  and  tenor  staves,  and  their  relation  to 
the  treble  and  bass. 

2.  Time :  compound  common,  and  compound  triple. 

3.  Classification  of  intervals,  as  perfect  and  imperfect,  con- 
sonant and  dissonant. 

4.  Resolution  of  individual  dissonant  intervals. 

5.  Rudiments  of  harmony :  Positions  of  chords ;  progression, 
inversion  ;  discords  by  suspension  (on  fundamental  basses  only) ; 
the  discord  of  the  dominant  seventh  (in  its  direct  form  only). 

NoTS.-^A/a/^  on  this  subject  is  not  given  to  any  Student, 
about  to  leave  the  Training  College,  who  has  not 
inssed  the  Musical  Inspector's  examination  in  prac- 
tical skill.  Acting  teachers  who  take  this  paper  must 
produce  a  certificate  from  some  competent  person  (such 
as  the  organist  of  their  church)  that  they  have  *  suck 
*an  amount  of  musical  skill,  vocal  or  instrumental^  as 
'  is  sufficient  for  the  purpose  of  teaching  children  to  sing 
*from  notes* 

Drawing. 

[N.B.—TXxii  exercise  docs  not  form  part  of  the  December 
examination.  Annual  examinations  in  Drawing  only 
are  held  at  each  of  the  Training  Colleges  under  inspec- 
tion some  time  in  November,  and  at  the  various  local 
drawing  schools  in  connection  with  the  Department  of 
Science  and  Art,  at  times  to  be  learned  from  the 
masters  of  those  schools.  The  value  of  the  exercises 
is  marked,  and  the  marks  carried  to  each  candidate's 
total,  for  a  certificate  under  this  Syllabus.] 
The  series  of  exercises  prescribed  in  the  Art  Directory*  of 

the  Department  of  Science  and  Art,  for  a  drawing  certificate 

of  the  second  grade. 


ronil  ^?S7S.-^  '**P**;1»°« «?«  examination  in  Science  and  Art,  and  for 
25S.^  the.Saenceand  Art  Directories  aRolication  may  be  made  to  'The 
Secretary,  Science  and  Art  Department,  South  KenaingtoS  London,  W  ' 


Special  Subjects. 
Additional  marks  will  be  given  to  a  Candidate  for  soceess  in 
some  of  the  following  subjects,   provided  that  soffident  marb 
be  gained  for  obtaining  a  certificate,  according  to  this  syllabos, 
without  counting  marlu  for  these  special  subjects. 

I.  Languages. 

1.  Latin.  3*  German. 

2.  French. 

Candidates  may  take  one  (but  not  more)  of  these  langnsgts. 
Students  will  be  examined  in  those  languages  only  for  whidi  s 
special  course  of  instruction  is  provided  in  the  Time  Table  of 
their  College. 

First  Year, 

This  paper  will  contain  grammatical  qnestions,  and  easj 
passages*  in  prose  for  translation  firom  and  into  English. 

Second  Year. 

This  paper  will  contain  more  difiicult  passages*  (in  poetry  as 
well  as  prose),  for  translation  from  and  into  English  prose,  with 
questions  upon  the  construction  of  particular  sciences. 

II.  Science. 

See  Extracts  from  Minute  of  17M  January,  1878. 
At  Whitehall^  the  17th  day  of  Janmary,  1878. 

By  thb  Right  Honoitrable  thk  Lords  of  the  CoMMnm 
OF  Her  Majesty's  Most  Honourable  Privy  Council 
ON  Education. 

1.  The  Lords  of  the  Committee  of  Council  on  Education  ogd- 
sider  the  subject  of  Science  Instruction  in  Training  Col^es. 
They  believe  that  the  time  has  arrived  when  a  special  exaniia- 
tion  should  be  instituted  at  a  period  of  the  year  better  adapted 
to  the  Training  Colleges  than  May ;  and  that  the  nature  of  tKc 
examination  and  the  payments  made  on  the  results  should  be 
modified  to  suit  the  circumstances  of  those  Colleges. 

2.  The;^  Uierefore  determine  that  in  future  a  special  Exuaina- 
tion  in  Science  shall  be  held  in  the  Training  Colleges  in  Decern* 
ber,  immediately  before  the  ordinary  Christinas  Eumination. 

3.  The  examination  will  not  be  open  to  Acting  Teachers.  It 
wiU  be  held  in  those  subjects  only  for  which  a  special  coarse  of 
instruction  is  provided  in  the  time  table  of  the  College,  and  will 
be  conducted  by  one  of  Her  Majesty's  Inspectors,  or  by  an 
officer  of  the  Science  and  Art  Department. 

4.  No  Student  in  a  Training  College  will  be  allowed  to  attend 
the  Msnr  examinations  of  the  Science  and  Art  Depaitment 

5.  The  examination  will  be  confined  to  the  following  ten 
subjects : — 

1.  Mathematics. 

2.  Theoretical  Mechanics. 

3.  Applied  Mechanics 

4.  Acoustics,  Light  and  Heat. 

5.  Magnetism  and  Electricity. 

6.  Inorganic  Chemistry,  including  Practical  Chemistry. 

7.  Aniinied  Physiology. 

8.  Elementary  Botany. 

9.  Physiography. 

10.  Principles  of  Agriculture. 

6.  No  Male  Student  will  be  permitted  to  take  up  more  than 
two  subjects  in  any  one  year.  Women  will  not  be  permitted  to 
take  mote  than  one  science  subject  in  a  year, 

7.  The  examination,  except  for  Mathematics,  will  be  based  on 
the  syllabus  of  the  several  subjects  given  in  the  Science  Direc- 
tory. But  the  two  stages,  Elementary  and  Advanced,  will  be 
treated  as  a  whole— one  paper  only  being  set.  These  examina- 
tion papers  will  be  framoi  much  as  the  present  May  papers  arc 
framed,  that  is  to  say,  with  a  certain  number  of  compulsory 
Questions  and  a  certain  number  of  optional  questions,  some  of 
the  latter  being  more  difficult,  and  more  highly  marked,  tbao 
the  rest.  Questions  will  also  be  set  on  the  method  of  teachins 
various  branches  of  the  subject.  The  syllabus  for  the  Ma(h^ 
matical  examination  is  given  in  the  Appendix. 

8.  The  successful  Students  will  be  placed  in  the  1st  or  2od 
Class,  the  Standard  for  a  2nd  Class  being  as  high  as  that  of  a 
good  2nd  Class  in  the  present  Advanced  Stage,  and  for  the  ist 
Class  of  a  good  ist  CUss  in  the  Advanced  Stage. 

*  In  1882  the  passages  wQl  be  taken  from  Casardi B^llcGmlliefit  Book  II-. 
Virgil's  ^fitfiV/,  Book  VI.,  Saintines  PiccioU,  Book  I.,  Molly's  VAwft 
or  Racine's  ^/A^tr,  Goethe's  liaiirnHjounuy,  and  SchtUer*s  Af«r>«  5htf^- 
In  Z883  the  passages  will  be  taken  from  Cenat  de  BtUs  GalKec,  Book  In-. 
Virgil's  yEfuid,  Book  VI.,  Bonnechose'sZ««^^«rir.  MoK4re*»if/lnf% 
Goethe's  Italian  Journey ,  and  bchiller's  Maria  Stuart, 
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9.  All  Stadents  who  pass  will  be  registered  as  qualified  to 
earn  payments  on  results  and  will  receive  certificates,  bat  no 
prizes  will  be  given. 

APPENDIX. 

1.  A  Student  of  the  first  year  may  not  take  up  more  than  one 

language  or  one  science. 

2.  A  Student  who  at  the  end  of  her  first  year  passes  with  credit 

in  history  or  geography  may  in  her  second  year  omit  one 
of  these  subjects  in  wmch  she  has  passed  with  credit,  and 
take  one  language  and  one  Science. 

3.  A  Student  who  &lls  below  a  creditable  pass  in  either  or  in 

both  of  these  subjects  must  take  it,  or  them,  up  again  in 
her  second  year. 

Acting  Teachers. 

Acting  Teachers,  who  attend  the  Christmas  Examination,  will 
receive  additional  marks  for  any  two  of  the  specified  Science 
Subjects,  in  which  they  may  faiave  obtained  a  first  or  second 
class  in  the  Advanced  Stage  or  in  honours,  at  one  of  the  May 
Examinations  held  by  the  Science  and  Art  Department. 


SUcent  IFnspection  Questions. 

ynu  EdiUr  rapectfuUy  solicits  contributiom'-aU  of  which  will 
ke  regarded  as  strictly  P&IVATB— /S?  this  column.  For  obvious 
reasons^  it  cannot  be  stated  in  which  district  the  questions  have 
been  set,} 

Arithmetic. 

STANDARD   I. 

(i)  Add  together  seven  hundred  and  nine,  eighty- 
four,  six  hun£ed,  fifty-eight,  five  hundred  and  eighty, 
and  four.    Ans.  2035. 

(2)  From  six  hundred  and  eight,  take  one  hundred 
and  seventy-nine.     Ans.  429. 

(3)  From  seven  hundred  and  fifty,  take  sixty-four. 
Ans.  686. 

STANDARD   II. 

(i)  From  seventy-three  thousand  and  eighty-four, 
take  six  thousand  seven  hundred  and  ninety-five. 
Ans.  66,289. 

(2)  Divide  sixty-seven  thousand  eight  hundred  and 
thirty-six,  by  eight     Ans.  8479 — 4. 

(3)  Multiply  sixty-nine  thousand  seven  hundred  and 
eigh^  by  nine  hundred  and  seven.    Ans.  63,225,156. 

STANDARD   III. 

(i)  Write  out  in  words  the  numbers, — 3506, 400060, 
10300,  1 001,     Ans.  (none  required  for  a  teacher), 

(2)  A  man  owed  bills  to  the  amount  of  one  thou- 
sand five  hundred  pounds  and  sixpence  halfpenny. 
He  paid  first  eighty-seven  pounds  six  shillings  and 
fivepence;  then  four  hundred  and  seventy-three 
pounds  nine  shillings  and  eleven  pence.  How  much 
did  he  still  owe?    Ans.  ;^939  4s.  2^d. 

(3)  Add  together :  eight  hundred  and  three  pounds 
sixteen  shillings  and  fourpence  halfjpenny,  seventy-nine 
pounds  eight  shillings  and  tenpence,  twelve  shillings 
and  ninepence  three  farthings,  eight  hundred  and 
seventy-four  pounds  three  shillings  and  fivepence 
farthing,  six  thousand  and  thirty-four  pounds  sixteen 
shillings  and  elevenpence  halfpenny. 

Ans.  £1192  1 8s.  5d. 

(4)  Divide  four  hundred  and  eighty-two  thousand 
three  hundred  and  fifty,  by  six  hundred  and  fifly-one. 
Ans.  740 — 610  remainder. 


STANDARD  IV. 

(i)  Multiply  seventy  pounds  sixteen  shillings  and 
fourpence  halfpenny,  by  eight  hundred  and  six ;  and 
prove  the  sum.     Ans.  ;^57>o79  i8s.  3d. 

(2)  The  distance  between  two  towns  is  188  miles. 
If  a  train  ran  at  the  rate  of  82,720  yards  in  an  hour, 
how  long  would  it  take  to  perform  the  journey  ? 

Ans.  4  hours. 

(3)  Divide  forty  thousand  and  seventeen  pounds 
sixteen  shillings  and  fourpence  halfpenny,  by  five 
hundred  and  seventy-three.  Ans.  ;^69  i6s.  9|d. — 
321  remainder. 

(4)  Reduce  forty  thousand  three  hundred  and 
seventy-six  pounds  to  tons,  and  prove  the  sum. 

Ans.  18  tons,  o  cwt.  2  qrs. 

STANDARD  V. 

(i)  Find,  by  practice  only,  the  value  of  eight  hun- 
dred and  forty-seven  yards  of  cloth,  at  is.  7|d.  per 
yard.     Ans.  jfc67  18s.  8|d. 

(2)  Make  out  and  receipt  the  following  bill : — 

8  lbs.  of  tea  at  2i±  per  oz. 

16  stone  of  salt  at  4;|d.  per  stone 

9  stone  of  sugar  at  is.  9d.  per  ^  stone 
3  dozen  oranges  at  ij|d.  each. 

Ans.  j£$  8s.  3d. 

(3)  In  what  time  will  48  men  do  a  piece  of  work 
which  39  men  can  do  in  16  days?    Ans.  13  days. 

(4)  Find,  by  practice  only,  the  cost  of  6  tons  7  cwL 
I  qr.  of  coal,  at  j£i  8s.  4d.  per  ton. 

Ans.  j£g  os.  3|d. 

STANDARD  VI. 

i)  Add  I,  6j,  Jgl,  6i.     Ans.  164^. 
2)  Multiply  16 '04  by  '32,     Divide  ii2i'4  by  '534. 
Ans.  5*1328 ;  2100. 

(3)  Simplify  li^i^^     Ans.28J. 

(4)  Reduce  5  s.  to  the  decimal  of  13s.  4d.,  and  find 
the  value  of  J  of  f  of  i  of  155.    Ans.  -375  ;  3s. 

(5)  If  8  horses  plough  26  acres  in  4  days,  how 
long  will  12  horses  be  in  ploughing  39  acres? 

Ans.  4  days. 

Physical  Geography. 

(i)  What  is  the  distance  round  the  earth  ? 

f2)  What  is  the  diameter  ? 
3)  How  long  are  the  days  and  nights  at  the  Poles  ? 

(4)  Why  have  we  much  more  heat  in  summer  than 
in  winter  ? 

(5)  If  it  is  12  o'clock  at  London  what  time  is  it  at 
New  York,  if  there  is  90"*  between  them  ? 

(6)  When  it  is  12  o'clock  at  noon  at  London,  what 
is  the  time  at  St.  Petersburg,  which  is  about  30"  E. 
of  London  ? 

'7)  What  causes  day  and  night  ? 

[h)  How  long  does  it  take  the  earth  to  rotate  on  its 
axis? 

[9)  When  is  the  earth  nearest  the  sun  ? 
10)  Place  lead-pencil  in  similar  position  to  earth's 
axis. 

(11)  What  shape  is  the  earth  s  path  round  the  sun  ? 
One  word  for  it. 

(12)  When  have  we  full  moon? 

(13)  V  ".^^    " 

(14)  What  is  the  relative  position  of  the  moon,  earth. 
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and  sun  during  full  moon,  new  moon,  eclipse  of  moon ; 
also  eclipse  of  sun  ? 

(15)  Why  cannot  we  always  see  the  moon  ? 

(16)  When  do  we  see  the  moon  in  winter  ? 

(17)  Which  of  the  planets  is  nearest  the  sun  ? 

(18)  When  can  it  be  seen ?    Why  not  always? 

(19)  Next  planet?    When  can  it  be  seen?    What 
is  it  sometimes  called  ? 

(20)  How  many  motions  has  the  moon?    What 
are  they  ? 

Grammar. 

STANDARD   IV. 

Parse  these  sentences  : — 

(i)  She  took  a  long  run. 

(2)  James  did  a  just  act. 

(3)  In  return  we  spoke  thus. 

STANDARD  V. 

(i)  Parse : — 

(a)  Having  ill  deserved  this,  I  am  angry. 

\b)  We   lay   resting  among  the  meadow 
grass  and  flowers. 
(2)  Analyse: — 

(a)  To  tell  a  lie  is  never  right 

ip)  He  much  desires  to  go  away. 

STANDARD   VI. 

(i)  Parse  : — 

{a)  If  they  be  dead,  I  care  not  to  live. 

\b)  Where  can  you  be  found  ? 
(2)  Analyse : — 

It  is  not  true  that  James  is  a  better  player 
than  Henry. 


(SnflaflementjS  for  jFeiiruarg. 

Febmary  i.  Parliamentary   and    Law   Committee, 

N.U.E.T. 7.30  p.m. 

2.  Linnean  Society 8  p.m. 

Rojral  Society 

3.  Finance  of  Orphanage,  N.U.E.T. 
Council  of  Orphanage  .... 

4.  Organisation  Committee,  N.U.E.T.     . 
Executive,  N.U.E.T 

8.  Anthropological  Society 
Geological  Society       .... 

9.  Royal  Society 

10.  New  Shakspere  Society 

Finance  of  Prov.  Soc.,  N.  U.  E.T. 

General  Board 

13.  Finance  and   General  Purposes  Com- 
mittee, N.U.E.T 

Royal  Geographical  Society      . 

15.  Parliamentary    and    Law    Committee, 
^•U.lL.X.   •  .  •  •  •  * 

16.  Linnean  Society 

Royal  Society      .  .        ..       • 

17.  Geological  Society — Anniversary  Meet- 
ing     8  p.m. 

Executive,  N.U.E.T 7  p.m. 

18.  Organisation  Committee,  N.U.E.T.      .     10  a.m. 
20.  Central  Committee  of  Benevolent  Fund, 

N.U.E.T 7.15  p.m. 

22.  Geological  Society       ....    8  p.m. 
Anthropological  Society      .        .        .8  p.m. 

23.  Royal  Society 7.30  p.m. 

24.  Browning  Society.     Papers  by  J.  T. 
Nettleship,  ^sq.,  and  Miss  Lewis      .    8  p.m. 

27.  Finance  and   General  Purposes  Com- 
mittee, N.U.E.T.,       ....    7.30  p.m. 
Royal  Geographical  Society  .        .    8.30  p.m. 
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4.30  p.m. 

7.30  p.m. 
8  p.m. 

10  a.m. 

11  a.m. 
8  p.m. 
8  p.m. 
4'30  p.m. 
8  p.m. 

7  p>m. 

8  p.m. 

7.30  p.m. 
8.30  p.m. 

7.30  P'». 
8  p.m. 

4.30  p.m. 


yttblications  ttmi&elf« 

Arithmetic — 
(i)  Famsworth's  Domino  Caxds*    J.  B.  Ledsham. 

Drawing — 

(i)  Sweeting's  Dimwing  Copy  Books— Geometry.   Wtlker 
&Co. 

French — 
(i)  Grammar  of  the  French  Language.    National  Society, 

Geometry — 
(i)  Wright's  Lessons  on  Form.    Longmans  &  Co, 

General  Literature — 

(i)  Maria  Wuz  and  Lorenz  Stark.    Longmans  &  Co. 

(2)  Crawley's    Handbook   of    Competitive    Examinations. 

Longmans  &  Co. 

(3)  Bosco's  History  of  Modem  Italy.    Longmans  &  Co. 

(4)  Bret    Harte*s     George    Waslungton     iEsop's    Fables. 

Hamilton. 

(5)  Mack's  Scrap  Packet    W.  Mack. 

(6)  Dawson's  Pamphlet  on  School  Libraries.    Bale  &  Sons. 

Grammar— 

(t)  Nesbit's   Grammarland.    Third    Edition.     Honlston  & 
Sons. 

Greek— 
(i)  Arnold's  Greek  Prose  Composition.    Rivingtons. 

Literature— 

I 

(i)  Arnold's  Poetry  and  Prose.    Longmans  &  Co. 
(2)  Reade's  How  to  Write  English.    J.  H.  Houghton. 

Music — 

(0  Choral  Festival  Music  Book.    Wesleyan  Methodist  S.S. 

Union. 
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&Son. 

Prize  Books— 
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(I)  Watt's  ScientiBc  Industries  Explained.    Vol.  II.   W.  & 
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Methodist  S.S.  Union. 

(2)  Scripture  Lesson  List.    Wesleyan  Methodist  S.S.  Uiiioo- 
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BelFs  *  Standard  Elocutionist,'  lately  published  by 
Messrs.  MuUan  &  Son,  has  been  purchased  by  Messrs 
Hodder  &  Stoughton,  who  are  now  issuing  the  bun- 
dred-and-first  thousand. 
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{Continued from  page  557.) 

BY  WILLIAM  SPENCERy 
Auiker  of  •  Spencers  Exercises  in  Ariihnutu* 

(b)  After  simple  interest,  naturally  comes  Compound 
Interest^  which  we  at  once  proceed  to  consider.  I 
first  explain  and  illustrate  the  difference  between 
simple  and  compound  interest,  that  at  simple  interest 
the  money  due  as  interest  is  assumed  to  be  paid  when 
it  is  due — yearly  or  half-yearly  generally.  At  com- 
pound interest,  however,  the  interest  is  assumed  as 
not  paid,  but  is,  when  due,  added  to  the  principal, 
which  consequently  causes  the  interest  to  increase  at 
an  accelerated  ratio.  I  should  illustrate  somewhat  as 
follows : — I  place  out  at  interest  two  sums,  each  of 
;;^ioo,  say  in  a  bank,  one  of  the  sums  being  placed  at 
simple  interest,  and  the  other  at  compound,  the  interest 
on  each  at  5  per  cent  being  due  yearly.  At  the  end 
of  the  year  I  receive  the £,<^  due  on  the  amount  out 
at  simple  interest,  but  instead  of  receiving  the -^5  due 
on  the  other  ;^ioo  I  have  it  added  to  the  ;^ioo,  so 
that  die  banker  has  now  £,\o^  of  mine,  on  which 
j^io5  the  interest  for  the  second  year  will  have  to  be 
reckoned.  For  this  second  year  the  ^^  105  will  make 
J[^c^  5s.  interest,  which  now  added  to  the  ^105  will 
make  the  principal  JE,\  10  5s.  for  the  third  year.  The 
interest  on  this  last  sum  will  be  ^^5  los.  3d.,  which 
added  to  the;^iio  5S.=;^iis  155.  3d.,  the  amount 
of  ;^ioo  in  the  3  years,  or  the  principal  for  the  4th 
year  if  we  wish  to  proceed  any  further.  Hence 
the  compound  mterest  on  the  ^100  for  3  years  is 
^15  15s.  3d,  while  the  simple  interest  on  the  other 
;;^  1 00  is  only  (^^5  X3  =  );^i5;  so  that  the  compound 
interest  is  15  s.  3d.  more  than  the  simple  interest 

VOL,   L 


(^i)  We  will  now  work  an  example  or  two  requiring 
the  compound  interest  of  a  given  sum  for  a  given  time: 
— Find  the  compoimd  interest  of  ;^765o  for  4  years 
at  2||  per  cent  per  annum.  When  the  rate  per  cent 
is  a  sub-multiple  of  100,  as  ^  ^,  ^,  etc,  compound 
interest  may  be  worked  and  represented  most  suc- 
cinctly somewhat  in  the  form  of  a  practice  sum  as 
bielow,  the  work  being  performed  decimally  in  ^'s  ia 
preference  to  shillings  and  pence. 


2i  p.c.isJir 


)> 


>9 


A 


)) 


)) 


>l 


)> 


7650 

191*25  int  for  ist  yr. 


7841*25  prin.  for  2nd  yr. 
196*03125  int  for  2nd  yr. 


^8037*28125  prin.  for  3rd  yr. 
200*93203125  int  for  3rd  yr. 


^^8238*21328x25  prin.  for  4th  yr. 
205 '955332031 25  in.  for  4th  yr. 


8444*16861328125  amt  in  the  4yrs. 
7650*  the  original  prin.  de- 

[ducted 

Answer  .  ;£'794*i686i328i25  compd.  int  for  the 

20  ^4yr§. 


s.  3-372265625^^ 
12 

d.  4*4671875^^ 


Another  example : — A  young  man  who  enters  a  situ- 
ation at  the  age  of  21,  lays  by  out  of  his  salary  jQio 
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at  the  endoi  each  year,  and  invests  his  savings  at  5  per 
cent  compound  interest ;  what  will  he  be  worth  at  the 
age  of  25  ? 
J^2o  I  St  year's  saving,  or  worth  at  22  years  of  age. 
I  interest  on  the  above. 
20  2nd  year's  saving. 

41  worth  at  23 

2*05  interest  on  the  above. 
20"  3rd  year's  saving, 

63*05  worth  at  24. 
3 '1525  interest  on  the  above. 
20'  4th  (last)  year's  saving. 
;;^86'2025  =  ^86  4s.  o^d  Ans. 

Five  per  cent  being  ^,  the  interest  is  found  by 
taking  successively  ^  of  the  principal,  or  his  worth  at 
each  year 

In  compound  interest  the  interest  is  sometimes 
considered  as  due  halfyeziXy,  when,  of  course,  the  in- 
terest for  each  halfytzx  must  be  added  successively  to 
the  preceding  principal.  For  instance,  we  see  how 
many  half  years  there  are  in  the  given  time,  and  add 
so  many  times  half-a-year's  interest     If  the  rate  be  5 

per  cent  add  -^  instead  of  ^V)  ^  4  P^^  ^^^  ^^  vis  ^^~ 
stead  of  ^^,  or  whatever  the  modus  operandi  for  ob- 
taining the  interest,  get  half-a-year's  only.  Of  course 
the  oftener  the  interest  is  added  to  the  principal  the 
more  rapidly  the  amount  increases,  as  the  following 
example  will  show.  What  is  the  difference  of  com- 
pound interest,  between  being  payable  yearly  and  half- 
yearly,  of  ;^575  at  4  per  cent  for  two  years  ? 

575;"^  3V575^ 

23- 


1 

5T 


h 
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23-92 


;;^62r92 


"•5 


^586 


•5 

1 1 73 
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•23 

1 1  '9646 


6io'i946 
12*203892 


^622*398492 

^^62 2 -39849 2  amount  half-yearly. 
621*92  „        yearly. 

^*478492  =  9s.  6-838o8d  Ans. 

Explain  to  the  class  clearly  the  result  obtained — 
that  nearly  9s.  yd  more  would  be  made  as  interest  by 
being  reckoned  as  due  half-yearly  instead  of  yearly.  I 
should  point  out  also  that  if  the  interest  was  reckoned 
quarterly,  the  increase  would  be  still  greater ;  and  as  the 
operation  would  be  very  easy,  though  rather  lengthy, 
by  simply  adding  ^  of  ^V  or  \  ^^  ^  =  7^17  '^  ^^  P™- 
cipal  eight  times,  I  would  have  it  worked  out,  and 
then  compare  the  three  results. 

(^2)  We  will  now  Jlnd  tJu  principal  that  will  amount 
to  a  certain  sum,  or  produce  a  given  interest  in  a 
given  time.  Here  the  principle  and  process  are  iden- 
tical with  those  for  simple  interest  given  under  a^ 
Without  further  comment  we  will  therefore  work  out 
a  short  example.  WTiat  principal  will  amount  to 
£<iOoo  in  2  years  at  5  per  cent  compound  interest  ? 


Here  we  first  find  what  ;^i,  or  ;;^ioo — ^which  I  prefer, 
and  therefore  generally  take — would  amount  to  in  the 
time.  ;^ioo  +  5  =  J6105  amount  in  i  year,  and 
;^io5-h5i  =  ;^iioi  amount  in  2  years— 5  per  cent, 
that  is  ^,   being  added  in  each  case.    As  ;{^ioo 

amounts  to  iio|,  the  principal  is 


TOO 

iio| 


={^ofthe 


amount;  hence  |^f  of  £^000^ £^iii  2s.  11^ 
Ans.  As  I  have  a  firm  belief  of  the  utifity  of  working 
out  the  same  question  by  a  variety  of  methods,  I 
would  find  out  what  £\  amounts  to,  and  then  work 
it  out  decimally — ^thus,  as;£'ioo  amounts  to ;^i  10*25, 
£\  would  amount  to  ;^i*io25,  then  as  often  as  this 
laA  number  will  go  in  the^5ooo  will  be  the  result 
in  ;^s.  In  dividing  the  £soqo  by  ^1*1025,  if  the 
figures  are  continued  as  decimal  of  a  £y  they  will  not 
terminate,  and  consequently  the  exact  answer  as  above 
would  not  be  obtained,  though  if  continued  far 
enough  would  be  sufficiently  near  for  all  practical 
purposes — to  the  infinitesimal  decimal  of  a  penny. 
By  multiplying  each  number,  however,  by  10,000  ve 
have  ;^5o,ooo,ooo-Mio25,  the  decimals  being  elimi- 
nated, so  that  now  it  is  simply  compound  division. 
In  compound  mtGXQsX.  t/ie finding  of  the  rate  per  cent  3s 
well  as  the  finding  of  the.  time^  corresponding  totfiand 
tf 3  respectively  in  our  remarks  on  simple  interest,  are 
rarely  attempted  without  the  use  of  logarithms;  heie, 
therefore,  we  close  .our  exposition  of  the  teaching  o( 
interest 

{c)  Discount  naturally  follows  interest,  and  there 
fore  to  it  we  at  once  proceed.     I  first  tty  to  make 
clear  the  meaning  of  the  term  discount — somethmg 
taken  off  an  account  for  paying  it  before  due.    I  sup- 
pose that  I  owe  a  person  ;£^io5  due  one  year  hence, 
and  that  money  is  worth  5  per  cent     Well,  he  wants 
the  money  now^  and  I  happen  to  have  ;£ioo  to  in- 
vest, so  that  I  might  either  invest  my  ;^ioo  for  ajtar 
making  jQi  interest  and  thus  amounting  to  ;^io5,  or 
if  he  choose,  instead  of  lending  the  ^100  to  a  third 
party,  I  can  pay  him  the  ;;^ioo  direct  which  will  make 
him  jQ^  interest     Hence  at  the  end  of  the  year,  when 
the  jt  ^05  is  really  due,  he  has  got  his  full  amount— 
;^io5.     I  have  paid  him  ^100  instead  of  ;^io5,  the 
jQ^   being  discount,  and  the  amount  actually  paid, 
called  the  Present  Worth,  if  put  out  at  interest  would 
make  exactly  the  same  money  as  has  been  taken  off  Jot 
discounts     These  words  in  italics  express  the  principle 
on  which  discount  is  based,  and  must  be  indelibly 
impressed  on  the  memory,  as  well  as  clearly  under 
stood.     Hence  in  order  to  find  the  discount  of  any 
sum  of  money,  find  what  ^100  would  amount  to  at 
the  given  rate  and  for  the  given  time — as  in  the  above 
;^ioo  amounts  to  ;;^io5, — then  the  present  worth  of 
;^io5  is  ^100,  consequently  the  discount  on  £ioi 
(mind,  not  on  ;£ioo)  is  ^5,  that  is  t8t  =  A'?^  ^\ 
given  sum.      Here  explain  clearly  the  meaning  ot 
Present  Worth  (generally  expressed  P.W.),  and  show 
the  fitness  of  the  term — worth  at  the  present  time. 

(^•i)  We  will  now  work  out  a  few  examples  and 
msike  them  the  basis  of  any  explanatory  remarb:-;- 
First,  wJun  the  discount  or  P.  W.  is  required.  What  is 
the  discount  on  £1^  12s.  9d  due  2J  years  hence  at 
4  per  cent  simple  interest  ?  jQ^  X  2|  =  ;;^io  interest 
of  ;£ioo  for  the  time,  hence  ;^ioo  would  amount  to 
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What  is  the  present  worth  of  ^<^o  due  in  100  days 
at  3 i  per  cent?  First,  100  days=4^  =  U  year,  and 
;^|^x^  =  ;£j-|^  =  |§-  interest  of  j£ioo,  hence  ^100 
amounts  to  ;6  io^>f^  >  consequently  the  Present  Worth 

equals  -^^     =  ?5?2  « 15?.  of  the  money  given,  and 
'5     7370    737 


loo^o 


tJt  o^;^5o  =  ;^49  ios.  6,^^d.  Ans. 

Discount  is  generally  reckoned  on  the  theory  or 
principle  of  simple  interest,  but  for  long  periods  it 
should  be  based  on  compound  interest,  otherwise  the 
payee  gains  an  advantage  to  the  detriment  of  the 
payer.  What  is  the  discount  of  ;£^75o  due  2  years 
hence  at  5  per  cent  compound  interest?  Here  ^100 
at  compound  interest  would  make  ^10  ss.  in  the  two 
years,  bat  at  simple  interest  only  ;;^io ;  hence,  as 


before  shown  the  discount  will  be 


no- 


T*^    Of 


£11^"^ £^9  14s.  6J^d.  Ans.  Had  simple  interest 
been  reckoned  the  result  would  have  been  tVV'^tV  °^ 
£lS^^£^^  3S.  7TVd- 

{c2)  We  will  novf  find  the  original  amount  when  the 
present  worth,  time,  and  rate  are  given : — A  person 
pays;£'725  ready  cash  for  a  bill  due  8  months  hence 
at  4  per  cent ;  what  was  the  amount  of  the  bill  ?  Eight 
months ^'f  year,  then  jQ^ X  f  =v£2j  interest  of  ^loo; 
hence  ;£^ioo  would  amount  to  ;^io23,  that  is,  the 

P. W.    is  i^.,  =  3??  =  75    of  the  full  debt;  or  the  full 
1023     308     77 

debt  is  ^l  of  the  P.W.,  and  fj  of  ^750  = 
£T44  6s.  8d.  Ans.     Working  on  the  basis  italicised 

under  r,  the  operation  may  be  more  easily  performed ; 
thus,  ;^725  being  the  P.W.,  it  would  amount  to  the 
original  sum  in  8  months  at  4  per  cent    £l2$x^,(^ 

X  *=;^i9  6s.  8d.  the  interest,  or  in  other  words  the 
discount  that  has  been  taken  off;  then  ;^725  + 
^19  6s.  8d  =;^744  6s.  8d.  Ans. 

(^3)  We  now  proceed  lofind  the  rate  per  cent.^  the 
other  data  being  given.  Here  all  that  is  required  is 
an  intelligent  appreciation  and  application  of  the 
l>rinciple  quoted  under  c  and  just  applied  above^-n^^., 
I  owe  a  bill  of  ;£'i2  17s.  6d.  due  in  8  months,  which  I 
at  once  discharge  by  paying  jQi2  los. ;  what  rate  of 
discount  am  I  allowed  ?  It  is  evident  from  the  data 
that  7s.  6d.  is  the  interest  of  ;£i2  los.  for  8  months, 
then  7s.  6d  x  i^  (a  year  being  i|  times  8  months)  = 
1  IS.  3d.  the  interest  of  jQi2  los.  for  a  year.  Now 
;^ 1 00  is  just  8  times  ;^i2  los.,  then  iis.  3d.  x8=s 
jQ^  I  OS.  Ans. 

Another  example  : — A  bill  of  ;^84i  3s.  4d.  due  in 
9  months  is  cashed  for  ;^8i6  13s.  4d.  ;  what  rate  per 
rent  per  annum  discount  was  allowed  ? 
£     s.    ± 

841     3    4 
816  13    4 

3)  24  10    o  int  of  ^816  13s.  4d.  for  9  months. 

834      >9  n  3         » 

32    13      4         n  n  12  „ 


Now  ;^8i6  13s.  4d.  =8J^  hundreds  of  jQ%  and 
^32  13s.  4d.-f-8-i  =  (;^i96-r49  =  );£4ratepercent 
Ans. 

(^4)  Lastly,  we  -wiW  find  the  time  in  which  a  sum  of 
money  would  have  been  due — e,g.y  a  bill  of  ;^i52  5s.  is 
cashed  for  £^$0  at  4*  i^er  cent  per  annum  discount ; 


in  what  time  would  it  have  been  due  ?  Applying  our 
principle  as  previously,  ;£'iso  would  amount  to 
^152  4s.  in  some  unknown  time  at  4I  per  cent ;  that 
i?>  ;6 1 50  would  make  £2  5s.  interest  in  the  unknown 
time  at  4^  per  cent  Now  ;£"  1 50  would  make  jQ^\  x  i  i 
=  £6\  =  £6  15s.  in  a  year^  hence  whatever  number  of 
times,  integral  or  fraction,  that;£'2  5s.  is  (of)  £6  5s. 
is  the  answer  in  years.  As  £2  5s.  is  ^  of  £6  5s.  the 
time  is  ^  year  =  4  months.  Ans. 

From  the  explanations  and  workings  under  the 
above  four  heads,  with  an  unlimited  number  of  ques- 
tions for  class-work,  I  find  that  boys  of  average  intel- 
ligence are  soon  able  to  work  any  ordinary  question 
in  discount  however  presented. 

In  closing  our  remarks  on  discount,  we  ought  to 
mention  that  spurious  kind  called  Banker^  Discount^ 
which  is  simply  discount  reckoned  as  interest  For 
instance,  I  wish  to  cash  a  ;^ioo  bill,  due  3  months 
hence  at  4  per  cent  The  true  discount  would  be  y,Vp 
of  the  ^100  =  19s.  9Yi?r»  ^^^  ^^^  bankers'  discount 
would  be  simply  the  interest  of  ;£ioo  for  the  3  months, 
that  is  £iy  hence  the  advantage  to  the  banker  of 
nearly  2|d  This  bankers'  discount  is  also  sometimes 
called  traders'  discount,  where  the  slight  advantage  of 
course  is  with  the  pay^r.  Three  days'  grace  can  be 
legally  claimed  by  the  person  or  firm  on  whom  a  bill 
is  drawn,  so  that  it  is  not  properly  papble  until  three 
days  after  its  dati  for  payment 

(To  be  continued,) 


^^. 


*^*  We  are  sorry  to  disappoint  the  many  friends  who  desire  us^ 
to  quote  the  price  of  each  work  noticed  in  our  columns. 
This  we  would  respectfully  point  out  is  the  publishers'  duty 
and  not  ours  ;  we  give  publicity  enough  to  a  book  when  we 
review  it  Our  readers  should  peruse  the  advertisements 
in  our  pages,  and  failing  to  find  the  price  here,  it  would  be 
•  no  great  trouble  or  expense  to  drop  a  line  to  the  publishers 
whose  name  and  address  we  will  gladly  give. 

The  Teacher's  Handbook  to  the  Circle  of 
Knowledge.  By  the  late  Charles  Baker. 
London  :  67,  Paternoster  Row. 
The  well-known  scries  entitled  *  The  Circle  of  Know- 
ledge,' comprised  an  extensive  compendium  of  all  kinds 
of  facts  arranged  in  grades  suitable  to  what  we  now  term 
the  different '  Standards.'  The  series  proceeded  under 
the  assumption  that  the  inculcation  of  information  on 
every  branch  of  knowledge  was  the  main  purport  of 
education.  But  this  crammiog  process — for  such  it 
really  is— ignored  to  a  great  extent  the  cultivation  of  the 
reasoning  powers,  and  left  less  room  for  taste,  imagina* 
tion,  and  fancy.  By  general  consent  the  Gradgrind  system 
was  discouraged,  and  children  were  not  condemned  to  read 
mere  collections  of  facts.  The  book  before  ns,  however, 
is  less  open  to  the  above  objections,  on  account  of  its 
being  designed  for  the  use  of  teachersy  and  not  as  a 
readtng-book  for  children.  As  a  compendium  of  infor- 
mation it  is  doubtless  valuable,  and  will  save  much 
trouble  in  hunting  for  materials  for  object-lessons, and  the 
information  contained  in  ordinary  cyclopedias,  together 
with  a  great  deal  of  that  which  would  have  to  be  sought 
for  in  dictionaries.  The  statement  conveyed  in  each 
'  lesson '  is  accompanied  on  the  opposite  page  by  a  list  of 
words,  with  their  derivations  and  explanations.  This 
occupies  one  column  of  the  elucidatory  page,  the  remain- 
ing column  being  made  up  of  well-arranged  questions  on 
the  subject-lesson.  To  some,  these  questions  may  be 
useful,  but  good  teachers  know  that  youthful  intelligence 
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must  be  probed  by  question  upon  question,  according  to 
the  answer  given,  and  the  mere  set  answer  to  a  foraial 
question  be  discouraged.  It  is,  indeed,  this  probing  pro* 
cess  that  develops  true  education.  The  final  result  may 
be  gathered  up,  or  may  be  often  left  unstated,  like  the 
answer  of  a  sum,  which,  though  apparently  the  most  im- 
portant part  of  an  arithmetical  operation,  bears  no  com- 
parison to  the  educational  value  of  the  process  by  which 
the  result  is  attained.  Leading  questions  thus  employed 
have  their  use,  and  are  free  from  the  delusive  notion  of 
merely  taking  a  question  and  its  answer  without — as  a 
school-boy  would  say — doing  the  sum. 

The  so-called  ^  lessons '  contain  material  enough  in  the 
way  of  ^cts  and  words  for  at  least  three  or  four  ordinary 
lessons.  To  ^read,  mark,  and  learn'  should  ever  be 
accompanied  with  the  remaining  and  most  important 
part  to  'inwardly  digest.'  It  is  by  this  means,  and  this 
alone,  that  intellectual  strength  is  attained.  A  good 
teacher  will  not  be  annoyed  at  frequent  forgetfulness  of 
facts  on  part  of  little  pupils,  but  be  ready  to  say  with 
Romeo — *  And  Til  still  stay  to  have  thee  still  forget.* 

Scientific  Industries  Explained.  By  Alexander 
Watt  Edinburgh  and  London :  W.  and  A.  K. 
Johnston. 

This,  we  ought  to  have  indicated  in  the  titie,  is  the 
second  vol.  on  Scientific  Industries,  the  first  of  which  we 
have  already  had  to  notice.  The  book  before  us  begins 
with  an  explanation  and  description  of  the  electric  light. 
By  the  aid  of  several  good  illustrations  the  explanatory 
text  brings  this  interesting  subject  within  the  compre* 
hension  of  intelligent  youthful  readers.  Among  other 
applications  of  electrical  action,  this  little  volume  treats 
of  the  deposition  of  alloys,  electro-timing,  and  electro- 
typing  in  general  The  telephone  is  also  described. 
Perhaps  the  most  interesting  chapters  are  those  on  nickel- 
plating  and  the  use  of  tungstate  of  soda  and  other  anti- 
combustible  appliances.  This  second  volume  is  altogether 
a  worthy  sequel  to  its  predecessor,  and  an  interesting 
reading-book  withal.  Some  valuable  hints  are  given  on 
the  preservation  of  fish,  meat,  and  other  kinds  of  perishable 
food  by  means  of  salt,  sugar,  or  by  the  application  of  a 
few  well-known  acids.  To  know  that  meat  or  fish 
immersed  for  a  short  time  in  wafer  containing  a  small 
quantity  of  creosote  will  keep  good  for  some  time  in  very 
hot  weather,  is  important  to  every  housekeeper.  To  be 
aware  also  that  by  being  immersed  in  a  vegetable  acid, 
such  as  wood  vinegar,  meat  and  fish  will  keep  good  for 
an  indefinite  period  is  of  more  value  still  to  the  thought- 
ful housewife.  We  have  also  some  interesting  accounts 
of  the  processes  of  preparing  the  tinned  or  canned  meats, 
and  other  kinds  of  food,  together  with  the  now  important 
process  of  refrigeration.  After  being  landed  in  good  con- 
dition on  our  shores  after  a  long  voyage,  all  that  seems 
now  wanting  to  ensure  a  continuous  stock  and  supply  of 
good  fresh  meat  is  the  construction  of  refrigerating  cellars 
or  chambers  at  our  ports  or  markets. 

How  to  Write  English.  By  A.  Arthur  Reade. 
Louth,  T.  H.  Houghton ;  and  London,  Marshall 
and  Co. 

The  study  of  English  is  greatly  increasing,  and  its 
importance  more  and  more  appreciated.  The  command 
which  some  celebrated  speakers  and  writers  acquired  over 
our  language  was  often  erroneously  attributed  to  the 
influence  of  a  classical  education.  But  this  is  shown  to 
be  erroneous  by  the  powerfrd  clearness ,  of  writers 
unacquainted  with  Latin  or  Greek,  as  Bunyan,  Cobbett, 
and  Defoe.  The  labour,  however,  of  translating  and  re- 
arranging words  gives  power  to  the  classical  student  over 
his  mother  tongue,  irrespective  of  the  nature  or  peculiarities 
of  the  foreign  language  he  studies.  Thh  truth  of  the 
need  and  value  of  labour,  great  and  incessant,  to  attain 
facility-— we  talk  not  of  perfection— in  plain  English  is 
shownby  Mr.  Reade  to  be  indispensable.    In  the  exami- 


nation papers  of  pupil-teachers  failure  in  English  com- 
position is  most  common.  Of  course  the  necessity  of 
labour  is  first  to  be  seen,  and  next  the  wise  direction  of 
effort  is  no  less  important  Genius,  according  to  some 
of  our  best  thinkers,  is  the  result  of  painstaking  effort 
Sydney  Smith  observed  that  '  A  man  proves  a  miracle  of 
genius  because  he  has  been  a  miracle  of  labour.'  In  a 
similar  manner  Carissinai,  when  praised  for  tiie  gTacefbl- 
ness  and  ease  of  his  melodies,  replied, '  Ah !  questo  facile 
quanto  e'  difficile!'  which  we  may  translate  by,  'Ah! 
with  what  difficulty  is  this  ease  acquired ! '  Perhaps  no 
writer  shows  more  apparent  spontaneity  and  freshness 
than  Dickens,  and  yet  a  glimpse  at  Dickens'  manuscripts 
show  the  exceeding  care  and  frequent  revision  with  which 
he  wrote.  Every  branch  of  human  efibrt  tells  the  same 
tale,  that  the  perfection  of  art  is  attained  by  great  labour 
with  the  result  of  the  apparent  absence  of  aiU  art  The 
study  of  the  best  auUiors  Mr.  Reade  wisely  shows  has  an 
imperceptible  though  real  influence  in  regard  to  style. 
Among  modem  writers  Macanlay  stands  deservedly  high 
in  regard  to  vigour,  animation,  copiousness,  clearness,  and 
pure  English.  His  English  was  often  homely,  but  never 
vulgar.  Mr.  Rnskin's  style  is  so  perfect  that  people  an 
apt  to  value  his  sayings  even  more  for  their  manner  thao 
their  matter.  We  are  espedaUy  p^lad  to  find  Mr.  Reade 
eschews  the  fine  writiiig  in  which  penny-a-liners  are 
often  tempted  to  indulge,  and  gives  us  some  amusio; 
examples  from  the  Daily  Telegraphy  who  told  the  pab&c 
that  the  miners'  grievances  '  found  a  friendly  echo  is  tbe 
philanthropic  breast  of  Lord  Shaftesbury.' 

Dr.  Johnson's  uiuread  writings  and  much-read  talk  ue 
an  excellent  commentary  on  the  unsoitableness  o(^ 
former  and  the  attractive  force  of  the  latter.    This  is 
amusingly  exemplified  in  one  of  his  letters  to  Mrs.  Thnie 
in  which  he  wrote  : — *  When  we  were  taken  upstairs,  a 
dirty  fellow  bounced  out  ot  a  bed  in  which  one  of  as  was 
to  lie.'    This  was  changed  by  the  Doctor  in  his  book  for 
the  following  : — ^  Out  of  tbe  bed  on  which  we  were  to 
repose  there  started  up  at  our  entrance  a  man  as  bladtas 
a  Cyclops  from  a  forge.'    This  love  of  fine  words  is  oAeo 
a  snare.    An  earnest  preacher  once  evidently  taken  widi 
the  word  solitude  thus  impressed  it  upon  his  hearers  :— 
'  The  devil  tempts  us  sometimes  in  our  solitude,  and 
sometimes  when  we  are  alone ! ' 

We  have  transgressed  our  limits,  or  would  also  commend 
the  good  taste  of  Mr.  Reade  in  reconunending  the 
avoidance  of  slang  and  vulgarity  on  the  one  hand  as  tho- 
roughly as  he  discountenances  fine  writing,  technicalities, 
foreigii  words,  and  in  short  any  departure  from  what  people 
most  readily  understand,  and  which  refuses  to  court  a  senile 
by  pandering  to  a  low  taste.  The  grammatical  details  are 
given  in  as  readable  and  pleasant  style  as  the  general 
introductory  recommendations.  Altogether  the  book  is 
much  to  be  conunended. 

Board-School  Gymnastics,  for  Home  and  School 
use.  By  Alfred  T,  Story.  London:  L.N.  Fowler, 
Ludgate  Circus. 

Gynmastics  has  long  formed  a  part  of  education,  aod 
is  coming  more  and  more  into  use.  Boys  have  made 
cricket  and  their  other  athletic  games  increasingly  popo; 
lar  since  Hughes,  Kingsley,  and  others  associated  physi- 
cal exertion  very  closely  with  Christianity.  With  giris> 
gymnastic  exercises  have  been  mostly  restricted  to  a  few 
perfunctory  performances  with  a  back-board,  a  few  ri^ 
and  a  little  irregular  exercise  with  the  dumb-bells.  The 
little  book  before  us  gives  a  systematic  course  of  exer- 
cises by  which  uniform  and  healthy  development  of  tte 
bodily  powers  can  be  attained.  The  author  wisely  ob- 
serves that,  '  What  is  required  is  not  to  make  acrobats 
and  athletes  of  children,'  and  that  'the  simpler  move- 
ments of  the  wand  and  dumb-bell  exercises  can  be  done 
by  the  youngest  children.'  The  appliances  recommeDded 
are  so  simple  and  inexpensive — comprising  a  few  ^jw 
rods  or  wands,  a  few  pairs  of  wooden  dumb-bells,  and  a 
number  of  wooden  rings— that  tiie  cost  is  simply  next  to 
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nothing.  The  exercises  are  not  only  clearly  described, 
bttt  what  is  of  far  greater  importance,  accompanied  with 
clear  illustrations,  and  advice  as  to  the  number  of  times 
each  exercise  should  be  repeated.  Of  course  these  exer- 
cises fail  in  the  zest  of  enjoyment  that  good  games  im- 
part»  but  games  of  an  athletic  kind  for  girls  seem  yet  to 
be  developed.  The  battledore  and  shuttlecock  is  a  poor 
and  mostly  solitary  affair,  and  ^he  skipi)ing-rope  involves , 
violent  exertion  that  is  liable  to  result  in  coldls  taken  by  * 
subsequent  rest.  Another  hindrance  to  good  out-of-door 
games  for  girls  is  the  want  of  room  except  under  favour- 
able circumstances.  With  these  difficulties,a  careful  resort 
to  such  regular  exercises  as  this  book  details  is  to  be  re- 
commended as  almost  indispensable  for  health. 

English  Poetry  and  Prose,  selected  and  edited 
by  Thomas  Arnold,  M.A-  London  :  Longmans, 
Green,  and  Co. 

This  collection  on  the  lines  of  Chambers'  '  English 
Literature '  and  innumerable  others,  contains  specimens 
from  most  authors  of  repute,  chronologically  arran|^ed,  from 
the  latter  part  of  the  seventh  century,  beginnmg  with 
Caedmon  (a.d.  680),  down  to  the  present  date,  marked  by 
the  recent  death  of  Carlyle.    No  living  author  being 
quoted,  the  editor  has  thereby  avoided  invidious  com- 
parisons ;  but  in  a  book  of  such  comprehensive  design 
we  ou^t  surely  to  find  the  names  of  Adam  Smith,  Bloom- 
field,  Franklin,  Alison,  Bumey,  Elliott,  Ellis,  Palgrave, 
Nicol,  and  many  others  of  unquestionable  repute.  Surel^r 
we  ought  to  expect  that  the  names  of  Bulwer  and  Disraeli 
would  find  a  place  beside  that  of  Thackeray  1    Of  course 
many  omissions  must  be  made  in  any  book  of  selections, 
but  these  omissions  ought  to  comprise  the  less  laiown  in- 
stead of  the  most  popiDar  and  well-known  authors.    We 
fail  also  to  fall  in  with  some  of  Mr.  Arnold's  headings.  The 
term  Anglo-Saxon,  we  thought,  was  now  being  shunned 
by  all  thoughtful  writers.    The  writers  of  the  pre-Norman 
period  may  be  classified  under  the  term  Old  English,  in- 
stead of  this  latter  term  being  arbitrarily  forced  to  do  duty 
for  Chaucer  and  his  times.     The  term  Renaissance  is 
scarcely  applicable,  we  think,  to  tiie  literature  of  the 
early  Tudors.     In  fact,  these  headings,  unless  chronolo- 
gical, ought  to  be  free  from  unauthorised  and  fanciful 
terms.    We  are  grateful  for  the  translation  appended  to 
the  extracts  from  Alfred  and  a  few  other  writers  of  the 
early  English  period.     This  is  followed  by  a  copious 
footnote  explanation  of  obsolete  words  from  the  latter 
part  of  the  13th  to  the  middle  of  the  i6th  century,  when 
the  language  approached  its  present  form.    The  brief 
introductory  notes  are  perhaps  not  to  be  complained  of, 
as  the  book  is  professedly  a  sequel  to,  and  designed  to  be 
used  with,  the  author's  '  Manual  of  English  Literature.* 

Handbook    of   Competitive    Examinations. 

London :  Longmans  and  Co. 

We  feel  sure  that  many  of  our  readers  will  thank  us  for 
drawing  their  attention  to  this  really  valuable  handbook. 
Candidates  for  admission  to  any  department  of  Her 
Majesty's  service  will  find  it  indispensable.  Dr.  Crawley 
has  done  his  work  admirably.  The  book  has  the  ad- 
ditional merit  of  having  been  corrected  up  to  date  1882. 

The     River     Singers.      By    William     Robson. 

London  :     Wesleyan-Methodist    Sunday-School 

Union. 
We  have  nothing  but  commendation  to  express  in 
regard  to  this  book,  which  gives  us  an  account  of  the 
influences    of  religion    on  the   most  ignorant  of  our 
neglected  juveniles. 

Senior    Scholar's    Tablet  -  Book    for    1882. 

London  :     Wesleyan-Methodist    Sunday-School 
Union. 

» 

These  neat  little  books  are  brimful  of  good  matter 


or  every  Sunday  throughout  the  year.  Headed  by  a 
well-drawn  outline  illustration — excellent  for  a  small 
exercise  in  drawing — we  have  the  Scripture  lessons  for 
the  day,  followed  by  an  important  passage  called  the 
Golden  Text,  a  Hymn  Verse,  and  two  leading  ques- 
tions on  Christian  faith  and  duty.  On  the.  obverse,. or 
page  following,  we  have  a  page  of  Home  Questions  on 
these  lessons,  with  blank  lines  for  the  written  answers. 
The  Tablets  being  in  turn  to  be  detached,  renders  a  stiff 
cover  perhaps  needless.  The  books  and  the  arrange- 
ments are  highly  to  be  commended. 

Junior     Scholar's    Tablet-Book    for     1882. 

London  :     Wesleyan-Methodist    Sunday-School 
Union. 

This  book  for  junior  scholars  is  on  the  same  plan  and 
marked  by  the  same  carefulness  as  that  for  seniors,  but 
with  of  course  easier  questions  and  exercises. 

Kilkee.      By    Eliza    Kerr.      London  :    Wesleyan- 
Methodist  Sunday-School  Union. 

The  locality  of  this  juvenile  story  is  on  the  north-west 
coast  of  Ireland,  the  wild  grandeur  of  the  scenery  being 
descriptively  interwoven  with  the  incidents  of  the  tale. 
Amid  exciting  and  by  no  means  unnatural  adventiures,  the 
good  conduct  of  a  Sunday-school  boy  wins  general 
attention  and  respect  for  his  religious  principles.  His 
enemies  are  subdued  by  his  forgiving  spirit,  combined 
with  unflinching  courage  under  dangers.  One  of  his 
bitterest  enemies  died  in  peace  on  being  assured  of  the 
forgiveness  of  Willie,  the  little  hero  of  the  tale.  There  is 
nothing  of  the  sensational  school,  though  plenty  of 
incident,  in  thisvhighly-commendable  little  tale. 

Fables.    By  G.  Washington  -^sop  and  Bret  Harte. 
London :  E.  Hamilton,  Paternoster  Square. 

This  little  brochure  may  amuse  'children  of  an  older 
growth  '  who  will  not  be  misled  by  the  undisguised  cyni- 
cism which  pervades  its  pages.  Some  familiar  fables  are 
cleverly  travestied  and  accompanied  by  humorous  though 
roughly-drawn  illustrations.  The  morsd,  often  far-fetched| 
is  not  the  less  humorous  on  that  very  account 

Our    Little    Ones.      January,    1882.     London; 
Griffith  and  Farran. 

This  is  a  very  good  number  of  a  periodical,  of  which 
we  have,  on  more  than  one  occasion,  spoken  well. 

Mack's  Scrap  Packet.     London  :  W.  Mack. 

In  this  packet  there  are  two  hundred  different  pictures, 
suitable  for  placing  in  a  child's  scrap-book.  Some  of  the 
illustrations  are  of  rare  beauty. 

The  Anchor  Pens.    London :  J.  Walker  and  Co. 

Messrs.  Walker  and  Co.  have  sent  us  several  boxes  of 
their  new  anchor  pens.  We  have  used  No.  3  (Broad 
Points)  instead  of  the  ordinary  J  pen,  with  thoroughly 
satisfactory  results.  The  anchor  pens  are  not  only  easy 
to  write  with,  but  hold  an  unusual  quantity  of  ink. 

Wesleyan-Methodist  Sunday -School  Maga- 
zine   for    x88i.     London  :    2,   Ludgate  Circus 
Buildings,  £.C. 
This   charmingly-bound  volume,  brimful  as  it    is  of 
useful  and  entertaining  matter,   deserves  a   wide    cir- 
culation.    Many  of  the  contributors  are  trained  teachers 
of  the  ripest  experience,  Mr.  Bailey,  Headmaster  of  the 
Southlands  College,  and    Mrs.  Greenup   being  among 
the  number.    The  papers  supplied  by  the  contributors 
just  named  are  of  special  value,  particularly  to  the  young 
teacher.    It  would  be  hard  to  find  a  more  suitable  pre- 
sent  for  a   Sunday-school  teacher  than  this  excellent 
volume. 
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SLIDING    SONG. 


Words  by  George  Bennett. 

Moderate,  mf 
1st  Treble.  rJ^xT 


2nd  Treble. 
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>- 
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iVkfAc  i^  T.  Crampton. 
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1=^^^^ 


1.  Put        a  '  side     your    books    and   slates, 

2.  If         it    snows,    ah !     then    what   fan  I 

3.  We     shall  meet      at      school     a  -  gain. 


Bring    out    hock  •  ey  -  sticks    and   skates; 
Harm* less    balls    with  -  out        a       gun; 
And     will   show     our      teach  •  ers     then 
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To       the    pond   bring  all      play -mates — 

French    or     Eng  -  lish,  which  shall   win? — 

How    their   mer  -  ry  lit  -   tie     men 
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Keep  the  pot 

Keep  the  pot 

Keep  the  pot 


a  •  boil  •  tng  I 
a  -  boil  -  ing ! 
a    -  boil  -    ing ! 


Yon  -  der  see  the 
Win  -  ter  games  oar 
We     will  glad.Jj 
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let    them   see 


O  -  thersdash     a    -    long    the   slide; 
Warm  -  ing     us    from     head     to     toe ; 
What     is  meant   by         in  -  das  -  try, 


Off      we     go       with    stea  •  dy  stride— 
And     our  hearts    are       all       a  -  ^ow— 
For      our   mot   <•  to      then   shall  be, 
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We  beg  to  annoQQcs  ihkt  «iy  of  the  songs  which  have  appeared  in  the  btck  nnmben  of  the  Pbactical  Teacher  may  now  be  obtained  scpinttlTi 
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the  answer  to  a  aixigle  question  often  entails  an  expense  six  or  seven  times  greater  than  the  cost  of  the 
complete  key  to  any  of  the  Arithmetics  or  Algebras  ordinarily,  used,  the  Proprietor  of  tiiis  Journal 
would  be  g^if  stndantB  oanfined  themselves  to  questions,  the  fall  worUng  of  which  is  not  published 
in  the  form  of  a  *key.' 

RULES. 

1.  £ach  correspondent  is  restricted  to  one  question.  We  should  be  much  obliged  if  correspondents  who  send 
numerical  or  algebraical  questions  for  solution,  and  are  able  from  any  source  to  give  the  required  answer,  would 
do  so.     It  would  save  much  time  at  present  spent  on  verificatioa 

2.  No  query  can  be  answered  unless  accompanied  by  the  real  name  and  address  of  the  sender,  not  necessarily 
for  publication,  but  as  a  guarantee  of  good  faith  and  for  facility  of  reference. 

3.  Replies  will  not  be.  sent  through  the  post 

4.  Correspondents  are  requested  to  write  legibly^  and  on  one  side  of  the  paper  only. 

5.  Correspondents  wishing  us  to  recommend  books  for  any  (other  than  the  ordinary  Government)  Eicaminations, 
or  to  answer  any  questions  concerning  that  Examination,  must,  in  all  cases,  send  a  copy  of  Regulations  up  to 
date. 

6.  Queries  must  reach  the  office  not  later  than  the  i$th  of  the  months  or  they  cannot  be  attended  to  in  the 
following  issue. 

*«*  All  communications  for  this  column  should  be  addressed 

'The  Query  Editor^ 

The  Practical  Teacher 

PUgrim  Street^  Ludgate  Hilly 

London^  £,C» 


Arithmetic. 

I.  Yklsbrp,  Southampton. — A  company  is  formed  in  which 
the  liabQity  of  each  partner  is  limited  to  the  amount  of  his 
shares.  There  are  500  shares  of  f  10  each ;  after  3  calls  have 
been  made  of  £%  on  a  share,  it  is  found  that  the  concern  is  a 
/ailnre,  and  its  affairs  are  wound  up.  At  this  period  its  assets 
amount  to  £io^2tj  os.  ofd.  and  its  liabilities  to  J6 15*763  17s.  6d. 
How  much  will  the  company  be  able  to  pay  in  the  pound  after 
all  the  remaining  oUls  are  paid  up  ? 

Amount  to  be  caUed  up  =  (Joox4);f 

=   A2000 
;f      s.     d.     f  ;f     s.  d. 

.'.   15763  17    6:1::   12217  o  of  :  Dividend. 
20  20 


315277 

la 

244340 

12 

3783330 

4 

2932080 

4 

"513332^ 

I 1728323 
20 

« 

)23456646^(  15s.  61  Ans 
IS13332 

8323326 
7566660 

756666 

2.  J.  Skeleton,  Jersey. — (a)  A  person  invests  £4620  in 
the  3  per  cent.  Consols  at  92 ;  what  income  does  he  receive, 
the  brokerage  being  25.  6d.  in  the  £  ?  (d)  Also  what  amount 
does  he  receive  annually  from  his  investment,  after  deducting  an 
income-tax  of  yd.  in  the  £? 

{a)  Income  on  £1  se  A  £ 

...  Income         =    ^^^  £ 

92* 
420 

3x^X^x8    r 

ni 
67 

=    /Tiqo    8s.  il|^. 


(*) 


•  ■ 


Net  income  on  £\  s  19s. 
Net  income  =  198.  5d.  x 


5d. 


146     IS. 


42 


=  a 


a 


¥ 


67 

2m. 


3.  P.  M'Pherson,  Glasgow.— We  shall  be  pleased  to  give  you 
all  the  assistance  we  can,  but  vou  ought  not  to  send  unstamped 
letters,  leaving  us  to  pay  double  postage. 

A  family  of  14  persons  has  provisions  for  30  days;  after  21  days 
4  more  persons  arrive :  how  long  v^ill  the  food  last  ? 

After  21  days  the  provisions  would  have  lasted  the  original 
number,  9  days. 

Total  number  of  persons  s  18. 

.'.  18  pers. :  14  pers.  : :  9  days  :  Time  the  remainder  of  the 

provisions  wiU  last ; 
B  7  days. 

.'.  The  provisions  will  last  21  days +7  days =28  days. 

t  Monte  Custo.^A  gentleman  bequeaths  \  of  his  estate 
is  son,  and  f  of  it  to  3  friends  (A,  B,  C)  in  shares,  in  the 
ratio  of  3:2: 1 ;  he  afterwards  disposes  of  jf  500,  and  then  divides 
the  residue  between  B  and  C  in  snares,  in  the  ratio  of  4:1.  If 
C's  portion  comes  to ;( 6,500,  how  much  does  each  of  the  others 
receive? 

C*s  portion  =si  of  \  of  the  estate  +  \  of  (}  of  the  estate  -  ;£'50o) 
=iV  ol  the  esUte  +  jAr  of  the  estate  -;f  100 

«5  +  3  of  the  estate- Zioo 
90 

.'.  A  of  the  estate- ;f  100 B;^6, 500 
A  of  the  estate  s/;6,6oo 
.-.  The  estate  x=;f  6,600  x^ 

=f  74.250- 
Son  receives  \  of  the  estate  s;^37, 125. 

A       „         I  or  i  of  i  of  the  estate  «•  ^  of  theestate = ;f  12,375. 

B        „        ;f37.i25- (if  12.375 +  ;f6,5oo+;f  500) 

-;C37.i25-;fi9  375 

=/i7.7SO. 

5.  X.  Y.  Z.— Two  boys  start  at  the  same  instant  from  the  same 
comer  of  a  square,  the  length  of  one  of  whose  sides  is  200  yards, 
and  they  ran  round  it  in  opposite  directions.  One  (A)  runs  at 
the  rate  of  too  yards  in  15  seconds,  and  loses  two  seconds  in 
turning  a  comer ;  the  other  (B)  rans  at  the  rate  of  100  yards  in 
16  second',  and  loses  one  second  in  turning  a  comer.  Where 
do  they  meet  ? 

A  arrives  at  the  first  comer  in  30  seconds, 
and  B      „        „  „         „    32      „ 

A  turns  the  first  comer  in  32  seconds, 
and  B    „        „  „         33 
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A  arrives  at  the  opposite  comer  in  62  seconds, 
and  A  turns  the  opposite  comer  in  64  seconds : 
Now  in  (64  -  33)  or  31  seconds  B  ha^  run  H  of  200  yards ; 
.*.  B  is  ^  of  200  yards  or  6^  yaids  from  the  opposite  comer. 

Point  where  they  meet  = — ^ — .  of  6i  yds.  from  opposite  comer 

15  +  16  •   ^^ 

=  (^of?5\   . 

=s  sA-  yds,  from  opposite  comer. 


•f 


•> 


6.  Kappa,  Weston-super-Mare. — Watsr  runs  into  a  cistern  by 
one  pipe  and  from  it  by  two,  in  each  pipe  at  a  uniform  rate  when 
the  pipe  is  open.  The  cistern  holds  1,000  gallons.  If  all  three 
pipca  be  open  at  once,  the  cistern  supposed  full,  would  empty 
itself  in  200  minutes.  If  one  escape  pipe  and  the  supply  pipe 
only  be  open,  it  would,  if  empty,  fill  in  200  minutes.  But  if  tne 
other  escape  pipe  and  the  supply  pipe  be  open,  in  lOO  minutes. 
How  long  would  it  take  tne  two  escaps  pipes  to  empty  the 
cistern  if  the  supply  pipe  were  dosea?  (London  Matxic., 
June,  1881.) 

Quantity  emptied  in  one  minute  when  all  the  pipes  are  open 

^tH  of  1,000  gallons 
=  5  gals. 
Quantity  filled  in  one  minute  when  the  supply  pipe  and  first 
escape  pipe  are  open  »Tiir  of  l,oco  gals.  =5  gals. 

.*.  Quantity  emptied  in  one  minute  by  second  escape  pipe 

=(5  +  5)  gals. 
=  10  gals. 

Quantity  filled  in  one  minute  when  the  supply  pipe  and  second 

escape  pipe  are  open=y^  of  1,000  gals.  =  10  ^s. 

.'.  Quantity  emptied  in  one   minute  by  first   escape  pipe 

=(5+«o)gals. 
ss  15  gals. 

Quantity  emptied  in  one  minute  by  the  two  escape  pipes 

=05 +  10)  gals. 

=25  gals. 

.*.  The   two   escape   pipes  would   empty    the    dstem   in 

( 1,000 -S- 25)  minutes. 

=40  minutes. 

7.  Thynrr.~A,  B,  and  C  will  trench  a  field  in  12  days;  B, 
C,  and  D  in  14  dajrs  ;  C,  D,  and  A  in  15  days ;  and  D,  A,  and 
B  in  18  days.  In  what  time  will  it  be  done  (i)  by  all  together, 
(2)  by  each  separately  ? 

A,  B,  C  will  trench  in  one  day  A, 

B,  C,  D        „         „  „      x*r, 
,  C,  D,  A         ,,          ,,  ,,      iV> 

D,  A,  B        „  „  >»      A  5 

.'.  (By  addition) 
3(A.B,C,D)„         „  „      ^  +  A+tV+A 

_  105 +  90 +84 +  70 

1260 
.'.    A,  B,  C,  JJ   I,  ff  ,,      iTnrj'r  3 

D  will  trench  in  one  day  ^VA  -  tV 

-349-3'5 
37iSo 

A  „  ,,  ,,        lyrvlfT^ 

_  349 -270 


B 


»t 


9$ 


37»o 
^^  a  T I  ff  5 

^349-252 

37«o 

•^aflo  J 

»i         ft      /^9*y"A 
_349-2io 

37»o 

.-.  All  will  trench  the  field  in  V<V  days 

=  io|3Jdays. 
A  „  „  „      *tS^days 

=47*  J  days ; 
B  „  „  „      H^  days 

=  38ndays; 
C  „  „  „      Vft^days 

=  27iV(f  days; 
D  „  „  „      i^!*^days 

=  1 1  f  ^  days. 


8.  H.  Ash,  Lechlade. — From  a  sum  of  money  I  paid  first  \  of 
f  of  the  whole ;  then  |of  what  was  left ;  and  alter  paying  a  fourth 
of  the  remainder  I  found  I  had  only  5s.  What  money  had  I  at 
first? 


I  first  paid  T°^i  or  Jf  of  my  money; 


.'.  I  had  left  )^  of  my  money. 

I  then  paid  }  of  what  was  left ; 

.'.  I  had  remaining  i  of  what  was  left,  or  }  of  ||,  or  ||  of  my 
money. 

I  then  paid  |  of  the  remainder ; 

5 
.*.  I  had  left  i  of  the  remainder,  or  ^  of  ??,  or  A  of  my 

21 
money. 

.'.  ^r  of  the  amotmt = 5s. 

.  Ti      ti  »t         ^  IS. 

.'.The  amount  sagninea. 

9.  W.  W.  PoTTXR»  Greens  Norton. — A  person  invests 
;£'i8,i5o  in  the  3  per  cents,  at  90^,  and  on  their  rising  to  91, 
transfers  it  to  the  3^  per  cents,  at  97^  ;  what  increase  does  he 
make  thereby  in  his  annual  income  ? 

£         £         £ 
9o| :  18,150: :  100  :  Stock  in  first  case 

4  4 

200 
=jC'20,ooo  Stock. 

Income  in  first  case =3%  on  ;f  20^000 

=£600. 


£     £        £ 
2       2      4<ooo 


Stock  in  second  case 


Z^      H 
3       4iOOO 


56,000 


;( 18,666  13s.  4d.  Stock. 

Income  in  second  case  =  3}%  on  ;f  18,666  13s.  4d. 

^iS,666  13  4 
3* 

56,000  o  o 
9,333  6  8 

•;f653-33  6  8 
20 


s.6'66 
12 

d.8'^ 

£6sz  6s.  8d. 
.•.  Increase  in  income  =  ^653  6s.  8d.-jf6oo 

=   ZS3  6s.8d. 

10.  R.  B.,  Northumberland.— If  2  boys  and  I  man  do  a 
piece  of  work  in  4  hours,  and  2  men  and  I  boy  can  do  the  same 
in  three  hours;  find  in  what  time  (i)  a  man,  (2)  a  boy, and 
(3)  a  man  and  a  boy  together,  respectively,  can  do  the  same. 

I  man  and  2  boys  can  do  the  work  in  4  hours, 
and  2  men  and  i  boy        „  „  3     » 

. '.  I  man  and  2  hoys  can  do  in  one  hour  {  of  the  work, 
and  2  men  and  I  boy        „  ,. 

.*.  (By  addition) 
3  men  and  3  bo3rs 


i+i 

^•5-3 
=  A 

I  man  can  do  in  i  hour  } — A  of  the  work, 


.M  man  and  i  boy 


i> 


>t 


i> 


f> 


n 

n 

»• 
tt 


and  I  boy 


ft 

IT 


M 


•  I 


J- A 


t> 
ft 
ft 
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(i)  .*.  A  man  can  do  the  work  in  ^  hours 

s>  7i  houxs. 
(2).'.  A  boy      „  »»  18  hours. 

(3)  .  *.  A  man  and  a  boy  ,,  ^  hours 

=  5f  hours. 

II.  J.  Howard,  Longton.— A,  B,  and  C  enter  into  partner- 
ship, with  capitals  which  are  as  i  :  2  :  3.  In  six  months  A 
withdraws  one- half  of  his  capital,  but  restores  it  after  three 
months  more.  At  the  end  of  four  months  from  the  conmience- 
menty  B  withdraws  one-third  of  his  capital,  and  two  months 
after,  C  adds  twice  as  much  as  B  withdrew.  How  should  a 
profit  of  jf658  108.  be  divided  at  the  end  of  a  year?  (Civil 
Service  ExauL,  April,  1881.) 

The  capitals  of  A,  B,  C= I,  i^  4  of  whole  capital,  respectively. 

/.  (Proportionately) 

A*s  capital  for  the  year=ttx9)-K^ x 3) 


B's 


Cs 


»9 


>f 


t> 


>t 


i+V+V- 


=(ix4)  +  (Ix8) 

=  (4xi2)+(»x6) 
=6  +  ^ 

63  +  112  +  264 


36 


=  Vrf». 


;f658  ios.+439=;£i  ics. 
A's  share=;f  I  lOi.  x   63=;f94  los. ; 
B's    „     =       „     xii2=;Ji68; 
Cs     „     =       „     X264=;t396. 


»» 


» 


f> 


>» 


12.  Andeffard. — I  buy  a  field  for  a  thousand  pounds,  for 
which  I  receive  ;f 30  a  year  rent,  which  I  invest  as  soon  as 
received  at  4  per  cent,  compound  interest.  At  the  end  of  3 
years  I  sell  it  again  for  ;f  1,03a  What  have  I  lost  or  gained 
by  buying  the  field  instead  of  investing  the  purchase-money  on 
the  same  terms  as  I  did  the  rent  ? 

Rent  +  interest  at  end  of  2nd  year=;ff30+4%  on  £2F^^£,ZO 

.    =;£6o+^i-2 

=j^6l*2. 

„    H        »         «         3rd    „    =i:6r2+4%on;f6i-2 

+  ;f30 
=;f9i'«+^*'448 

.'.  Total  amounts;f93-64S+;^30 

=;fi23-648. 
Compound  interest  on  ;f  1,000  for  3  years  at  4%  :— 
Amount  at  end  of  ist  year  =/ 1,040. 

2nd  „  =j6i»040+4%  on  jf  1,040 
=i:i,040+;^4r6 
=;fi,o8r6. 
3«i    n  =;^i,o8r6+47oOn;^i,o8r6 
=;fi,o8r6+;f 43*264 

=  ;f  I,  124-864. 

.'.  Compound  interest = jfi  24*864. 
/.  Loss=;fi24-864-jt"3*648 

=£x  4s.  3|id. 

13.  J.  E.  Rowley,  Sedgley.— If  goods  bqught  in  London  at 
a  guinea  be  exported  to  New  York,  at  how  many  dollars  should 
they  be  sold  there,  in  order  to  cover  all  expenses  ;  estimating  the 
export  chaises  to  be  ^\  per  cent,  and  the  sale  charges  5  per 
cent. ;  the  course  of  exchange  being  6  per  cent,  premium  for 
bilb  on  London?    (A  dollar  is  worth  45.  6d.  at  par.) 

7J  per  cent.  +  5  per  cent.  =  I2j%  =  \ 

:.     Net  amount  in  dollars  =  ( "  '^  f  ^  -^) 


=  V. 


25 


.-.  The  goods  must  be  sold  for   (—  x  ^^  dollars 

=  W  dollars 

=  s  dollars  58|f  cents. 

14.  H.  T.  Knowlton,  Southampton.— a  mixture  of  soda 
and  potash,  dis«>lvcd  in  2,540  grains  of  water,  took  up  980 
grains  of  aqueous  sulphuric  acid,  and  the  weight  of  the  compound 
solution  was  4,285  grains.  Find  how  much  potash  and  how 
much  soda  the  mixture  conUinedi  assummg  that  the  aqueous 


sulphuric  acid  united  with  soda  in  the  proportion  of  49  grains  to 
32,  and  with  potash  in  the  proportion  of  49  to  48.    (uamblin 
Stnith.) 
Quantity  of  potash  and  soda  =  {41285  -  (2,540+980)  }  grains 

=  (4^5 -3,520)  grains 
=  765  grains. 
It  times  potash  +  ^  times  soda  =  980  grains. 
^  of  potash  +  ^  of  soda  ~  20  grains. 
Multiplying  by  96,  Twice  potash  +  3  times  soda  =  (20  x  96)  grs. 

=  1,920  grs; 
But,  potash  +  soda  =  765  grains. 
/.  Twice  potash  +  twice  soda  ==  t«530  grains  ; 
.'.  (By  subtraction). 

Soda     s=  390  grains. 
Potash  =  375  gw^in^' 

15.  Disco. — A  merchant  sells  72  quarters  of  com  at  a  profit 
of  8  per  cent,  and  37  quarters  at  a  profit  of  12  per  cent.  ;  if  he 
had  sold  the  whole  at  a  uniform  profit  of  10  per  cent,  he  would 
have  received  £z  14s.  3d.  more  than  he  actually  did  ;  what  was 
the  price  he  paid  for  the  com  ?    {Barnard  Smith.) 

Suppose  the  cost  price  were  ;f  100  per  quarter, 

Then  the  profit  would  have  been  ;^(72  x  8  +  37  x  12)— 

=      ;C(S76+444) 

=  ;fl,020. 

If  sold  at  a  uniform  profit  of  10  per  cent  the  profit  would 
have  been  £{{12+ yj)  ^  10  } 
=  jf  i»09a 
Difierence  of  profits  =  ;ffi,090  -  ;f  1,020 

£       £     s.    ^.  £ 

.-.    7^    :     2    14    3     -     10^  -•  cost  price  per  qr. 

10 


I27. 

&2L. 


2    6 


17     6  Ans. 


Algebra. 

I,  T.  A.  Mummery,  Folkestone. — Find  the  exact  value  of 
the  Compound  Surd : 

^^/^  Vio^+*o  -    ^/^  >/io8'-io- 


Assume  ,^/  »J~ioi+io  =    sfx+y. 
Then  ,^/  ^xo8-io  =    *Jx-y, 


By  multiplication,  ^108  - 100= jr  ->* 

:.  jr=>*+2. 

Again,    ,^j/    ViS+10  =   Jx+y 

Cubing  each  side.     Jl^+ 10  =   J^+ycy+^  >/^+>* 

.•.y+3J0'=  10 


Substituting  value  ofjr,;^+3yOf +2)=  10 

>»+a)''+^=  w 
4^+6y=  10. 

This  equation  is  satisfied  by^  =  i ;  hence  jt  =  3. 
.-.  ,^/^  ^/Io8  +  IO  -  yy/^  is/108- 

=    \/3  +  l  -  (  VJ-i) 

-     V3  +  1  -     V3  +  » 
Ans. 


10 


=  2. 


2.  J.  Forrest,  Guisbrough.— A  man  travels  5  miles  in  one 
day,  8  the  next,  11  the  next,  increasing  his  journey  rcOTlarly  at 
the  same  rate ;  in  how  many  days  wUl  he  travel  735  m"«  ' 

This  is  a  question  in  Arithmetical  Progression,  where  «  (first 
term)  =  5,  </  (difference)  =  31^  (««»)  =  735.  «<1  «  (No.  of 
terms)  is  required. 

*=  J2«  +  («-iy  I? 
.-.735=   |2x5  +  (if-i)3|  x^ 
=   I  io  +  3if-3|  5<j- 
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i470=7«+3«3 


„3+  ??=490 
3 

«9+??  +  (t)«=490+lS 

/.  If  =  21  or-23i. 

It  is  apparent  that  the  negative  valne  is  inapplicable,  and 
therefore  iMo.  of  days  =  3i. 

3.  H.  Tripleton,  Chesterfield. —Divide  the  number  a  into 
two  such  parts  that  the  sum  of  the  quotients  obtained  by  diridiog 
one  part  by  ///  and  the  other  by  n  may  be  equal  to  b, — Hamblin 

Let  X  =r  one  p^rt. 
Then  a  -  x  ^  other  part 

•  £  +  ^"^  ^  b 
m         n 

tix  +  am  -  «Mf  =  bmn 

nx-^tnx  =  ^^«  -  am 

{ft-m)x=  {bn  -  a)  m 

Ibn  -a)m 

•      •      i*     —      —— 

n-m 

(a  -  bn) m 
or  ^-   —  '   - 
m~n 

Other  part  =  a-  (£z^«)^ 

m-n 

— ^^"^  —  on-  am  +  Aww 

w  -  n 
__  (^;/f  -  a) «, 

4.  J.  TiMMS,  Tronbridge. — irj:*+tfj:+^,and  ^  +  «c+</,hav« 

a  common  measure  of  the  form  x+^,  show  that  e  =.■ 

«-^ 
If  jr+^  measure  jr»+ajir+ ^  and  jr'+^jr+</,  it  will  also  measure 
their  difference ; 

/.  x-^e  will  measure  J^-^ax  +  b-^X'+ex-^-d), 
If        If        If      ax-ew-^b-d^ 
fi        If         ff       {a-e^x-k-b-d^ 

b—d 
ff        ff        f» 


(one  part). 


^  = 


b-d 
a  —  / 


a  —  e 


Note, — Writing  very  good. 

5.  W.  B ,  Kingston.— Transform  1234567S  from  the  decimal 
to  the  duodecimal  scale,  and  also  to  the  scale  of  7. 

12  I  I2>34S.678 

12  I  i,02»,»o6...  6 

12  I  85,7.^^... 10 

12  I  7.144...  5 

12  I  59«;-.    4 

12  L^o...  7 

4...  I 

.*.   1234567S  in  the  decimal  scale  =41745  /  6  in  the  duo- 
decimal scale. 

7  I  1 2,  ^4;.  678 
7  I  1.76^668  ..2 
7  I  2U.9S2...4 

7  I  35»993'.' 
7  I  5fi4'..'6 

7  I  734...3 
7  I  104.. .6 

7  M4...6 

2..  O 

.-,   12345678  in  the  decimal  scale =206636142  in  the  scale  of 
seven. 

jEN.sA._If  ('-+-=»-  +  -'-)'  -^  (iil^+'l*.  show  that 
either  .v       s,  or^  ^  ^.     (.Sa^r^'  aw^  Arf,  May.  1S81.) 


(x+2v  +  2r 


^  r+v  T^  z/^  xyH 

Then  (^!±IfLti2')    =    „ 


f  f  ^*«''  +4Jr*s«  +x^y}  +^^xyz^  -^-zxyH+^^yi 

=  jc*«+4Jry's+jr»'+4JcV*  +  2*V+4;p^*, 

f  f  y*'  +2«'5*+aj«^'  -  2ay*c  -«*5  -  «&"  =  o, 

ff  ^•(5*-2«5+ir")-«w  {af"-2a?s+s«)  =ro, 

„  y^x-t,)^^xz{x-zy  ^o\ 

.'.  ^'    must    equal    xz, 

or  (a?-s)«  „        o; 

if  (a? -«)'  =  Of  then  «  =  c. 

.*.  y  =«  s,  or  j^'  g«  xz. 


ON 

+ 

o 


•  I 


QO 


(J 

d 

.a 

♦^ 

a 


e*     **  ^ 
**+  + 

«   «noo 


f<      *m 


Pk 


VO  +  + 

g  «  ?i  jj 

«  S  +  + 

^  «  «i  jj 


I 
H 


+ 
O 


+ 

Q 

00 

+ 

O  t^ 

»ovo 

+  I 

?«  « 
O  ro 


O 


« 


\r\ 


+  fi 
ff" 


«    + 
00  f< 


+ 

I  + 

+  + 
■a    « 

2© 


I 
I 

«i 


«i 

+ 
fi 

o 


o  o 

+ 
fi 

o 

+ 

51 

(i 

ro 

+ 

n 

H 

I 

"♦ 
li 


8^ 

I    I 
O  c*> 

0  n 

I  I 

w   n 
O  1^ 

QO    mm 

1  + 

»     SO 

fi  fi 
O  M 

+  + 

fi  >j 

o  o 


ow 


f« 


vO 

I 


fi 


^    6 
M 

1  + 

In   e< 
^  fi 

00  t<« 
so 


1  I 


n 
fi 

«*» 
30 


xVO 


i, 


o\ 

I 


+  + 

^  fi    ^ 
00  »^ 

II    2- 

+  H- 

»  •• 
fi  H 
O  o 


I) 

+ 
n 
fi 

o 


+ 

+ 

^ 

H 

r^ 

r^ 

f*i^l 

«>i 

• 

0 

at 

^ 

0\^l 

m 

• 

VO 

+ 

+ 

M 

e« 

fi 

Q 

m 

rr 

•14 

>o 

«^ 

or 

S 

•> 

a 

+  + 

M 

n 

fi 

fi 

ONOJ 

r^*J 

M 

M 

■h 

m 

r^ 

0 

0 

»« 

»4 

I 

li 

I 

o 


I 

I 

•I 

S 

00 

I 


^•Q  w 
00  00^ 

VO  VO 

•■  I  pm 

+  ++  + 

e«    c« 

11-5  + 


J 


■JO 


r3 

s 

cr  •. 
o 

H 


o 


8.  Enquirer.— A  and  B  walk  over  the  same  ground,  going 
out  one  way  and  coming  home  the  other,  but  they  start  in  op- 
posite directions.  A  walks  3}  miles  per  hour,  and  B  walks  4 
miles  per  hour.  A  wants  a  quarter  of  a  mile  of  being  half  way 
when  he  meets  B.    Required  the  length  of  the  walk. 

Let  jr=:  length  of  walk  in  miles. 

Then  ^  -  i=  distance  walked  by  A  when  they  mset. 


And?+J  = 
2 


ff 


fff 


11 
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••(i-O^Hi^*h* 


IS     "     16 
32jr-  16  =  3Cjr  +  15 
32a: -3ar  s  15  +  16 
2tr«3i 

.'.  Length  of  walk  =  \^}t  miley. 

9,  N.  A.  B.—Solvc— 

^/^+T+  >/4-r-  ^  =  13« 

^9jj+i+  ^4^  -  :<  =  i'< 

Squaring  each  side,  9^?  + 1  +  3  ^(gr-n)  (44? -  3;  +42?  -  3  =  169 
13a?  -  2  +  2  ^;^6y^  -  2>r  -  3  =  169 
Transposing,  2  ^^bar-  -  23**-  3  =  171  -  lyf 
Squaring  each  side,  4  (362;^  _  23*  -  3) «  29.241  -4,4460^  + 1690?^ 
144*^  -  92a?  -  12  e=  29.241  -  4446Ji:+  169.^^ 
Transposing,  1440:-  -  169^:'*  -  92jr  +  4.446X  =  29,241  +  12 
-.25j:«  + 4.354-^*--=  29253 

25  25 

Completing  the )  ^  _  aa^ax  ^  / 2_iJ7\-_  4  T^Qt'^gQ  _ 
...  S  2C        \    25  /  ~        625 

20  i^\ 

as 

«  4.710.329  -  y.^^^^zs 
62; 


square 


25 


4  008  oo^ 


Extracting  square  root,  x  -  -ll^Z  ^  ±  2  co2 

25         25 

-   or 

2«; 


625 


.  .  ^  =  - —  or  l^  ^  i67^*y  or  7. 


Mensuration. 

I.  X.  L.  C.  R.— The  radius  of  a  circle  is  divided  into  six 
equal  parts,  and  at  the  five  points  of  division  straight  lines  are 
drawn  at  right  angles  to  the  radius  to  meet  ths  circumference. 
Find  the  lengths  of  these  straight  lines  in  inches  to  three  decimal 
places,  that  of  the  radius  bein;;  one  foot. 


Each  of  the  divisions  of  the  radius  ^»  ^  of  i  foot  =  2  inches. 
Ai  =  Vi2-'-2-  (L  47)«  ^140  ==  11*832  ...  in. 
B2  =»  Vx2--4-  =  x/"i25  =3  11-313  ...  in. 
C3  =  *Jj2''  -  6-  =  V^^  =*  10*392  ...  in. 
1)4  =  Via»--8g  ^  J^     =1    8  944  ...  in. 
E5  =  ^/i2'--io-=a   s/44    =    6*633  ...  in. 


2.  T.  J.  Bbynon,  Saint  Clears.— A  ship's  hold  is  99  ft.  long, 
40  ft.  broad,  and  5  ft.  deep ;  how  many  bales  can  be  stowed  in 
it  each  3  ft.  6  in.  long,  2  ft.  8  in.  broad,  and  2  ft.  6  in.  deep, 
leaving  a  ^ngway  of  4  ft.  brcMid  ? 
No/e. —  The  gangway  runs  round  the  hold. 
Cubical  content  of  hold  (without  gangway) 

={(99-8)x(40-8)x5}cub.  ft. 
=  (91  X  32x5)  cub.  It. 
Cubical  content  of  a  bale  =  (3iX  23  x  2^)  cub.  ft 


No.  of  bales 


91  x  32  x  5-r^  x-cx5■ 
X      3    ^ 
13    16 

^sf/x;r/xxx:^ 

~    rx/x^ 

=.624. 

3.  E.  E.  Atkinson,  Millom. — The  sides  of  a  rectangle  are 
16  and  24  feet ;  what  breadth  of  border  must  be  taken  off  all 
round  that  the  remaining  area  may  be  240  sq.  f\.  ? 
Let  X  =  breadth  of^  border  in  feet ; 
Then  (24  —  2x)  x  (16 — 2x)=^  area  of  remaining  portion  in  sq.  ft. 

.  •,  (24  —  2x)  X  (i 6 — 24:)  «  240 
384  —  8oLr  •(- 4.r* «  240 
4J?  —  80X  «  240  —  384 
=  —  144 

JC2 200- a  ^36 

Completing  the  square,  X'  —  20jir  +  ( 10)'  =  —  36  + 100 

=  64 
Extracting  square  root,  x  — 10  »  ±8 

jr=  ±  8  +  10 
.*.  xsa  18  or  2. 


It  is  evident  that  iS  is  inapplicable,  therefore  breadth  of 
border  =s  2  feet. 

A^ofe. — As  this  question  is  soWed  by  Aliiebra,  it  should  ncA 
have  been  placed  under  Mensuration  in  the  Examination  Paper. 

4.  T.  HiSLOP,  Aldoth. — Two  township.*,  A  and  B,  having 
but  one  church,  contribute  to  the  repairs  thereof  in  the  propor- 
tion of  4 : 5.  It  so  happens  thit  the  church  has  a  conical 
wooden  spire  which  wants  the  protection  of  a  little  paint.  The 
circumference  of  the  spire's  base  is  47  feet,  and  the  altitude  is 
20  yards.  Now  the  township  A  paints  the  upper  part  of  the 
spire  with  black  paint,  and  the  township  B  paints  the  lower 
part  with  white  paint.  How  far  from  the  spire's  base  will  be  the 
boundary  between  the  two  colours,  the  price  of  white  paint 
bein^  twice  as  preat  as  the  price  of  black  paint  ? 

Part  to  be  pointed  by  A  :  pai  t  to  be  painted  by  C 

::  4x2  :  5  X  I 

II    o  I  5* 
.*.  Part  to  be  painted  by  A  =  ^^, 
•t        »♦        f»         o  ^^  ■^. 
Surface  of  spire  =  (cirf.  of  base  x  slant  height) 
Diameter  of  base  =  ^jh,   -r  3*1416 

=   I4*96ft. 


2 


Radius 
Slant  height 


ft 


=  7*48_ft^ 

=  ^/(7-48)  '  +  60* 

=  s/<%^Q$04,  +  3,600 

=  ^3^55-9504 
=  to*46ft. 

.*.  Surface  of  spire =(47  x  6046  -f  2)  sq.  ft. 

=  1,420*81  sq.  ft. 
:    Surface  to  be  painted  by  A  =  1^  of  1,420*81  sq.  feet. 

=  87434  sq.  ft. 
and    .,  „  „  B  =  546  47 '^^  ft-  ,  ^     ^ 

The  surface  to  be  painted  by  B  is  the  surface  of  the  frustrum 
of  a  cone,  and  equals  the  sum  of  the  perimeters  of  the  two  ends 
muliiplied  by  half  the  slant  height. 

Let/  =  perimeter  of  the  upper  end  of  the  frustrum, 
and  let  Jk  =  the  slant  height  of  the  frustrum. 

.*.  Surfiice  to  be  painted  by  B=  (47  +  /)  x  ^-  , 

A       ^     60*46  -  A 

A  =/x  — " . 


and 


ft 


..^x«?:4^5_-^  =874-34 
(47+/)  X  -  =  34647 

6046/    -  /A  L    1,748-68  \ 

47  A  +/A  =  i,o<)2-94/ 
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60*46/  +  47A  =  2,841-63 
.^_  2.84762 -47  A 


2,841-62^  +  2,841*62  A  -  47^*  =  66.079-1524 

47  ^'  -  5.683-24  A  =  -  66,0791524 
^«  -  120*92  A  =  -     1,405*9394 
A«  -  120-92^  +  (60-46) »  =3.655'4"6  -  i.40S"9394 

=s  2,249*4722 
h  -  6o'46  s  ±  47*428 
A  =  ±  47*428  +  60*46 
/.  A  ss  107*888  or  13  032. 
.'.  Boundary  will  be  13032  ...  feet  (on  the  slant  height)  from 
thebaie. 

General. 

I.  W.  BooKEK,  Sheffield. — ^Yoar  solntion  to  Qneiy  43  is  in* 
correct.    You  take  for  granted  what  has  to  be  proved. 

3.  D.  Rows,  Dunstable. —Your  solntion  to  Query  42  is  <>- 
comet.  You  say,  *  Then  the  fourth  side  of  the  Quadrilateral  will  be 
equal  to  the  fourth  line.'  without  any  reason  tor  this  conclusion. 
Tne  correct  solution  i«  entirely  different  to  your  method. 

In  your  solution  to  Query  43  you  do  not  prove  that  the  per- 
pendicular lines  will  fall  as  you  have  drawn  them,  and  therefore 
it  is  impirfkct.    There  is  a  simpler  method  of  proof. 

3.  W.  W,,  Stratford-on-Avon. — You  must  complete  your  ap- 
prenticeship to  be  qualified  as  an  £x-P.T. 

4.  Grammarian.  —  'Heavy' — Adj.  qual.,  pos.  deg.,  qual. 
the  nomi '  ivy-tod.' 

5.  G.  N.,  Birkenhead. — Your  easiest  course  is  to  get  qualified 
as  a  Certificated  Teacher  in  England.  Your  certificate  would, 
we  believe,  stand  you  in  good  stead  abroad. 

6.  A.  D.,  Peckham. — The  liberty  of  the  English  Press  was 
established  fully  about  1780.  The  London  printers  were  the 
first  to  claim  the  right  of  reporting  Parliamentary  debates. 

7.  LiBRBTTO,  Enfield. — ^We  should  advise  you  to  apply  to 
the  undermentioned  firms  for  their  list  of  works  such  as  jron 
require : — 

Messrs.  Blackie  and  Son,  Old  Bailey,  London,  E.C. ; 
Messrs.  Winsor  and  Newton  ;  or  to 
Messrs.  George  Rowney  and  Co. 

8.  W.  D.  Nicholas.— The  pnblbhers  of  Carlyle*s  works  are 
Chapman  and  Hall.  The  prices  vary  from  2s.  a  volume  to  jf  15 
the  set. 

9.  £.  Cross,  Faversham. — A  box,  including  its  lid,  is  made 
of  six  equal  square  laminae.  Where  is  its  centre  of  gravity  when 
its  lid  is  turned  back  through  an  angle  of  180"?  (JScience  and 
Art,  1881).  Now,  if  the  three  laminae  forming  the  bottom,  back, 
and  lid  be  considered  in  the  new  position,  it  is  clear  that  the 
centre  of  gravity  of  these  three  is  the  centre  of  the  back,  i.e.,  the 
intersection  of  the  diagonals. 

Again,  the  centre  of  gravity  of  the  two  sides  is  the  middle 
point  of  the  line  joining  their  centres  of  gravity ;  and  the  centre 
of  the  front  is  the  intersection  of  its  diagonals.  Since  these 
laminae,  the  two  sides  and  the  front,  atre  in  the  proportion  of  two 
to  one,  the  centre  of  gravity  of  these  three  will  be  |  of  the  dis- 
tance between  these  centres  of  gravity  from  the  front.  If,  now, 
tJbest  laminae  be  taken,  three  and  three,  since  their  weights  are 
equal,  the  centre  of  gravity  of  the  whole  will  be  midway  between 
their  centres  of  gravity.  Now  these  centres  of  gravity  are  on  the 
line  joining  the  centres  of  the  back  and  front,  viz.,  at  the  centre 
of  the  l»ck  and  at  a  point  ^  of  f  or  i  from  the  front.  Therdfore, 
the  distance  between  the  centres  of  gravity  is  ^  of  the  whole 
line. 

Wherefore,  the  centre  of  gravity  of  the  whole  is  i  of  the 
distance  between  the  centres  of  the  back  and  front  frcm  the 
back. 

MatAimaiics, — Mansford's  Euclid,  is. ;  Todhunter's  Algebra, 
2s.  6d. ;  anri  Trigonometry,  2s.  6d. 

Mechanics, — Todhunter's  Mechanics,  2s.  6d. ;  Galbraith  and 
Houghton's  Hydrostatics,  3s.  6d. 

Physiography, — Huxley's  Physiography,  7s.  6d. 

10.  Ex  P.  T.,  Weston.— Order  the  syllabus  through  your 
bookseller,  and  then  consult  the  nearest  certificated  teacher. 


If.  T.  T.  H.,  Sedgley.— Ron's  BloaiHon,  3s. 6d.  (Hagho) ; 
Taylor's  Hew  to  Compose^   is.  (Hughes);   NiclioU*s  CompM- 

tiOH,  IS. 

12.  J.  E.  ROWLBY,  Sedgley.-~We  should  advise  you  to  write 
to  the  following  publishers  for  their  lists  : — 

Messrs.  Stewart  and  Co.,  Holbom  Viaduct  Steps,  E.C. ; 
Messrs.  Longmans,  Paternoster  Row,  E.C. ; 
Messrs.  G.  BeU  and  Son,  York  Street,  W.C. ; 
Messrs.  Macmillan  and  Co.,  Bedford  Street,  W.C ;  and  to  the 
Cambridge  Warefaoase^  Paternoster  Row,  E.C. 

13.  J.  W.  C.  A. — ^The  word  'conynge'  found  in  the  acooant 
of  a  Spanish  bull  fight  in  Byron's  *  Childe  Harold,' Ciato  I., 
means  in  the  sense  in  which  it  is  there  used  *  skilful,*  'quick,' 
'  cunning.'  It  is  evidently  derived  from  the  Latin  cogneo,  and 
may  be  found  in  the  writers  of  the  period  of  Renaissance,  aad 
also  in  the  medixval  authors,  especially  in  Chapman,  Mai* 
lowe,  &c. 

14.  R.  Pryor,  ComwalL— Thanks  for  correction. 

15.  Urgent.— Sutton's  Manual  2s. 

16.  Linguist. — Your  first  two  sentences  are  incoiredy 
stated.    The  third,  translated,  is  '  Wales  the  land  of  song.' 

17.  Coventry. — ^The  correct  solution  (similar  to  yoan)  ap- 
peared in  our  last  issue. 

18.  C.  WiNSCOM,  Culliogworth. — No  one  can  say. 

19.  C.  D.  M'Lean,  Baillieston. — Thanks  for  pointing  oat  the 
error  in  the  Scholarship  Answers  ;  also  for  your  high  opinion  of 
our  journal. 

2a  Pupil  Teacher,  Worthing.— You  will  see  your  emv 
firom  the  following  : — 

Area  of  ABCD     ...     «  (120  x  80)  sq.  fL=  9,600  sq.  ft. 
„    „  EFGH     ...     «  {(I20-  12)  X  (80  -  12)}  sq.  ft. 

«  (108x68)  sq.ft. 

.      „  «»  7.344  «q.  ft. 

.*.  Area  of  walk    ...     =  (9,600  -  7,344)  sq.  ft. 

=  2,256  sq.  ft. 
—  2«>|  sq.  yds. 

21.  W.  S.  Robertson,  Aberdeen. — There  are  no  exaauni* 
tions  for  inspectors  of  schools.    The  <  Education  Code '  ani  the 
'  Syllabus  for  the  Certificate  Examination,*  which  may  be  ob- 
tained through  any  bookseller,  will  give  the  desired  infonnation 
for  your  second  query. 

fl2.  n.  Walker,  Bloxwich.— Thanks.    You  are  right. 

23.  W.  Seymour,  South  Shields. — ^Your  problem  resolves 
into  an  equation,  for  which  we  can  see  no  method  of  soktion, 
although  we  have  given  a  great  deal  of  time  to  it  Soffident 
data  are  not  given. 

24.  P.  P. — If  two  oblique  systems  have  the  same  origin  and 

axis  of  JT,  then 

'  ■    »--•-.  fw  —  w*) 
jr=x  +y  sin  — : J, 


», 


sin  to 
,  sin  to* 

y=y  —. — ; 

sin  to  , 

to  and  to'  being  the  angles  between  the  axes  respectively. 
If  two  oblique  systems  have  the  same  origin,  then 
X  sin  ta=ij^  sin  (w  -  o)  +  y  sin  (jo  -  /J), 
y  sin  w=y  sin  a  +  /  sin  B; 

where  XOX'  =0,  XOY  =  to,  XOY'  =  p,      (See  TodhuBler'i 
Conic  Sections,  page  85.) 

In  the  given  case,  a=  o,  and  /3  s  «'; 
.  •.  X  sin  ta  ss  x'  sin  to  ■\-  y*  sin  {to  —  »*), 
y  sin  to  =^  y  sin  to' ; 

thrt  is.  A:=y  +  y  <^'"  "  -  "'^, 

sin  to 

ysin  to* 


stm  to 


Mnsic  (Sutton's,  2s.).    (2)  Yes. 
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26.  J.  W.  W.,  PrestOB.— Ettclid  (Maadbid's,  iSn  ukI  Exer- 
cises, 2s.  6d. ;  or  Potts',  4^.  6d.) ;  Algebrm  (Todhimter's,  2s.  6d.) ; 
Mensuration  (Elliot's,  2S.);  Geogmphj  (ComweU's,  3s.  6d.); 
History  (Cnitis's,  5s.  6d.) ;  School  Management  (Currie's,  )  ; 
French  (Havel's  Series). 

27.  C.  WiNSCOM,  CuUingworth.^Winiams*s  Geography  of 
the  Oceans  (Philip  and  Son). 

28.  P.  T.,  Gobannm.— Yes.  The  papil  teacher,  having 
completed  his  apprcntioeship,  is  free.  It  is  well,  however,  in 
all  such  cases  to  remain,  if  possible,  until  the  inspection  of  the 
school,  to  take  the  fifUi  (or  last)  year's  papers,  and  to  obtain 
H.M.  Inspector's  recommendation  under  Art.  60  of  the  Code. 

29.  LnntETTO,  Enfield. — Most  books  on  hamony  contain 
the  nomenclature  of  intervab.  These  intervals  are  named 
according  to  the  number  of  semitones  they  are  apart,  tcgether 
itritA  the  idphabetical  names  of  the  respective  notes  between 
which  the  intervals  are  reckoned.  It  is  needful  to  bear  this  latter 
in  mind,  as  for  example,  F  sharp  and  Gflat  are  the  same  notes 
on  the  piano,  but  F  sharp  would  be  named  an  estreme  sharp  4th 
from  C  (or,  according  to  other  nomenclature,  a  pluperfect  or 
augmented  4th),  whereas  Gflat  would  be  termed  an  imperfect  5th 
from  C.  In  the  Chromatic  scale  the  semitones  are  not  counted 
inclusively,  r.^.,  from  C  to  Csharp  is  one  semitone,  forming  a 
minor  2nd ;  from  C  to  D,  two  semitones,  forming  a  major  2nd ; 
fronaC  to  Eflat,  comprising  three  semitones,  is  a  minor  5id ;  from 
C  to  E»  comprising  four  semitones,  is  a  major  jrd.  The  intervals 
to  which  the  term  perftct  b  applied  are  the  4th,  5th,  and  8th. 
Intervals  that  always  require  an  accidental  are  termed  Chro- 
matic intervals,  whereas  Diatonic  intervals  may  be  formed  in 
one  part  or  other  of  every  Diatonic  scale  without  tbe  aid  of 
accidentals. 

30.  R.  J.  F. — ^The  value  of  h  to  satisfy  the  second  quantity 
can  be  easily  obtained,  but  as  this  value  does  not  satisfy  tbe  X'^x/ 
quantity,  you  must  have  copied  the  question  imiorrectiy.  Please 
repeat  your  query,  taking  care  to  send  it  correctly. 

31.  E.  M.— The  query  (No.  25)  you  refer  to  in  the  Novem- 
ber pirt  is  incorrect.  We  calculated,  as  you  say,  i6oz.  (instead 
of  120Z.)  to  the  lb.  Your  solution  by  alsebra  is  correct,  but  it 
can  be  easily  solved  by  arithmetic,  and  if  you  desire  the  arith- 
metical solution  it  will  be  given. 

32.  L.  Miner. — Show  from  the  formulae  for  sin  B  and  sin 

^that  B=?.if^=*(^+fl). 
2  2 


SinB=—  Vj(i-tf)(i-^)(j-f) 


2ac 


(Ifgg=^-fg^) 

_        /2^(<^  +  fl^)-h2g*(<^-fa^)-f2tf»^*-g<-^-(^»4.fl^)a" 


Afl-c^ 


X 

2 

X  1: 

-b  +  a 

2 

ok 

k 

+  (.t- 

«>H'- 

•ib-a)} 

V 

=  -y/^  40^ 


(If^«^  +  fl^) 


VOL.   I. 


4^6 


—    y^tzi 


/I 

y^b-zo 


•.  B    --T 


C 

2. 


Geometry. 

I.  A   SvBSCRiBSR.— Bisect  a   triangle  by  a  straight 
drawn  parallel  to  one  of  the  sides. 
Let  ABC  be   the  given  triangle,  and  let  it  be  required  to 
it  t^  a  stia^t  line  paiaUel  to  BC. 


Cimstnu/iom.— At  C  draw  CD  at  right  angles  to  AC,  and 
bisect  the  angle  ACD  by  the  straight  hue  CE.  At  A  make 
the  angle  CAE  equal  to  the  angle  ACE.  From  AC  cat  off 
AF,  eonai  to  AE,  and  through  F  draw  FG  parallel  to  BC. 
Then  GF  shaU  bisect  the  triangle  ABC. 

/Vw/.— Similar  triangles  are  to  one  another  in  the  duplicate 
ratio  ol  their  homologous  sides  (vi.  19) : 

.-.  A  AFG :  A  ACB : :  AF«:  AC«. 

But  AF«:AC«,  as  AE*:AC»;  and  AE*:  AC«::  1:2  (i.  47). 

.-.A  AFG:  A  ACB::  1:2. 

Wherefore  the  straight  line  GF  drawn  parallel  to  BC  bisects 
the  triangle  ABC— Q.E.F. 

2.  £.  Ambs,  Victoria  Park.— Given  two  angles  of  a  triaoele 
and  the  perimeter  to  construct  the  triangle.  (To  be  solvedby 
means  of  the  first  twenty-six  propositions.) 

Let  AB  be  the  given  perimeter,  and  C,  D  the  given  angles. 

Constructim,^Ax  the  point  A  make  the  angle  BAE  equal  to 
C9  and  at  B  make  the  angle  ABE  equal  to  D.  (I.  23.) 


1  Q 
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Bisect  the  tnglcs  BAE,  ABE  hf  the  stimight  lines  AF,  BF, 
espectWely.  (I.  9.) 

At  the  point  F  make  the  angle  AFG  eapal  to  the  angle  FAG, 
and  the  angle  BFH  equal  to  the  angle  FBH. 

Then  GFH  shall  be  the  reanired  triangle. 

/V-M/.—Because   the   angle   GFA  s  angle  GAF   (con.)» 

side  GFsside  GA:  (16.) 

Similarly  it  may  be  proved  that  HFsHB.  .*.  Perimeter  of 
triangle  GrHs  AB,  the  given  perimeter. 

A^n,  the  angle  FGH  =  angles  GAF,  AFG,  (I.  32.} 
.'.  angle  FGH  a  angle  EAB  »  angle  C. 

Stmilariy  it  may  1^  proved  that  angle  FHG  s  angle  D. 
.*.  the  triangle  GFH  has  two  angles  rqnal  to  C,  D,  iespectivel|r. 

NoU, — It  wlU  be  noticed  that  the  thirty-second  proposition  is 
employed  in  the  proof.  If  the  construction  were  not  restricted  to 
the  first  twenty-six  propositions,  it  would  be  preferable  to  draw 
FG,  FH  parallel  to  EA,  EB,  respectively. 
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GENERAL  EXAMINATION,  1881. 


NOTICE  ISSUED  TO  CANDIDATES  AS  TO  COPYING 
AND  CLANDESTINE  ASSISTANCE. 

Candidates  who  are  detected — 

(a)  Introducing  into  the  ir  xamination  Room,  or  having  about 
them,  any  boc.k  or  writing,  whether  any  one  uses  it  or 
not,  from  mhich  answers  may  be  copied ; 

{b)  Applying,  under  any  circumstances  whatever,  to  other 
Candidates ; 

(0  Answering,  under  any  circumstances  whatever,  applications 
from  other  Candidates ; 

(lO  Copying,  under  any  circumstances  whatever,  one  from 
another ;  or, 

(^)  Conniving  at  any  misconduct  of  this  kind  ; 
will  be  dismiss^  from  the  Examination — will  forfeit  any  certifi- 
cate which  they  may  previously  have  obtained — and  will  be 
suspended,  for  a  period  not  exceeding  three  years,  from  all 
recognition  by  the  Committre  of  Council.  I'he  plea  of  accident, 
or  forgetfulness,  will  not  be  received. 

Candidates  must  leave  the  blotting  paper,  and  paper  for 
making  rough  drafts,  which  are  supplied  by  the  Inspector,  on 
their  deiks  at  the  end  of  each  sitting,  and  must  bring  none  other 
into  the  room.  The  use  of  blotting  paper  for  rough  drafts,  or 
for  any  writing  whatever,  is  strictly  lorbidden. 

Whatever  questions  Candidates  may  have  to  ask,  or  remarks 
to  make,  during  the  Examination,  must  be  addressed  to  the  In- 
spector only. 

All  answers  are  to  be  written  on  the  Examination  Paper  only. 

The  answer  should  (as  far  as  possible)  be  bef^un  to  be  writttn 

opposite  to  the  questions  to  which  they  refer.    If,  in  any  case. 

Candidates  cannot  conveniently  comply  with  this  direction,  they 

should  head  the  answer,  in  a  large  heavy  hand,  thus : — '  Section 

Question  .' 

If,  in  any  case,  a  Candidate's  writing  be  closer  than  the  ruled 
lines,  or  confused  and  indistinct,  the  Paper  will  not  be  read. 

The  following  was  placed  at  the  head  of  every  paper: — 
Before  beginning  your  answers,  fill  up  the  followmg  table. 
You  will  do  this  although  ]f  ou  may  not  answer  any  part  of  the 
paper,  which,  in  that  cate,  you  will  return  to  the  Inspector, 
writing  the  words  '  not  attempttd '  in  large  letters  below. 


The  Name  of  th«  In- 
st itutioo  at  which 
you  are  now  being 
examined. 


Your  Name  in  Full, 
(the  SMTfiAme  first), 
and  your  Age  on 
your  last  birthday. 


Do  you  attend  this  Examination 


I.  A  resident  Student,  and  of 

tuhickye»rt 
a.  A  Teacher  to  be  emunined 

for  a  Certificate,  andy^M 

nf hat  School  f 


FIRST  YEAR. 

MALB  CAMDIDATICS. 

QmmmAr  and  Compotition. 
Tkm  Aomrt  allowed  Jor  tkis  Baper, 

Composition. 

Every  candidate  must  perform  the  exeictie  in  CompoiitioD. 
Candidates  are  recommended  not  to  take  more  than  halAan-hou 
for  this  exercise. 

Subjects  for  Compodtioo. 
(i)  Mountain  scenery. 
Or  (2)  English  sonnet  writers. 
Or  (3)  One  of  the  incidents  of  the  French  Revolution 

commemorated  in  Wordsworth^s  Sonnets. 
Or  (4)  The  Lake  Poets. 

Orammar. 

Evei^  Candidate  must  do  the  parsing  and  analysis.  Part  of 
a  question  well  answered  will  obtain  marks. 

Section  I. 

Parse  the  words  italicised  in  the  following  passages  :— 
(a)  There  are  who  ask  not  f/"  thine  eye  be  on  Siem. 
(Jf)  OJoy!  that  in  our  embers  is  sonutkinjf^MiX.  doth  lirt. 

That  nature  yet  remembers  what  was  so  fugitive, 
(r)  But  it  will  not  be  leng^  ere  this  be  thrown  aside. 
(dO  Yet  despair 

Touches  me  not,  though  pensive  as  a  bird 
Whose  vernal  coverts  winter  hath  laid  bare* 

Section  II. 

Make  a  table  for  analysis  of  the  following  sentences  : 
(a)  They  a  blissful  course  may  hold 
Even  now,  who,  not  unwisely  bold. 
Live  in  the  spirit  of  this  creed, 
Yet  seek  Thy  firm  support  according  to  their  need. 

(^)  The  homely  nurse  doth  all  she  can 

To  make  her  foster-child,  her  inmate  man, 

Forget  the  glories  he  hath  known. 

Ana  that  imperial  palace  whence  he  came. 

{c)  What  though  the  radiance  which  was  once  sq  bright 
Be  now  for  ever  taken  from  my  sight, 
Though  nothing  can  bring  baoc  the  hour 
Of  splendour  in  the  grass,  of  glory  in  the  flower. 
We  win  grieve  not,  rather  find 
Strength  in  what  remains  behind. 

Xft)  We  shall  exult,  if  they  who  ruTe  the  land 
Be  men,  who  hold  its  many  blessings  dear. 
Wise,  upright,  valiant ;  not  a  servile  band. 
Who  are  to  judge  of  dangers  which  they  fear. 
And  honour  which  they  do  not  understand. 

Section  III. 
{Not  more  than  four  of  these  questions  to  be  answered.) 

1.  Write  a  brief  analysis  of  the  Ode  to  Duty. 

2.  Illustrate  Wordsworth's  love  of  Nature  from  his  poems. 

3.  Give  a  short  explanation,  suitable  for  children,  of  tbe 
following  passages :— 

This  public  way  streamed  with  the  pomp  of  a  too  credoloBS 

day. 
Vanguard  of  liberty,  ye  men  of  Kent ! 
She  must  espouse  the  everlasting  sea. 
h  ngland  is  a  fen  of  stagnant  water. 
Plain  living  and  high  thinking  are  no  more. 

4.  To  what  events  is  allusion  made  in  the  following  passages  ? 
Once  did  s  e  hold  the  gorgeous  East  in  fee. 
Toussaint,  the  most  unhappy  man  of  men. 

Thou,  Libertv,  from  thine  Alpine  holds  at  lens^are  diifcn. 

Another  mighty  Empire  overthrown. 

Who,  like  Montrose,  make  loyalty  your  pride. 

5.  Daive paramount,  ledger,  pkrensy^  tyrant,  worliH^. 

6.  Give  the  force  of  the  prefix  in  appsrel,  dialogue,  sympathy, 
forget,  cataract,  advene,  misgiving. 
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School  Managsmknt. 
Thru  hours  allowed  for  this  Paper, 

Question  lA  must  be  answered,  and  Qaestion  iB  must  be 
omitted,  by  Students  who  leave  the  Training  College  to  take 
charge  of  Schools  after  this  Examination,  and  by  Acting 
Teachers. 

Question  lA  most  be  omitted,  and  Question  iB  must  be 
ansirered,  by  all  Students  who  are  remaining  in  the  Training 
College. 

Not  more  than  ff iVi^  other  questions  may  be  answered. 

Answer  briefly  the  following  questions : — 

I  A.  {a)  What  are  the  advantages  of  a  separate  classification 
ia  Arithmetic? 

(b)  Why  should  caning  on  the  hand  be  absolutely  prohibited 
in  schools? 

{c)  Why  do  younger  boys  require  shorter  lessons  than  older 
boys? 

{d)  In  what  respects  is  long  standing  in  class  prejudicial  ? 

\t)  What  data  are  required  for  calculating  the  average  yearly 
attendance  ? 

(f)  The  number  of  £ulures  in  Reading  is  17 ;  in  Writing,  iq ; 
in  Arithmetic,  23 ;  the  percentage  of  passes  is  86} ;  find  the 
camber  of  children  presented  for  examination. 

iB.  Write  full  notes  of  a  lesson  on — 

{a)  The  benefits  of  life  insurance. 

Or  {b)  A  course  of  gymnastic  exercises. 

Or  {c)  The  laws  of  gases  which  determine  efficient  systems  of 
ventilating  drains. 

Or  {i)  The  physical  laws  involved  in  the  construction  of  a 
common  pump. 

2.  Explain  briefly  the  Phonic  and  Look-and-Say  methods  of 
teaching  to  read ;  and  give  examples  of  words  which  are  more 
easily  taught  by  each  of  these  methods. 

3.  How  wodd  you  distribute  three-quarters  of  an  hoar  to  be 
emp/oyed  in  a  reading  lessonn  on  a  passage  of  poetry  from  an 
unkttovm  author  ?  Illustrate  by  a  short  passage,  containini;  no'. 
less  than  twenty  lines,  taken  from  the  author  selected  for 
Grammar  in  the  present  syllabus. 

4.  Give  brief  explanations,  suitable  to  children,  of  the  words 
italicised  in  the  following  passages,  with  derivations  (where  you 
can): — 

His  hand  stiU  strained  the  broken  brand; 
His  ann  was  smcarfd  with  blood  and  sand  : 
Dragged  from  among  the  horses'  feet, 
With  dinted  shield  and  helmet  beat. 
The /a/con'crest  and  plumage  gv>ne, 
Can  that  be  haughty  Marmion  ? 
Young  Blount  his  armour  did  unlace^ 
And  gszing  in  his  ghastly  face. 
Said,  by  Saint  George^  he's  gone ! 

5.  Show  that  reproduction  in  exercise-books  of  oral  lessons, 
or  of  short  tales  read  aloud,  is  one  of  the  best  methods  of  teach- 
ing Composition  to  young  children. 

6.  What  rules  would  you  give  for  the  heights  and  junctions 
of  the  letters  in  the  word  *'  Emphasized  "  written  in  large  hand  ? 
Write  the  word  according  to  your  rules. 

7.  Write  out  rules  to  be  foUowed  in  the  spelling  of  those 
parts  of  the  following  words  which  present  difficulties  to  begin- 
ners:— conceit,  receipt,  colour,  achieve,  forego,  moveable, 
waeon. 

8.  Point  out  the  advantages  and  disadvantages  of  teaching 
Simple  and  Compound  Addition  together,  before  proceeding  to 
other  rules. 

9.  Write  out  fully  the  various  steps  to  be  followed  m  proving 
the  rule  for  converting  vulgar  fractions  into  termioating  decimals, 
and  state  under  what  conditions  this  is  possible. 

10.  Write  out  clearly  and  concisely  the  difference  between 
true  discount  and  banker's  discount,  and  give  ai)  explanation 
of  the  constant  fluctuations  of  consols* 

11.  State  the  principal  natural  laws  involved  in  a  lesson  on 
*  Wind,*  and  describe  any  simple  experiments  or  illustrations  by 
^vhich  you  would  propose  to  illustrate  those  laws. 

12.  Explain  the  diffierence  in  the  nature  and  purpose  of  ques- 
tions employed  at  the  beginning,  during  the  course,  and  at  the 
close,  of  an  oral  lesson  ;  illustrate  by  a  lesson  on  *  Coffee.' 

13.  Show  that  oral  teaching  in  most  subjects  requires  to  be 
supplemented  by  text-books  and  exercise-books ;  and  name  any 
subjects  that  do  not  require  such  aids,  giving  your  reasons. 

14.  Describe  the  arrangement  of  windows,  doors,  desks,  and 
other  apparatus  in  a  class-room  designed  for  giving  oral  lessons 
to  sixty  children. 


15.  Explain  why,  in  a  text-book,  the  definition  genenlly  pre- 
cedM,  ana  in  an  oral  lesson  geaexally  follows,  the  matter  required 
for  a  full  explanation. 

British  History. 

Three  hours  allowed  fir  this  Paper. 

Candidates  are  not  to  answer  more  than  e'ghi  questions. 

1.  Write  a  life  of  St  Dunstan ;  and  explain  the  terms  secular 
and  regular  der^. 

2.  Explain  briefly  the  purposes  for  which  Doomsday  Book 
was  compiled. 

3.  Write  an  account  of  the  state  of  govv^rnment  of  the 
country  between  the  mouths  of  the  Humber  and  Forth  in  the 
ninth  century. 

4.  Sketch  briefly  the  state  of  affairs  in  Scotland  which  gave 
cause  for  the  inteiferenoe  of  Edward  I. 

5.  Give  some  account  of  Froissart,  and  of  the  period  of 
history  that  is  covered  by  his  chronicles. 

6.  Explain  briefly  the  origin  of  the  Hundred  Years*  War 
between  France  and  England ;  and  enumerate,  with  dates,  the 
chief  events  of  that  war. 

7.  Show  that  the  reigns  of  the  Lancastrian  kings  were  favour- 
able to  the  growth  of  liberty. 

8.  What  Scottish  kings  were  contemporary  with  Henry  IV., 
Edward  IV.,  and  Henry  VHI.  ?  Write  a  brief  life  of  one  of  thoie 
monarchs. 

9.  Make  a  table  showing  the  grandchildren  and  great-grand- 
children of  Henry  VII. 

10.  Discuss  the  justice  of  Elizabeth*s  behaviour  towards  Mary 
Queen  of  Scots. 

11.  What  were  the  chief  points  at  Usue*betwesn  Charles  I. 
and  the  Long  Parliament  ?  On  what  points  wer^  n^otiations 
finally  broken  off  at  the  beginning  of  the  Civil  War  ? 

12.  Describe  the  position  of  the  following  battle-fields: — 
Blenheim,  Dettingen,  and  Vittoria ;  name  the  leaders  on  both 
sides,  and  the  result  of  the  battle  in  each  case. 

13.  Write  a  brief  life  of  the  younger  Pitt. 

14.  Give  some  account  of  the  Orders  in  Council.  Explain  the 
purposes  for  which  they  were  issued,  and  the  circumstances  of 
their  repod. 

15.  Enumerate  the  chief  events  of  the  years  1814-15. 

16.  Describe  the  state  of  affairs  m  Greece  which  occasioned 
the  Battle  of  Navairino ;  name  the  nations  which  took  part  in  that 
battle,  and  its  results. 

17.  What  were  the  provisions  of  the  Act  passed  for  the 
Emancipation  of  slaves  in  1833. 

18.  Explain  the  causes  of  the  Crimean  War,  and  give  a  brief 
account  of  the  Siege  of  Sebastopol. 

Geography. 

Three  hours  allowed  for  this  Paper, 

Candidates  must  draw  one  of  the  maps  in  Question  I.,  and 
must  not  answer  more  than  eight  other  questions. 

1.  Draw  a  map  of  (a)  Great  Britain  (showing  the  principal 
river  basins) ;  or  (fi)  the  Indian  Ocean  \or  («)  the  coast  line  of 
Africa  (north  of  the  Equator),  showing  the  boundaries  of  the 
sutes  or  colonies  bordoing  upon  the  sea. 

N.B. — ^The  map  should  be  drawn  on  a  scale  sufficient  to 
occupy  all  the  blank  space  available.  If  the  candidate  put  in 
and  correctly  number  the  lines  of  latitude  and  longitude  it  will 
add  to  the  value  of  the  exercise. 

PUces  must  not  be  indicated  by  letters  or  figures,  referring  to 
a  list  of  names  at  the  side,  bat  the  names  themselves  must  be  in- 
sertedin  the  map. 

2.  Compare  the  climate  of  London  with  that  of  New  York 
and  of  St.  Petersburg,  and  account  generally  for  these  differences. 

3.  By  what  trunk  railways  are  the  towns  of  Exeter,  Shrews- 
bury, Dover,  and  Yarmouth  connected  with  London  ?  Give  a 
brief  description  of  the  route  traversed  by  one  of  these. 

4.  Show  that  the  coast  of  Scotland  is  large  in  extent,  but  in  a 
great  measure  unflt  for  commerce.  Name  the  chief  localities  of 
the  fishing  industry  of  Scotland. 

5.  Enumerate  the  principal  districts  north  of  the  Humber  and 
Mersey  remarkable  for  their  natural  wealth  in  minerals. 

6.  Describe  briefly  the  positions  of  Upsala,  Amsterdam,  Lyons, 
Ischia,  Bucharest,  Moscow,  Constance,  and  Salzburg. 

7.  Describe  in  words  the  courses  of  the  Po  and  the  Vistula, 
and  name  any  incidents  in  history  connected  with  those  streams. 
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8.  Enumerate  the  chief  vegetable  productioiM  of  India,  and 
the  climate  required  hy  each  ;  name  the  districts  chiefiy  devoted 
to  their  cultivation. 

9.  Describe  the  physical  features  of  China  Proper.  Give  a 
brief  account  of  the  Great  Wall  of  China. 

la  Give  some  account  of  the  Lakes  of  Africa,  and  of  the 
general  directions  of  the  rivers  which  rise  in  those  lakes. 

J  I.  Classi^as  New  England,  Southern,  Pacific,  or  Central 
States— Louisiana,  Orejgon,  Iowa,  Maine,  Cdi&Mrnia,  Con- 
necticut, Alabama,  Illinois,  and  Michigan;  and  give  a  brief 
account  of  one  of  those  states. 

12.  Enumerate  the  principal  imports  into  Great  Britain  from 
Hong-Kong,  Chicago,  Wellington,  Bombay,  Jamaica,  and 
Buenos  Ayres. 

13.  Enumerate  the  rivers  of  South  America  which  flow  into 
the  Atlantic  Ocean,  the  principal  towns  on  the  banks,  and  the 
states  through  which  they  flow. 

14.  Name  the  principal  groups  of  islands  in  the  Malay  Archi- 
pelago, and  their  chief  articles  of  export ;  and  give  some  account 
of  the  native  races. 

Euclid. 

Tktfc  hours  and  a^hdlf  alhwed  for  this  Paper, 

Candidates  are  not  allowed  to  answer  more  than  eight  ques- 
tions. 'Capital  letters,  not  numbers,  must  be  used  in  the  dia- 
grams. The  only  signs  allowed  are  +  and  = . '  The  square  on 
AB  may  be  written  "  sq.  on  AB/'  and  the  rectangle  contained  by 
AB  and  CD,  <*  rect.  AB.  CD. " ;  other  abbreviations,  if  employed, 
must  not  be  ambiguous. 

1.  Show  that  part  of  Euclid's  definition  of  a  square  is  not 
required.  Write  out  the  postulates.  Write  out  all  the  cases  of 
equality  of  triangles  which  are  given  in  the  First  Book  of 
Euclid. 

2.  If  two  triangles  have  tw  >  sides  of  the  one  equal  to  two  sides 
of  the  other,  each  10  each,  and  have  also  the  angles  contained  by 
these  sides  equal  to  one  another,  they  shall  also  have  their  bases 
or  third  sides  equal.  Two  triangles  ABC  and  DCB,  equal  in 
all  respects,  are  on  the  same  side  of  the  base  BC ;  if  AD  be 
joined,  the  triangle  ABD  is  equal  to  the  triangle  DCA  in  all 
respects. 

5.  If  a  side  of  a  triani^le  be  produced,  the  exterior  angle  shall 
be  greater  than  either  of  the  interior  opposite  angles.  If  one  of 
the  angles  of  a  triangle  be  a  right  angle,  the  three  exterior 
angks  of  a  triangle  will  be  together  greater  than  three  right 
angles.  * 

4.  If  two  triangles  have  two  angles  of  the  one  equal  to  two 
angles  of  the  other,  each  to  each,  and  the  sides  opposite  to  one 
of  the  equal  angles  in  each  equal,  the  third  angle  of  the  one 
shall  be  equal  to  the  third  angle  of  the  other. 

Draw  a  figure  showing  that  two  triangles  that  have  two  sides 
and  an  angle  equal  in  each  may  have  no  other  parts  equal. 

5.  Every  parallelogram  is  bisected  by  its  diameter. 
Construct  a  paiallelctgram  of  given  area  with  diagonals  of 

given  length. 

6.  Triangles  on  equal  bases  and  between  equal  parallels  are 
equal  to  one  another. 

If  two  equal  triangles  stand  upon  equal  bases,  and  have  also 
another  side  of  each  equal,  the  triangles  will  have  all  or  none 
of  their  other  parts  equal. 

7.  To  a  given  straight  line  to  apply  a  parallelogram  which 
shall  be  equal  to  a  given  triangle,  and  have  one  of  its  angles 
equal  to  a  given  rectilineal  angle. 

On  the  diameter  of  a  square  construct  a  parallelogram  equal 
to  the  square,  and  having  one  of  its  angles  equal  to  one-fourth 
of  a  right  angle. 

8  If  the  square  described  on  one  of  the  sides  of  a  triangle  be 
equal  to  the  squares  described  on  the  other  two  sides  of  it,  the 
angle  contained  by  those  »ides  is  a  right  angle. 

If  one  of  the  angles  of  a  rhombus  be  double  of  the  other,  show 
that  the  square  on  the  longer  diameter  is  three  times  as  great  as 
the  square  on  a  side. 

9.  Which  of  the  propositions  of  the  Second  Book  of  Euclid 

may  be  represented  algebraically  by  the  formula  a-^x^t^^mx 

Draw  the  ^re  required  for  the  proposition. 

10.  To  describe  a  square  that  shall  be  equal  to  a  given  rec- 
tilineal figure. 

If  one  of  the  sides  of  a  rectangle  be  four  times  as  great  ns  tlie 
other,  find  the  side  of  the  souare  equal  to  tht  gives  leetangle. 

1 1.  Show  that  the  Imes  bisecting  the  angles  of  a  triangle  meet 
in  a  point. 


13.  The  figure  formed  by  joining  the  points  of  bisection  of  the 
sides  of  a  quadrilateral,  taken  in  order,  is  equal  to  one  ludf  of 
the  whole  figure. 

Arithmetic. 
Tzw  hours  aud  a  half  aihufid  for  this  Paper, 

Candidates  are  not  permitted  to  answer  more  than  ttn 
questions. 

The  sotutioH  must  be  given  at  such  length  as  to  he  intelligible 
to  the  Examiner,  otherwise  the  answer  wUl  be  considered  of  do 
value. 

1.  A  clock  is  set  right  at  2  p.m.  on  Monday,  December  izth; 
and  at  6  p.m.  on  Friday,  December  i6th,  it  is  5  minates  slow. 
How  much  has  it  lost  per  hour  ? 

2.  A  block  of  stone,  weighing  15  tons,  is  composed  of  4  sab> 
stance%  whose  bulks  are  in  the  relation  of  15,  I3>  9,  7;  viule 
the  weights  of  a  unit  of  their  bulks  are  as  6,  7,  ii»  &  ^A'kit  is 
the  weight  of  each  substance  in  the  block? 

3.  What  will  be  the  cost  of  the  bricks  for  a  wall  5  feet  high. 
22}  inches  thick,  and  35  yards  long,  at  15s.  per  1,000,  eadi  brick 
being  9  inches  long,  4^1^  inches  wide,  and  3  inches  thick  ? 

4.  If  a  cubic  inch  of  silver  be  worth  £\  i2s.  6Hd.,  find  the 
value  of  a  circular  piece  of  money,  whose  diameter  is  i|  indi, 
and  its  thickness  ^  inch,  taking  the  ratio  of  the  drcamfeKsce 
of  a  circle  to  its  diameter  as  22  to  7* 

5.  Arrange  the  fractions : — 

T»T»  'iva*  "trfi   siTf 

in  their  order  of  magnitude. 

6.  Explain  the  use  of  the  Greatest  Common  Measure  of  m 
numbers  or  quantities ;  and  reduce  the  fraction  ^\^  ta  i» 
simplest  fonn. 

7.  Find  the  value  of— 

8.  A  grocer  bought  59  cwt.  3  qrs.  4  lbs.  of  sugar  at  £1  ^n. 
per  cwt. ;  of  this  I  cwt.  20  lbs.  was  unsaleable.  With  ifai 
profit  did  he  sell  the  remainder  at  3I  per  lb.  ? 

9.  If  an  iron  casting,  that  vrei^s  5  tons  1 1  cwt.  glbs^cost 
^^142  IIS.  o}d.',  what  will  be  the  weight  at  the  sambnteofa 
casting  that  costs  £$4  i6s.  6}d.  ? 

ID.  ;^  1 50  of  a  man's  income  was  exempt  from  inooaie-tn; 
and,  after  deducting  the  tax  at  5d.  in  the  £1  on  the  remaiode 
firom  his  whole  mcome,  he  had  £9S4  7s.  6d.  left.  Whatvs 
his  income  ? 

11.  Explain  the  term  'recurring  decimal;'  find  the  recoini^ 
decimals  that  represent  f ,  |,  ^it  At  s-nd  <^d  the  results. 

12.  If  the  weights  of  the  same  bulks  of  mercury  and  glycerioe 
be  as  1 1  to  I,  what  will  be  the  height  of  a  glycerine  barometei 
when  the  mercurial  barometer  stands  at  29*4^  inches  ? 

13.  What  sum  of  money  put  out  at  3^  per  cent,  simple  in- 
terest for  5^  years  will  amount  to  ;£^476  los.  o{d.  ? 

14.  A.  invests  jf 4,625  in  railway  stock  at  125,  B.  invests 
;£'4,920  in  another  at  120  ;  A.  receives  an  annual  dividend  at  the 
rate  of  4^  per  cenL,  and  receives  £^  108.  more  than  B. ;  at 
what  rate  was  the  annual  dividend  paid  to  B.  calculated? 

15.  A  person  sells  out  ;f3«i62  los.  in  3  per  cent,  stock  at 
97f ;  and  buys  in  Bank  Stock  at  287I,  paying  his  broker  2s.  6d. 
on  each  ;f  loo  of  stock  sold  or  bought.  He  receives  on  Ms 
investment  an  April  dividend  of  4  per  cent,  and  another  is 
October  of  5  per  cent.  How  far  is  his  income  effected  hj  tbe 
Exchange  ? 

Algebra  and  Mensuration. 
Three  hours  allowed  for  this  Paper, 

Candidates  are  not  permitted  to  answer  more  than  iftWqffs* 
tions  in  Algebra  nor  more  than  three  in  Mensuration. 

Algebra. 

1.  What  is  the  meaning  of  (a-^)  where  b  is  greater  tbin  «• 
How  would  you  detect  at  first  sight  the  errors  in  the  statemot 
(JT  +  a)  (x  +  ^)  (jr  +  0  =  Jif*  +  (tf  +  *)  X  +  (tf^  +^)  jr  +  tfii. 
without  any  previous  multiplication  or  knowledge  of  the  resak? 

2.  Showthat(jr+  i)(x  +  2)(x+3)  (jr+4)  +  i  =  (i*-' 
5X  +  5)'. 

3.  Prove  the  rule  for  findmg  the  G.C.M.  of  two  quaotittfs  \ 
and  find  the  G.C.M.  of  6«»  -  i^x*  +  374:  -  18  and  94:*  -  27'' 
+  adr-  8. 

4.  Divide  x*  -  ^  by  x*  -  J*  and  find  the  value  of  the  qw- 
tient,  when  x  s  49^  ^  =:  625. 

5.  Reduce  to  lowest  terms— 

x*-x~6    ^  x*  -  lax  +  3S  X  ^^±i?£-i-? 
x*-x-20       x*+iar+i6       x*  +  ar  -  IS 
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6.  Find  the  L.C.M.  of  :c«  -  ««,  jr»  -«»,*■-  «r  +  fl«,  *»  + 
a*,  jr*  +  dJf  +  jc*. 

7.  Find  the  fonrth  root  of  Jt^  +  12.^*  +  54^:*  +  108*  +  81. 

8.  Prove  that  a  quadratic  equation  can  have  only  two  roots  ; 
and  form  the  equation  whose  roots  are  7  and  -  3. 

9.  Solve  the  equations — (i)  j:"  -  2j:  -  15  =  o.  (a)  (jr  -  i) 
(jf  -  2)  (x  -  3)  +  6  =  o. 

10.  Solve  the  equations  ^->'=:26,    x  -  y  ^  z, 

11.  Eliminate  x  from  the  equations  :^  -{-  ax  +  b  =  o.  jr*  + 
cx  +  d^Q. 

12.  U  aibi  \b:c\ 

13.  A,  G,  H  are  the  arithmetical,  cfeometiical,  and  hannoni- 
cal  means  between  a  and  b ;  show  that  AH  =  G'  Ex.  a  s  20, 

^  =  35. 

14.  A.  is  i\  inches  taller  than  B. ,  B*  is  2^  inches  taller  than  C. ; 

at  the  end  of  two  years  each  has  grown  two  inches,  and  the  sum  of 
their  heights  at  that  time  is  to  the  sum  of  their  heights  two  years 
before  in  the  ratio  317  :  305  ;  find  their  original  heights. 

15.  A  man  and  his  family  consume  5  loves  of  bread  weekly ; 
if  his  wages  were  raised  one-fortieth  and  the  price  of  broui 
were  raised  one  quarter,  he  would  gain  twopence  weekly ;  but 
if  his  wages  were  diminished  one-twentieth  and  the  price  of 
bread  fell  one-third,  he  would  lose  tenpence ;  find  his  weekly 
wages  and  the  price  of  each  loaf  of  bread. 

Mensttration. 

(The  answers  need  not  be  carried  beyond  two  places  of  decimals.) 

I.  The  depth  of  the  annual  rainfall  A  is  22^  inches ;  find  the 
number  of  tons  of  water  which  fall  annually  upon  a  rectangular 
space  of  24  chains  long  and  15  chains  broad,  a  cubic  foot  of 
water  weighing  1,000  oz. 

a.  A  chain  measure  is  short  by  one  inch  in  each  chain,  find  in 
acres  the  error  committed  in  estimating  the  area  of  a  rectangle 
511  yards  long,  and  365  yards  broad. 

3.  The  areas  of  a  hexagon  and  of  the  equilateral  triangle 
formed  by  joining  alternate  angles  of  the  hexagon  are  together 
equal  to  JjluSS  feet ;  find  a  side  of  the  hexagon. 

4.  A  quadrilateral  is  formed  by  two  isosceles  triaxigles  on  op- 
posite sides  of  a  common  base ;  show  that  the  area  of  the  paral- 
lelogram formed  by  joining  the  bisections  of  the  sides  of  the 
auadrUateral  taken  in  order  is  invariable,  if  the  distance  betvieen 
tJie  vertices  of  th^  triangles  are  invaiiable. 


SECOND  YEAR 

MALB  CANDIDATES. 

Shakespkarb's  Coriolanm  and  Bacon's  Essays. 

Three  hours  allcrwedfor  this  Paper. 

Composition. 

Every  candidate  must  perform  the  exercise  in  composition.  It 
is  recommended  that  not  more  than  half  an  hour  be  devoted  to 
tliis  exercise. 

Write  in  plain  prose  a  short  essay  on  :— (i.)  The  Patrician 
Order  at  Rome.  Or  (2.}  The  date  of  the  plav  of  Corioknus 
from  internal  evidence.  Or  (3.)  The  revolution  in  scientific 
method,  introduced  by  Bacon.  Or  (4.)  The  progress  of  some 
branch  of  science  in  the  present  century. 

Grammar. 

Candidates  may  answer  the  whole  of  Section  I.,  andy^r  in 
each  of  the  other  subjects. 

Marks  will  be  obtained  by  answering  well  part  of  a  question. 

Section  I. 

Write  in  simple  prose,  and  without  any  more  amplifications 
than  the  sense  requires,  the  following  passages  : — 

{a)  I liave  been 

The  book  of  his  good  acts,  whence  men  have  read 

His  fame  unparaUerd,  haply  amplified ; 

For  I  have  ever  verified  my  fiiends, 

Of  whom  he's  chief,  with  all  the  sixe  that  verity 

Would  without  lapsing  suffer ;  nay,  sometimes. 

Like  to  a  bowl  ufMDU  a  subtle  ground, 

I  have  tumbled  past  the  throw,  and  in  his  praise 

Have  almost  stamped  the  leasing. 

(^)  His  sword,  death's  stamp 

Where  it  did  mark,  it  took  ;  from  face  to  foot 
He  was  a  thing  of  blood,  whose  every  motion 
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Was  timed  widi  dyingicries.    Alone  he  entered 

The  mortal  gate  of  the  city,  which  he  painted 

With  sbonless  destiny,  aidless  came  on 

And  with  a  sudden  reinforcement  struck 

CorioU  Uee  a  planet     Now  aU*s  his : 

When  by  and  by  the  din  of  war  'gan  pierce 

His  ready  sense:  then  straight  his  doubled  spirit 

Req^iiekened  what  in  flesh  was  fatigate. 
{c)  To  apply<  oneself  to  others  is  good,  so  it  be  with  demon- 
stjation,  that  a  aaan  doth  it  upon  regard  and  not  upon  facility. 
It  is  a  good  precept  generallv  in  seconding  another,  yet  to  add 
somewhat  ot  one's  own  ;  as  if  yon  will  grant  his  opinion,  let  it 
be  with  some  distinction ;  if  you  will  follow  his  motions,  let  it 
be  with  conditions ;  if  you  allow  his  counsel,  let  it  be  with  alleg- 
ing farther  reasons.  Men  had  need  beware  how  they  be  loo 
perfect  in  coaapliments,  for  be  they  never  so  sufficient  otherwise, 
their  enviers  will  be  sure  to  give  them  that  attribute  to  the  dis- 
advantage of  their  greater  virtues.  It  is  loss  also  in  business  to 
be  too  full  of  respects  or  to  be  too  curious  in  observing  times 
and  opportoaitics.  , 

Section  II. 

1.  Derive  verdict^  alarum^  prerogatwe^  century ,  sithence,  r«- 
parison,  goddtn^  mathin^jU^  anon, 

2.  Comment  on  the  following : — I  cannot  speak  him  home, 
the  cranks  and  offices  of  men,  Mm  vi  e  that  was  your  garland, 
he  will  not  spare  to  gird  the  gods,  his  brows  bound  wiih  oak, 
irons  of  a  doit,  the  hospitable  canon,  Amazonian  chin,  well  might 
they  tent  themselves  with  death. 

3.  Explain  the  metaphors  in — ^that's  off,  this  had  touched  his. 
spirit,  the  cockle  of  rebellion,  vail  your  ignorance,  this  is  clean 
kam,  bolted  language,  friends  of  noble  touch,  lots  to  blanks,  a 
jack  guardant,  standing  every  flaw. 

4.  In  what  sense^  difieiing  from  their  modem  usage,  were  the 
following  words  employed  by  Shakespeare — virtue^  censure, 
sensible,  humours,  complexion,  affect^  temperance,  fond,  particu- 
iar,  fuelicious, 

5.  Explain  the  prefix  in  an-hungry,  bestrid,  allow,  perfidious, 
aniid,  surname,  enttrtain,  surcease,  sedition,  tnalign. 

6.  Explain  the  peculiarities  in  the  grammatical  construction 
of 

Whose  course  will  on  the  way  it  takes. 

Rather  than  fool  it  so. 

My  armed  knees  who  bowed  but  in  my  stirrap's  bend. 

7.  Write  a  brief  summary  of  Volumnia's  pleading  with  her  son 
for  Rome. 

Section  III. 

1.  Write  a  brief  ab-tnct  of  the  Essay  on  Studies. 

2.  Give  Bacon's  rules  for  the  regimen  of  health. 

3.  lUnstrate  from  history  the  truth  of  the  following  savings — 
Plantations  are  amongst  ancient  primitive  and  heroical  works. 
Upon  the  breaking  ot  a  great  empire  you  may  be  sure  to  have 


The  lower  and  weaker  faction  is  the  stronger  in  conjunction. 

4.  Explain  briefly  the  following  aphorisms — 

Ordinary  expenses  ought  to  be  limited  by  a  man's  estate.  Sus- 
picions among  thoughts  are  like  bats  among  birds. 

5.  Give  the  modem  form  of  the  words  disadvantagetfUe,  am- 
bassage,  spials,  avoidances,  discontent  (adj.),theologues,  passable ; 
and  account  for  the  disuse  of  these  forms. 

6.  Give  the  meaning  in  the  time  of  Bacon  of  advancemtnt,  com- 
position, merely,  to  attend  arms,  estate,  circumstance,  obnoxious, 
bravery,  decent,  undertaker,  depmve. 

7.  Distinguish  jus  suffiragii  and  jus  commercii«  jus  dicere  and 
jus  dare,  logic  and  rhetoric,  honour  and  reputation,  custom  and 
habit. 

8.  Translate  with  brief  explanations— octogesimus  octavus 
mirabilius,  annus,  abeunt  stncUa  in  mores,  Ciesarem  portas  et 
fortunas  ejus. 

9.  Complete  the  following — *  Men's  thoughts  are  much  ac- 
cording to  ;  their  discourses  and  speeches  according 
to        ;  but  their  deeds———.' 

*  Reading  maketh  a  full  mai^  etc.* 

School  Management. 

Two  hours  aUowedfor  this  Paper. 

The  Questions  on  pages  i  and  4  must  not  be  omitted  by  any 
candidate. 
Not  mere  than  4€wn  other  questions  may  be  answered* 

I.  Answer  hfiefly  the  following  questions : — 
(a)  What  {are  the  advantages  of  a  separate  classification  in 
arithmetic  ? 
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{b)  Why  should  caning  on  the  hand  be  absolotdx  prohibited 
in  schools? 

(0  Why  do  younger  boys  reqniie  shorter  lessons  than  older 
boys? 

\d)  In  what  respects  is  long  standing  in  class  prejudicial  ? 

(/)  What  data  are  required  for  calculating  ^e  a^rage  daily 
attendaiice  throughout  the  year  ? 

{f)  The  numlMr  of  failures  to  pass  in  reading  is  17,  in  writing 
19,  in  arithmetic  23;  the  percentage  of  passes  is  8iSJ^;  what  is 
ihe  number  of  children  presented  for  examination? 

3.  Make  out  that  part  of  a  week's  time-table  for  an  upper  class 
which  would  include  the  lessons  given  in  Arithmetic,  Geography, 
and  Grammar,  and  give  reasons  for  the  length  of  lessons  and 
the  times  selected. 

3«  Apply  to  a  lesson  on  Moods  the  principle  that  in  Grammar 
no  rule  snould  be  given  without  the  inquiry  which  gives  rise  to 
the  rule. 

4.  Show  and  illustrate,  by  a  sketch  map  of  the  neighbour- 
nood  of  some  school,  the  advantages  to  be  gained  in  the  early 
stages  of  Geography  by  the  study  of  an  accurate  plan. 

5.  Before  committing  a  passage  of  poetry  to  memory  what 
preparation  is  required  tor  a  senior  class  ?  Apply  your  method 
to  a  passage  ixom  the  author  you  have  been  studying  for  Gram- 
mar accoiding  to  the  present  syllabus. 

6.  With  which  of  the  sciences  is  Physical  Geography  closely 
connected  ?  Illustrate  this  connection  in  the  case  of  one  of  the 
sciences  you  have  nam?d. 

7.  Give  examples  from  some  language  you  have  studied  to 
show  that  the  study  of  a  foreign  language  increases  a  teacher's 
knowledge  of  his  mother  tongue  ? 

8.  Show  the  peculiar  value  of  object  lessons  in  increasing  a 
child's  stock  of  words,  and  illustrate  your  statement  by  the  new 
terms  required  for  an  object  lesson  on  *  Iron.' 

9.  Give  a  passage  from  the  author  you  have  been  studying  for 
Grammar  to  exemplify  the  difficulty  ci  paraphrasing  an  involved 
passage  in  exact  synonyms. 

la  What  precautions  does  Locke  suggest  to  preserve  children 
from  unreasonable  timoronsnea? 

II.  Uhistrate  by  a  brief  lesson  on  'Honesty'  the  most  effec- 
tual methods  of  enforcing  moral  truths  on  young  children. 

13.  Detail  some  of  the  methods  by  which  a  healthy  appetite 
for  knowledge  may  be  enoouraced  in  children. 

13.  What  rules  would  you  lay  down  for  checking  the  first 
signs  of  deceitfulness  in  the  character  of  a  child  ? 


14.  Write  an  essay  on  •» 

(a)  The  denying  ourselves  the  satisfaction  of  onr  own  desies 
where  reason  does  not  authorise  them. 
Or  (^)  The  allowing  liberty  to  children  in  their  TecreatioDS. 
Or  (r)  The  use  and  abuse  of  bodily  chasUieme&t. 

British  History. 

Tw0  hours  and  a  kaif  allowed  for  this  Paper, 

Candidates  are  not  permitted  to  answer  more  than  d^ni 
questions. 

I.  Relate  the  circumstances  which  gave  rise  to  the  Septenaul 
Act,  and  discuss  the  assertion  that  the  passing  of  that  Act  vas 
an  usurpation  of  the  righu  q/[  the  people. 

3.  Name  the  chief  financial  proposals  of  Walpole,  and  opbio 
how  they  were  frustrated  in  the  House  of  Commons. 

3*  Sketch  Imefly  the  campaign  of  Charles  Edward  in  1745. 

4.  Write  a  brief  life  of  some  distinguished  Scotchman  vbo 
flourished  in  the  18th  century. 

5.  Give  some  account  of  the  policy  and  measures  of  the 
twelve  years*  ministry  of  Lord  NorSu 

6.  Describe  the  position  of  Bunker's  Hill,  Fontenoj,  aod 
Salamanca  ;  and  state  the  leaders  on  both  sides,  and  the  itsalt 
of  the  bsttle  in  each  case. 

7.  Relate  the  circumstances  which  gave  rise  to  the  Gon^n 
Riots,  and  describe  the  behaviour  of  the  authorities  and  of  the 
king  on  that  occasion. 

8.  Write  a  short  account  of  the  career  of  Hyder  AU. 

9.  Describe  the  influence  of  the  French  Revolution  npoo  (he 
state  of  English  parties. 

10.  Give  some  account  of  Pitt's  policy  towards  Irehni 

II.  Describe  the  state  of  Ireland  in  the  years  I79S-^ 

12.  Sketch  briefly  the  campaign  in  Spain  which  ckniiiit 
the  battle  of  Corunna. 

13.  Describe  the  condition  of  British  Trade  in  the  jw 
1 81 7-1 8;  and  relate  the  circumstances  of  the  unhapffilbj 
known  as  the  '  Manchester  Massacre/ 

14.  Descrilie  briefly  the  chief  anomalies  rectified  by  tbe  ps- 
ing  of  the  first  Reform  Bill. 

15.  Name  tlie  chief  abuses  which  gave  rise  to  the  enadseat 
of  the  New  Poor  Law  in  1834;  and  describe  generslljiKV 
relief  of  the  poor  is  administered  under  its  provisions. 

{To  be  continued,) 
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HOME  LESSON  BOOK  to  the  FOURTH  READER.  Containing  Summaries  and  Exercises,  with  Seven  Maps^jn^M 

*««  A  Prospectus  of  the  ROYAIi  80HOOI.  SERIES,  with  Specimen  Pa^es.  wiU  be  foe^^^ 
post  firee  on  application.  The  Messrs.  Nelson  will  have  pleasure  in  sending  a  Specimen  Vwn°^ 
neew  reply  to  applications  on  behalf  of  Public  Biementanr  Schools. 

THOMAS  NELSON  &  SONS,  35  and  36,  Paternoster  Row,  Ix>ndon,  E.C.  ;  Paekside,  Edinburgh  ;  and  Niw  Voit 
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SCHOOL   OF   ART 

Drawing  Copy-Boote. 


NOW  HEADY, 


Geometry,  Book  I. 

PRICE    Sd. 

Containing  Definitions,  First  Grade  Problems, 
Test^  and  Geometrical  Figures  for  Copying. 

^9*  Specimens  Free  to    Teachers    of 
Dravdng. 


JOHN    WALKER    &  Co.,  96,  FarriDgdon  Street, 
London,  E.C 

DARLOW'S    HAGNETINE. 

DARLOW  &  CO.'S  MAGNETINE  APPLIANCES 
are  used  and  recommended  Tor  the  Cnre  of  Gout  and 
Rheumatinn,  Spinal,  Liver,  Kidney,  Lung,  Throat,  and 
Cben  Complaints,  General  Debility,  Indigestion,  Hernia, 
Sciatica,  Neuralgia,  Bronchilia,  and  other  forms  of  Ner- 
vous and  Rheomatic  Affections, 


From  GIBTE  VUIHISOI,  £»).,  LD.,  I.B.CS.E 


TS,  WuDpoli  Sunt,  Loodoa, ' 

cvttfy  tint  I  bavv  ued  your  Hafnetu»  Applii 

leyim  UKAceptioiubUkiuid  fv  tupcrior  u  uiy  Invenlioa  of  Ibe  Iudov 
MVc  vnplojcd;  mod  lue  of  ihcir  efliaryf  ihcir  poairive  pDwtn  ~ 
Hibc     1  luvfl  fooDd  than  luefbl  in  conitipuiDn.  m  abdomlnML  a 


F.  W.  DiriDW,  E«I. 
ivettv  laracly  ia  hit 


I  of  iIm  n 


;,  uid  of  the 


GARTH  WILKINSON,  M.D.,  U.R.CS.E. 


DARLOWS  BELTS. 

DARLOWS  CHEST  PROTECTORS. 

DARLOW'S  LUNG  PROTECTORS. 

DARLOWS         SPINE  BANDS. 
DARLOW'S      KNEE  CAPS. 
DARLOW'S  WRISTLETS. 


DBSCRIPTIVE  PAMPHLET  POST  FRBB. 


LONDON : 
DARLOW  &.  CO.,   443,  STRAND. 


W.  SWAN    SONNENSCHEIN  &  CO-i 

PATERNOSTER    ROW. 


/■  Ou  Pwta. 

A  First  Year'a  Course  of  Pianoforte  Music. 

fat  tbt  Homt,  the  School,  ukd  tbc  KiadEnnitaa.  FuUr  llhuomted  bv 
Piaum,  Uuic  SbMU,  eic  By  H.  Kutut  Moou,  B.Hiu.,  B.A. 
Fa^  4U.  boud(.  lAlmU  u.  U. 

Kindergarten  Songs  and    Games,     By  Jane 

H  ULLiy.    Small  Bvo. 

/■  tht  Pnn. 

Locke's Bssayon  the  Human  Understanding. 

Book  III.  Edited,  Willi  iDtroducilaa,  Cenous  Nms,  nc.,  by  F. 
RvLAND,  U.A.  lAitmiv.  id. 

U  tlu  Pftu. 

A.  Sonnenschein    and  Nesbttt's  A  B  C  of 

Alitbiulic    NoI^iloB.    TnFuuininiL    doth,  H.tfd. 
RkkUIj  PtMidud. 

Linear    Blackboard    (Outline)  Wall    Maps, 

printMl  b  B»>d  Whiu  Outliaa  ob  ipKully  prefiiiRd  Bliuk  Fulinc, 
Bk[n(  dulk.  PnpiU  cu  thw  fill  b  ilven,  nuin  el  tmnii,  pbyiktl 
lauum,  uc.Uceauiuuidaritu  uuJier. 

BirOLAND~4  ft.  «  iD.by  4  (L,  lit. 

aUBOPB-J  fl.  A  in.  bv4  ft.  «  is.,  aii. 
Two  Hemupbtm.    Sktrllj. 

Standards  of  Teaching  of  Foreign  Codes, 

nlatini  to  KlamsiliirT  EdiKUion.  By  A.  Sohhihickus.   Cram  Bvs, 


•  public  : 


CHEAP  EDITION  IN  PAKTS  OP 

The  Royal  Relief  Atlas.    Part  I.,  7  Maps,  6s. ; 

Put    II.,   1  H^a,  te. ;    Fui  III.,  ti   Mapt,  t*.  M. ;  hil  IV.. 
«  Hipi,  fa. 

'  It  vill  come  u  ■  mlUKH  to  loiclMn.'— TVofAfr. 


SCHOLASTIC 
MUSICAL  INSTRUMENT  CO. 

fBJ*m.lWWaT>  IBTl).  ^ 

TO  sopplj  TMobart,  ftcnool  SoarA  itaiiiiMn,  and  flelieel 
■aaacvs  with  AW?  Uad  of  KodDBl  lustronMnt  fron  AUT 
*'-^~r"T~""T'"T"'''"~*~""''."*T""r'~"*"'~'~*" 


THE  CULT  ADDKKSS  IS 

89  OSmr  OBBSOENT,  OAMDDI  BOABt 

LONBOH,  «.W. 


IMPORTANT  TO  SCHOOL  BOARDS. 


Patenteei:  Uachiybh  tt  Cauekon,  M  Io  JI,  Blair  Street. 
Edinbargh,    <E«t*bllihed  1770? 
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HISTORICAL      WORKS, 

FOR    COLLEGES   AND    SCHOOLS. 


EPOCHS  of  MODERN   HISTORY.     Edited  by   C.  Colbeck,    M.A.      14  vols. 

fcap.  8vo.  with  Mftps,  pace  2s.  6<L  each  yohixne  :— 


Clnirdi's  Begizming  of  the  Middle  Ages. 
Cox's  Crusades. 
Creic[htoii*s  A^e  of  Elizabeth. 
Cruxdner's  Houses  of  Lancaster  and  York. 
Gardiner's  Thirty  Years'  War. 

Gardiner's  First  Two  Stuarts  and  the  Puritan  Revolution. 
Hale's  Fall  of  the  Stuarts,  and  Western  Europe  from  1678  to 
1697. 


Johnson's  Normans  in  Europe. 

Longman's  Frederick  the  Great  and  the  Seven  Years'  War. 

Ludlow's  War  of  American  Independence,  1 775- ^7^3' 

Morris*s  Age  of  Anne. 

Seebohm's  Protestant  Revolution. 

Stubbs's  Early  Plantagenets. 

Warburton's  Edward  the  Third. 


EPOCHS  of  ANCIENT   HISTORY.      Edited  by  the  Rev.  Sir  G.  W.  Cox,  Bart, 

M.A.,  and  by  C.  SANKEY,  M.A.    10  vols.  fcap.  8vo.  with  Maps,  price  2s.  6d.  each  volume  :- 


Beesly's  Gracchi,  Marius,  and  Sulla. 

Bosworth  Smith's  Rome  and  Carthage,  the  Punic  Wars. 

Capes's  Early  Roman  Empire,  from  the  Assassination  of  Julius 
Caesar  to  the  Assassmation  of  Domitian. 

Capes's  Roman  Empire  of  the  Second  Century,  or  the  Age  of 
the  Antonines. 


Cox's  Athenian  Empire,  from  the  flight  of  Xerxes  to  the  (all  of 

Athens. 
Cox's  Greeks  and  the  Persians. 
Curteis's  Rise  of  the  Macedonian  Empire. 
Ihne's  Rome  to  its  Capture  by  the  Gauls. 
Merivale's  Roman  Triumvirates. 
Sankey's  Spartan  and  Theban  Supremacies. 


EPOCHS  of  ENGLISH  HISTORY.     Edited  by  the  Rev.  Mandell  Creightos, 

M.  A.    Complete  in  One  Volume,  price  5s.    To  be  had  also  in  Eight  Parts  or  Epochs :— 


York-Powell's  Early  England  to  the  Norman  Conquest.  Price  is. 

Creighton's  (Mrs.)  England  a  Continental  Power^  from  the 
Conquest  to  the  Great  Charter,  1066-1216.    Pnce  gd. 

Rowley's  Rise  of  the  People  and  the  Growth  of  Parliament, 

from  the  Great  Charter  to  the  Accession  of  Henry  VIL 

U15-1485.    9d. 


Creighton*s  (Rev.  M.)  Tudors  and   tiie   Reformation,  1485- 

1603.    9d. 
Cordery's  Straggle  against  Absolute  Monarchy,  1603  to  1688.  9d. 
Rowley's  Settkanent  of  the  Constitution,  from  1689  to  1784.  ^ 
Tancock's  England  during  the  American  and  European  Wars, 

from  1788  to  1820.    9d. 
Browning's  Modem  Enghmd,  fifom  1820  to  1874.    9d. 


A  CLASS-BOOK  HISTORY  of  ENGLAND,  designed  for  the  Use  of  Students 

preparing  for  the  University  Local  Examinations  or  for  the  London  University  Matriculation,  and  for  the  Higher  classes  0) 
Elementary  Schools.  By  the  Rev.  D.  MORRIS,  B.A.  Twenty-third  Thousand,  with  Maps  and  Woodcuts.  Fcap. 
8vo.  3s.  6d. 

The  SHILLING  HISTORY  of  ENGLAND ;  being  an  Introductory  Volume  to  the 

Series  oi  Epochs  ofEng^sh  History.    By  the  Rev.  MANDELL  CREIGHTON,  M.A.    Fcap.  8vo.  is. 

The  CHILD'S  FIRST   HISTORY  of    ROME.    By  the  Author  of  '•  Amy  Her- 

bert."  Uniform  with  a  "First  History  of  Greece,"  by  the  same  Author.  Latest  Edition.  Fcap.  8vo.  2s.  6d.— Questions  by 
Parkhurst,  is. 

A    FIRST     HISTORY    OF     GREECE.     By    the   Author   of   ''Amy    Herbert" 

Uniform  with  "The  Child's  First  History  of  Rome,"  by  the  same  Author.    Latest  Edition,  revised.    Fcap.  8vo.  price  3s.  6d. 

HISTORICAL  OUTLINE  of  the  ENGLISH  CONSTITUTION  for  BEGINNERS. 

By  DAVID  WATSON  RANNIE.    Fcap.  8vo.  2s.  6d. 

"A«  a  eompaaton  to  the  ordinary  acliool  hittoriw  of  Bogbnd,  Mr.  Rannie's  little  volume  xoay  be  confident]/  recommended  to  the  atteotkn  3< 
tmAen."— Educational  Timtt, 

A  HISTORY  of  the  ROMANS  under  the  Empire.     By  the  Very  Rev.  Charles 

HERIVALE,  D.D.,DeanofEly.    8 -vols,  post,  ^2  fia. 

GENERAL    HISTORY    of   ROME,  from   the    Foundation  of  the    City  \6   the   Fall   of  Augustulas, 
B.C.  753— A.D.  476.    By  ths  same  Author.    Crown  8vo.  7s.  6d. 

The  FALL  of  the  ROMAN  REPUBLIC.    By  the  same  Author.     i2mo.  7s.  6d. 


London:    LONGMANS,   GREEN  &  CO.,   Paternoster  Row. 
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FRENCH    AND    GERMAN    SCHOOL  BOOKS 

PUBLISHED  BY  MESSRS.  LONGMANS  &  CO. 


BY  PROFESSOR  CONTANSEAU. 

PRACTICAL  DICTIONARY  of  the  FRENCH  and  ENGLISH  LANGUAGES ; 

FKnch-Eiigliah,  English-French.  Bjr  LEON  CONTANSEAU,  many  yeus  French  Euoniner  for  Militaiy  and  Cml  Appoint- 
ments.   Post  8vo,  7s.  6d. 

CONTANSEAU'S  POCKET  DICTIONARY  of  the  FRENCH  and  ENGLISH 

LANGUAGES  ;  being  a  careful  Abridgment  of  the  Practical  DicHonary,    Pocket  size,  price  3Sr  6d. 

CONTANSEAU'S   FIRST   STEP    in   FRENCH,   an   Easy   Method    of  Learning 

the  Elements :  i,  Vocabulary  for  Pronunciation ;  2,  Simple  Grammar  Rules ;  3,  Easy  Exercises  and  Conversations ;  4,  Enter- 
taining Pieces  for  Reading  and  Translation.    Price  2s.  6a. — ^KK  Y,  3s. 

CONTANSEAU'S    PREMIERES    LECTURES  ;   a  Selection   of  Instructive  and 

Entertaining  Stories  from  the  best  French  Authors,  with  English  Notes,  followed  by  a  few  Easy  Poetical  Pieces  suxtaUe  to  be 
committed  to  Memory.    Price  as*  6d« 

CONTANSEAU'S  MODERN  FRENCH   GRAMMAR ;   comprising  Vocabularies, 

Conversational  Lessons,  and  copious  Exercises  composed  fh>m  the  best  Modem  Authors.    I^ce4s. — ^KEY,  3s. 

CONTANSEAU'S    GUIDE    to    FRENCH    TRANSLATION  :    a   Selection   of 

Instructive  and  Entertaining  English  Extracts,  with  Hints  for  their  Translation.    Price  3s.  6d.— KEY,  3s.  6d. 

CONTANSEAU'S  PROSATEURS  et  POETES  FRANCAIS ;  Selections  from  the 

best  French  Authors,  arranged  in  Chronobgical  Order,  from  the  Age  of  Louis  XXV.  to  the  Present  Day.    Price  5s. 

CONTANSEAU'S    PRECIS  de  la    LITTERATURE  B'RANCAISE,  depuis  son 

Origine  jusqu*^  nos  Jours.    For  the  Use  of  Schools  and  Students  preparing  for  Examination  in  FVench.    Price  35.  6d. 

CONTANSEAU'S  ABREGE  de  I'HISTOJRE  de  FRANCE,  from  the  Earliest 

Times  to  the  Year  i860.    Compiled  from  the  Works  of  Guizot,  Sismondi,  De  Barante,  Thiers,  Michelet,  etc.    Price  3s.  6d. 


CONTANSEAU'S    ELEMENTARY    FRENCH    COURSE,  adapted  for  English 

Middle^Class  Schools.    Complete  in  Tea  Parts,  i8mO|  price  Eightpence  each. 

in.  THREE  FRENCH  CONSTRUING  BOOKS  :— 

X.  EASY  FRENCH  DXLKCTUS,  price  8d. 

2.  FIRST  FRENCH  READER,  price  8d. 

3.  SECOND  FRENCH  READER,  price  8d. 

IV.  FRENCH  and  ENGLISH   DIALOGUES,  price 

8d.,  containing  the  most  useful  Phrases  in  every -day  Talk,  and  in 
Railway  and  Sceam-Boat  TraveUiag. 


I.  SMALLER  or  ELEMENTARY  FRENCH  GRAM- 
MAR:— 

X.  FRENCH  ACCIDENCE,  price  8d. 
a.  FRENCH  SYNTAX,  price  8d. 

IL  FOUR  FRENCH  EXERCISE  BOOKS  :— 

I.  FRENCH  CONVERSATION-BOOK,  price  8d. 
a.  FIRST  FRENCH  EXERCISE-BOOK,  price  8d. 

3.  SECOND  FRENCH  EXERCISE-BOOK,  price  8d. 

4.  FRENCH  TRANSLATION  BOOK,  price  8d. 


%♦    Also  an  ELEMENTAR  Y  GERMAN  COURSE,  uniform  with  the  above,  in  Seven  Parts,  price  fjd-  tach,  by  Ernest 
L.  Naftkl,  German  Master,  Upper  School,  Liverpool  College. 


RULES    and    EXERCISES    on    the    FRENCH    LANGUAGE,   for  the   use  of 

English  Students.  By  LEONCE  STIEVENARD,  Principal  French  Master  in  the  City  of  London  School.  Crown  8vo,  3s.  6d. 

STIEVENARD'S  LECTURES  FRANCAISES  ;  or,  Extracts  in  Prose  from  Modern 

French  Authors,  with  copious  Notes  for  the  Use  of  English  Students.    i2mo,  4s.  6d. 

The  GRADUATED   COURSE  of  TRANSLATION    from   English  into    French. 

Edited  by  Professors  CHARLES  CASSAL,  LL.D.,  and  T.  KARCHER.  LL.B.  Small  8vo,  in  Two  Voltunes  or  Parts, 
8s.  6d. ;  or  separately.  Part  I.  junior  Cam-ee,  3s.  6d.    Part  II.  Senior  Course,  Ss. 

%♦  KEY  to  the  JUNIOR  COURSE,  by  Dr.  CASSAL,  price  Ss. 

PRACTICAL   DICTIONARY  of  the  GERMAN  and  ENGLISH  LANGUAGES ; 

containing  New  Words  in  General  Use,  Compound  Words  not  translated  literally.  Prepositions, aimexed  to  Verbs  and  Mjec- 
tives,  Meanmes  separated  and  discrimmated,  and  Idiomatic  Expressions  with  theur  proper  Equiralents.  By  the  Rev.  W.  L. 
BLACKLEY,  mTa.,  and  C.  M.  FRIEDLANDER,  Ph.D.    Post  8vo,  7s.  6d. 


London:   LONGMANS,  GREEN  &  CO.,  Paternoster  Row. 
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Hathematical  and  Scientific  Scliool  Boob 

PIJBnSHED  BT  IIESSRS.  LOMIAITS  &  00. 


BY    J.    W.    COLENSO.    D.D. 


ARITHMETIC  destfmed  for  the  Use  of  SCHOOLS  ; 

to  which  IS  Added  a '  Chapter  on  Dkcimal  Coinage.  By  J.  W. 
CouENSo,  D.D.,  Bishop  of  KauK  Revised  Editioa,  with  Notes  and 
Knaminatioo  Papers,    xamo.  4s.  6d.— KEY,  58. 

COLENSO'S  SHILLING   ARITHMETIC,  designed 

for  the  Use  of  ELEMENTARY  SCHOOLS.  z8mo,  price  z«.  doth, 
or  with  Am8wbxs»  price  is.  6d.  dotli. 

COLENSO'S  ARITHMETIC  for  National,  Adult, 

and  CoMMBSCiAL  Schools  : 

L  Text-Book,  price  6d.    II.  Examples.    Part  I.  Simple  Ariihmeik^ 
price  4d. 
III.  Examples.    Part  II.  C^mponmd A riikmeiie,  price  4d. 

IV.  Examples,    Part   III.     iftmcHoms^   Decimmlt^   Duodecimals^  etc., 
price  4d. 

V.  Answers  to  the  Examples,  with  S<H.tmoM9  of  difficult  Questions, 
price  IS. 

COLENSO'S  ELEMENTS  of  ALGEBRA  designed 

for  the  Uie  of  Schools.  Past  I.  cootainiag  the  Simpler  Puts  of  the 
Science,  suitable  for  foieral  Sdiool  Pnrposes,  and  as  reqaired  for  the 
attainment  of  an  ordmary  B.A.  degree.  New  Edition,  zsmo,  price 
41;  6d.^KBY,  5S- 


EXAMINATION     QUESTIONS    on    COLENSO'S 

ALGEBRA,  F)srt  L  .wSh  Gtadnated  Exercises,  PkoUcns,  etc  By 
the  Rev.  J.  Hunter,    tamo,  as.  6d. 

COLENSO'S  ELEMENTS  of  ALGEBRA  designed  for 

the  Use  of  SCHOOLSL  Part  II.  adapted  to  soil  the  vasts  of 
mora  advanced  Students ;  cootaininc  the  higher  parts  of  the  sabject, 
with  MiaoelUneoos  Kxamplm  and  Equation  Pkqaen.  zamo,  6s.— 
KEY.  ss. 

COLENSO'S   MISCELLANEOUS  EXAMPLES  and 

EQUATION  PAPERS  from  Ptets  I.  and  IL  of  the  AlgOmii  wiili 
the  Answers,    xsmo,  as^  6d. 

THE    STUDENT'S  ALGEBRA.     Complete  in  One 

Volume.  By  the  Right  Rev.  J.  W.  Cdlsnso.  D  J>.,  Lord  Bidup  of 
Natal.  Edited  by  the  Rer.  John  Hunter,  M.A.  Crown  Bvo,  piict 
^ KEY  6s. 

COLENSO'S  ELEMENTS  of  ALGEBRA,  adapted  for 

the  use  of  National  and  Adult  Schools ;  containing  uuninoiis  Easy 
Examples  and  Questions  under  ewry  Rule,  with  a  Selection  of  Hi»- 
oellaneons  Exercises  lor  Pnuitice.    xSmo,  xs.  dd.— KEY,  as.  6d. 

COLENSO    and     HUNTER'S     INTRODUCTORY 

ALGEBRA;  containing  the  Chief  Rules  stmplifi^wilh  addk&>ttsl 
lUustrations  and  New  Kvamplrs,    z8dd,  ss.  6d.— KBV,  price  as.  6d. 


QmOTS  ELEMENTARY  TREATISE  ON  PHYSICS, 

Bzperimental  and  Applied,  for  the  use  of  Oollefires  and  SohoolB. 

Translated  and  edited  from  Ganot's  EUments  de  Ph^que  by  £•  ATKINSON,  Ph.D.,  F.C.S.,  Professor  of  Experi. 

.  mental  Science,  Staff  College,  Sandhurst.    Tenth  Edition,  revised  and  enlarged  ;  with 
4  Coloured  Plates  and  864  Woodcuts.    Large  crown  8vo,  15s.  cloth. 

%*  In  the  present  edition  the  fresh  matter  has  increased  by  about  twenty-five  pages  the  size  of  the  book  as  it  stood  in  the  last 

edition.    The  new  matter  includes  twenty-four  additK>nal  illustrations. 

Ganot's  Natural  Philosophy  for  General 
Readers  and  Young  Persons. 

Translated  and  edited  from  Ganot's  Cours  EUmentaire  de  Physique  by  E.  ATKINSON,  Ph.D.,  F.C.S.,  Professor  of 
Experimisntal  Science,  Staff  College,  Sandhurst.    Third  Edition  ;  with  2  Coloured  Plates 

and  454  Woodcuts.    Crown  8vo,  price  7s.  6d.  cloth. 


TEXT-BOOKS  OF  SCIENCE,  MECHANICAL  AND  PHYSICAL 

Edited  by  C.  W.  MERRIFIELD,  F.R.S. 


ABNEVS  PHOTOGRAPHY,  3s.  6d. 
ANDERSON'S  (Sir  J.)  STRENGTH  of  MATERIALS, 

3s.  6d. 

ARMSTRONG'S  ORGANIC  CHEMISTRY,  3s.  6d. 
BALL'S  ELEMENTS  of  ASTRONOMY,  6s. 
BARRY'S  RAILWAY  APPLIANCES,  3s.  6d. 
BAUERMAN'S  SYSTEMATIC  MINERALOGY,  6s. 
BLOXAM'S  METALS,  3s.  6d. 
GOODEVE'S  MECHANICS,  3s.  6d. 
GORE'S  ELECTROMETALLURGY,  6s. 
GRIFFIN'S     ALGEBRA    and    TRIGONOMETRY, 

as.  6d.    NoTBS,  3s.  6d. 

JENKIN'S     ELECTRICITY    and     MAGNETISM, 

3s.  6d. 

MAXWELL'S  THEORY  OF  HEAT,  3s.  6d. 


MERRl  FIELD'S     TECHNICAL      ARIThMETIC 

•    3s.  6d.    Key,  3s.  6d. 

MILLER'S  INORGANIC  CHEMISTRY,  3s.  6d. 
PREECE    and    SIVEWRIGHT'S    TELEGRAPHY, 

Ri/tLEY'S  study  of  rocks;  or  TEXT-BOOK  of 

PETROLOGY,  4s.  6d. 

SHELLEY'S  WORKSHOP  APPLIANCES,  3s.  ^A 
THOME'S  STRUCTURAL  and  PHYSIOLOGICAL 

BOTANY,  price  te. 

THORPE'S  QUANTITATIVE  ANALYSIS,  4s.  6d. 
THORPE  and  MUIR'S  QUALITATIVE  ANALYSIS, 

TILDEN'S  CHEMICAL  PHILOSOPHY,  3s.  64 
UNWINDS  MACHINE  DESIGN,  3s.  6d 
WATSON'S  PLANE  and  SOLID  GEOMETRY,  3s. ^i 


London:  LONQMANS,  QBEEN  &  CO.,  Paternoster  Bow. 
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APPROVED  ELEMENTARY  SCHOOL-BOOKS. 


IN    GLEIG'S    SCHOOL    SERIES. 


HISTORY  of  ENGLAND.    By  the  Rev.  G.  R.  Glkig. 

M.A.    Being  the  First  Book  of  History.    x8mo,  as.,  or  in  Two  Parts, 
9d.  each. 

By  the  same  Author,  in  the  sane  Series : — 

Sbcond  Book  op  History,  BRITISH  COLONIES,  xs. 

Third  Book  op  History,  BRITISH  INDIA,  od. 

Fourth  Book  op  History,  SACR£0  HISTORY,  as. 

HISTORICAL  QUESTIONS  on  the  above  Four  His- 

tones.    i8mo,  9d. 

SIMPLE  TRUTHS,  ia  EASY  LESSONS  ;   being  an 

Abridged  Scripture  History.    xBmo,  6d; 

GLEIG*S  BOOK  of  BIOGRAPHY  :  Lives  of  Crompton, 

Herschel,  Miller,  Stephenson,  and  Beaver.    x8mo,  gd. 

The  CHILD'S  FIRST  BOOK  of  GEOGRAPHY,  in  a 

Series  of  Easy  Reading-Lessons.    By  W.  Huchbs,  F.R.O.S.    iSmo,  gd. 

GENERAL  GEOGRAPHY.    For  the  use  of  Beginners. 

By  W.  Hughes,  F.R.G.S.    x8mo.   9d. 

GEOGRAPHY  of  the  BRITISH  EMPIRE.    For  the 

use  of  Beginners.    By  W.  Hui.HSs,  F.R.G.S.    xSmo,  gd. 

EXAMINATION  QUESTIONS  on  GENENAL 

GEOGRAPHY.    By  W.  Hughbs,  F.R.G.S.    x8mo,  gd. 

PHYSICAL   GEOGRAPHY  for  BEGINNERS.    By 

W.  HuGHBS,  F.R.G.S.    i8mo,  gd. 

HISTORY  of  ROME.    By  the  Yen.  R.  W.  Brown, 

Archdeacon  of  Bath.    x8mo,  gd. 

HISTORY  of  GREECE.    By  the  Yen.  R.  W,  Brown, 

Archdeacon  of  Bath.    xSmo,  gd. 

The  FIRST  THREE  BOOKS  of  EUCLID'S   ELE- 
MENTS of  GEOMETRY.    By  T.  Tatb,  F.R.A.S.    x8mo,  gd. 


PRACTICAL  GEOMETRY,  containing  the  Construe 

tion  of  all  the  most  useful  Geometrical  Problems.  By  T.  Tatb,  F.R.A.S. 
i8mo,  xs. 

MECHANICS  and  the  STEAM-ENGINE  Simplified 

for  Beginners.    By  T.  Tatb,  F.R.A.S.    x8nM»,  gd. 

HYDROSTATICS,  HYDRAULICS,  and    PNEU- 
MATICS Simplified  f.r  Beginners.   By  T.  Tate,  F.R.A.S.   xSmo.gd. 

MAGNETISM,  VOLTAIC  ELECTRICITY,  and 

ELKCTRO-DYNAMICS   Simplified  lor  Beginneri.    By  T.  Tatb, 
F.R.A.S.    x8ao,  gd. 

ELEMENTS  of  MENSURATION  and  LAND-SUR- 
VEYING.   By  theRev.  J.  Huntb^,  M.A.    iSmo,  xs.    Kby,  xs. 

PLANE  TRIGONOMETRY,  with  Problems  and  Tables. 

By  the  Rev.-J.  Huntbr,  M.A.    x8mo,  xs.    Kbv,  gd. 

TREATISE   on    LOGARITHMS,  Vith   Tables,  etc., 

adapted  to  the  above.    By  the  Rev.  J.  Huntbr,  MJl.    x8mo,  is. 
Kby,  gd. 

EXPLANATORY    ENGLISH   GRAMMAR  for   Be- 
ginners.   By  Waltbr  M'Lbod,  F.R.G.S.    x8mo,  gd. 

%*  Or,  fur  Elementary  Schools,  in   Four  separate  Parts  :— I.  and 
III.  xd.  each  ;  II.  4d. ;  IV.  6d.    D^nithns,  for  Home  Study,  xd. 

MANUAL  of  ARITHMETIC,  containinsr  1.900  Ques- 
tions for  Cl  ass  instruction:  By  Walter  M'Lcoo,  F.R.G.S.  xSmo.gd. 

MY  FIRST  SCHOOL  BOOK  to  Teach  me  Reading 

and  Writing.    By  Waltbr  M'Lbod,  F.R.G.S.    x8mo,  6d. 

MY  SECOND  SCHOOL  BOOK  to  Teach  me  Read- 
ing and  apelUng.    l>y  Salter  M'Lb  >d,  F.R.G.S.    x8mo,  gd. 


STEVENS  &  HOLE'S  GRADE  LESSON  BOOKS, 

In  Six  Parts  or  Standards;  each  embracing  Reading,  Spelling,  Writing,  Arithmetic,  and  Exercises  for  Dictation. 

By  the  Rev.  E.  T.  STEVENS,  M.A.,  Oxon.,  and  the  Rev.  C.  HOLE,  LL.D.,  Rector  of  Holy  Trinity, 

Cape  Town. 


THE  FIRST  STANDARD.    Price  gd. 
THE  SECOND  STANDARD.     Price  gd. 
THE  THIRD  STANDARD.    Price  gd. 


THE  FOURTH  STANDARD.    Price  is.  3d. 
THE  FIFTH  STANDARD.    Price  is.  3d. 
THE  SIXTH  STANDARD.    Price  is.  6d. 


Answers  to  the  ARrrHMETiCAL  Exercises  in  Standards  I.  II.  and  III.,  price  4d. ;  in  Standard  IV.,  price  4d. ;  in 
Standards  V.  and  VI.,  price  4d. ;  or,  complete,  price  is.  2d.  cloth. 

THE  GRADE  LESSON  BOOK  PRIMER.    Price  3d. 
FIRST  LESSONS  IN  READING,  24  Folio  Sheets.     Price  4s.  6d. 
INTRODUCTORY  LESSON  BOOK  TO  STANDARD  I.    Price  6d. 
THE  ADVANCED  LESSON  BOOK,  a  Sequel  to  the  Grade  Lesson  Books.    Price  2s. 


KNOWLEDGE    FOR    THE    YOUNG. 

A  New  Edition,  in  i8mo,  price  One  Shilling. 

THE  STEPPING-STONE   TO   KNOWLEDGE; 

Comprising  several  hundred  Questions  and  Answers  on  Miscellaneous  Subjects,  adapted  to  the  capacity 

of  the  Youthful  Mind.    By  a  MOTHER. 

In  the  same  Series,  price  One  Shilling  each,  Stepping- Stones  to 


KNOWLEDGE,  Second  Series,  is. 
ENGLISH  HISTORY,  is. 
IRISH  HISTORY,  is. 
BIOGRAPHY,  is. 
GRECIAN  HISTORY,  is. 


ROMAN  HISTORY,  is. 
GEOGRAPHY,  is. 
BIBLE  KNOWLEDGE,  is. 
ARCHITECTURE,  is. 
ASTRONOMY,  is. 


MUSIC  IS. 

ENGLISH  GRAMMAR,  is. 
FRENCH  CONVERSATION,  is. 
NATURAL      HISTORY,      Two 
Parts,  is.  each. 


London:    LONGMANS,  GREEN  AND  CO.,  Paternoster  Row. 
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Works  by  John  HuUah,  LL.D. 


HULLAH'S    METHOD  OF    TEACHING 

SINGING;  originally  published  as  Time  and  Tune 
in  the  Elementary  SchooL  By  JOHN  HULLAR,  LL.D. 
Crown  '8vo,  price  2s.  6d.  cloth.  A  New  Work,  Theoretical 
and  Practical,  embodying  the  resnlts  of  many  years'  ex- 
perience ;  among  these  are  the  continued  use  of  the  Fixed  or 
Immoveable  Do^  but  with  the  Sol-fa  syllables  im fleeted  on  a 
method  based  on  the  natural  succession  of  vowel  sounds. 

EXERCISES     AND   FIGURES    IN    HULLAH'S 

METHODof  TEACHING  SINGING.  By  John  Hullah,  LL.D. 
Crown  8vo,  price  is.  icwed,  or  is.  2d.  limp  cloth ;  or  in  Two  Parte, 
price  6d.  each  s<wed,  or  8d.  each  limp  cloth. 

LARGE    SHEETS,    Containing  the  Exercises  and 

Fignres  in  Hullah's  Method,  in  parcels  of  8,  price  6s.  each. 

The  CHROMATIC  SCALE,  with  the  Inflected  Syl- 

lahles  used  in  Hullah's  Method,  on  a  Large  Sheet,  price  is.  6d. 
Thtiaine  on  a  Card,  price  One  Penny. 


WILHEM'S    METHOD   of   TEACHING   SING- 

ING,  adapted  for  £ngli»h  Use ;  first  published  in  1840,  ard 
revised  and  reconstructed  in  1849,  under  the  .sanction  of  the  Com* 
mittee  of  Council  on  Education. 

THE  MANUAL,  for  the  Use  of  Teachers  and  Pupils. 

Pasts  I.  and  II.  price  as.  6d.  each ,  or,  together,  in  doth,  5s. 

EXERCISES  and  FIGURES,   contained  in  Parts  I. 

and  II.  ot  the  above.  Books  I.  and  II.  price  8d.  each.    For  the  use 
of  Pupils  only. 

LARGE  SHEETS,  containing  the  Figures  only  in 

Part  I.  of  the  above.    Kos.  I  to  8,  in  a  parcel,  price  6s. 

LARGE  SHEETS,  containing  the  Exercises  only  in 

Part  I.  of  the  above.    Nos.  9  to  40,  in  Four  Plarcels  <^Etght  SheeU 
each,  price  6s*  per  Pascal. 

LARGE    SHEETS,  containinjr   the  Figures  only  in 

Past  II.  of  the  above.    Nos.  41  to  52,  in  a  parcel,  price  gs. 


RUDIMENTS  of  MUSICAL  GRAMMAR.  Royal 
8vo,  price  3s. 

NOTATION.  Brief  Directions  concerning  the  Choice 
and  Adjustment  and  ^Formation  hy  Hand  of  the  Characters 
constituting  the  Musical  Alphabet.    Price  6d. 

A  SHORT  TREATISE  on  the  STAVE.    Price  2S. 

A  GRAMMAR  OF  MUSICAL  HARMONY. 
Royal  8vo,  price  3s. ;  or  in  Two  Parts,  price  is.  6d.  each. 

EXERCISES  to  the  Above,  is. 

A  GRAMMAR  OF  COUNTERPOINT.  Part  I. 
Price  2s.  6d. 


HYMNS  for  the  YOUNG.    Set  to  Music.    Royal 

8vo,  price  8d. 

SCHOOL  SONGS  for  Two  or  Three  Voices.    Two 
Books,  price  6d.  each. 


INFANT  SCHOOL  SONGS.    Price  Sixpence. 
LECTURES    on  the    HISTORY    of    MODERN 

MUSIC,  delivered  at  the  Royal  Institution.  Third  Edition. 
8vo,  8s.  6d. 

LECTURES  on  the  TRANSITION  PERIOD  of 

MUSICAL  HISTORY,  delivered  at  the  Royal  Institution. 
Second  Edition.    8vo,  los.  6d. 


ADAIR'S 

EXCELSIOR  COPY-BOOKS. 

Acknowledged  to  be  the  most  beautiful  style  of  Writing 
of  any  Copy-books  in  the  Market. 


Fcap.  4(9,  16  pph 


If 


«4  Pl^ 


zd.  oflch. 

ad 


n 


I.  IntroductoHf  -  Letters  —  Easy 
Wordi,  without  Long  Ltttoft. 
Ooublo  Lino. 

a.  Easy  Words,  with  Long  Lattari. 
Doublo  Lino. 

3.  Easy  Words  and   Long  Lotttrt. 

Double  Lino. 

4.  CapitalK-Wordiwith  Capiiaia— 

Figuraa.  Doublo  Uno. 


The  Series  conaiara  ofaxiM  nmnbers,  careloIlTgndaated  oq  the  most  sldlfal 
principle  to  &dlita(t«  the  easy  progress  of  the  Papik. 

5.  Short  Sentences,  With  Capitals. 
Double  Line. 

6.  Small  Hand — Sentences.  Doable 
Line. 

7.  Small  Hand— Sentences. 

8.  General  Finishing  Hand. 

9.  Commercial  Finishing  Hand. 
A  Invoice  and  Account  Forms. 
B  Letters  and  Commercial  Fomi 

Books  A  and  B  are  in  oonrse  of  ptcpaiatlon,  and  will  be  ready  shortly. 

The  Writing  is  natmrnl,  degant,  and  free  the  fisc-ainiiles  of  the  wridns 
of  a  Teacher  who  has  made  the  teaching  of  writing  a  ^Mcial  stody  to 
upwards  of  thirty-six  years,  and  is  acknowledged  by  xLM.L  as  one  at  the 
most  soccessfol  writing  masters  of  the  day. 

'  The  writer  and  engraver  put  their  whole  trust  in  the  graoefiil,  attractive, 
clear,  and  easy  style  of  calign^y.  It  is  certainly  an  exceedingly  desiiable 
stvle  for  school  children  to  acquire,  and  it  has  the  merit  of  oeing  really 
adapted  to  pen-and-ink  work,  and  not  merely  a  good  piece  of  eogsaring  to 
k)ok  at.'— rAr  Sckeol BomtdChrmucU,  Lcmd^a. 

*  This  series  of  oopv>-books  extends  from  Letters  to  "  Commercial  Finishiii£ 
Hand."  It  b  skilfully  ^pwduated,  and  preeenU  the  veiy  best  models  oi 
writing.  The  combinations  of  letters  given  for  imitation  in  the  earlier 
numbers  are  specially  fitted  to  train  both  the  e^  and  the  hand  to  the  oioeties 
of  correct  penmanship ;  and  pupils  carefully  chilled  to  the  faithful  oopyineof 
the  various  head-lines  must  in  tune  acqture  a  very  good  style  ci  writing  We 
can  highly  recommend  the  series  to  tochers  in  aearch  oloopy-hooks.  — JAr 
EdMcatwiuU  Ngmi. 

London  :  GCORGE  GILL  &  SONS,  33,  Warwick  Lane,  PSatemoster  Rov. 
Manchester:  THE  MANCHESTER  AND  DISIRICT  SCHOLASTIC 

TRADING  COMPANY,  43,  Deansgate. 
Liverpool :  THE  NORTH-WESTERN  EDUCATIONAL  TRADING 

CO.,  Limited,  44a,  Renahaw  Street. 
Bel&st:  HUGHADAIR,  Publisher. 


SCHOOL   DESKS. 

BANKRUPT'S  STOCK. 


London,  LOKGMANS  and  CO. 


G.    E.    HAWES, 

SCHOOL  DESK  MANUFACTURER, 

HAVING  PURCHASED  the  ENTIRE  STOCK  of  IRON 
STANDARDS  muin&ctaied  bf 

JOHN     QLENDENNING 

Late  of  Chalk  Hill  Works,  trading  under  the  Name  of 

COLMAN  &  GLENDENNING, 

IS  NOW  OFFERING 

'  THE  EiSTESS  COUKTIES;  '  THE  COLLEGIATE; 
'  THE  COIIHTT;  and  otber  desks 

AT    GREATLY    REDUCED    PRICES. 


FOR  PARTICULARS,  APPLY  TO  THE  ABOVB,  AT 

CHAPEL  FIELD  or  DUKE'S  PALACE  WORKS, 
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r.  THE  FIRST  BOOK  OF  ENGLISH  HIS- 
TORY FOR  SCHOOLS  AND  FAMILIES,  in  Question 
and  Answer.    Cloth,  is. 

'  IlwcuM  bt  impcosble  toimuuiiie  ia  ibontt  tpace  Ihs  lexlini  facB  of 
English  Hiiory.'— JwiKi'm 

2.  THE   COMPLETE   GRADE   PARSING  AND 

ANALYSIS.    A  Book  of  Exercises  foi  Home  and  School 
Use.    Clotb  od.    Also  in  Two  Paris,  4d.  eacb- 
■  Tachen  will  find  Ihe  book  ■  En.l  help  ■-SthttI  Guardimm. 

3.  KEY  to  the  Complete  Parsing  and  Analysis ;  con- 
Utning  Che  full  worlang  of  all  the  Exercises.  StroDg  cloth.  ]s. 

*  To  yonSE  tcKchen  uid  private  uudcnti  tblA  wi[]  be  a,  laott  vjjiuble  book 
of  i%imnc<i.' ^EdiuMiffnal  Stvu. 

4.  THE  BOOK  OF    POETRY   FOR.   SCHOOLS 

AND  FAMILIES.    ConlainuiK  briernotes  of  the  life  and 

Erincipal  works  ofeach  writei;  anii  CopiouB  Explanations  of 
liScnlt  Words  and  Allusions.     191  pp.  cloth,  is. 
■Oneaflhe  beUihiUini  booki  of  poeuy  we  hare  iitiia.'—/faliaiuU  ScMttl- 

5!"tHE   JUNIOR    BOOK    OF   POETRY.     Con- 

laining  a  choice  selection  ofPoetry  for  Reading  and  Repeti- 
tion, with  very  Copiotis  Holes  and  EipUnationa.  ^I  pp., 
cIolh.6d. 

•  Well  adapted  for  ihe  Fifth  and  Slitlh  Sland»nlj  in    Englith  ElemmMrr 
^hooll,  and  may,  w{ih  advanLage,  be  nsed  fjr  English  Literature  in  Scotch 

6^h"e  "cOMpOiTE  ENGLISH  SPELLING 
AND  DICTATION  BOOK.   la.  bd.    Also  in  two  Parts — 

"Junior"  and  "Senior" — price  9d.  eacij. 


'TheaTJ 


il.'— <:*■-. 

ougblyco 
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7.  THE  COMPLETE  GRADE  SPELLING 
BOOK,  containing  most  of  the  Easy  and  DifficniE  Words  in 
the  Enelish  Language,  oiranged  in  lessons  for  home  work- 
Price  £1.,  or  in  Three  Parts,  3d.  each. 

'  EihauitiTn  a(  (he  dilficnllles  of  Engl^  Spelling.'—  CiH^tta*  UnitH. 

8.  THE  COMPLETE  BOOK  OF  ARITH- 
METICAL   EXAMPLES.     IB.  4d.    Key    (or  Book  of 

'  A  TtnuirkaUy  cheap,  well  i^Tadaatfid,  and  practical  collectica  of  Arith- 
metical Eiamples  for  borne  and  ichool  ax.'—idialumal  Timti. 

9.  THE  COMPLETE  BOOK  OF  ARITH- 
METICAL EXAMPLES,  KEY,  and  MEMORY 
WORK  of  ARITHMETIi;.  Bound  Cagether,  35. 

10.  ARITHMETICAL  EXAMPLES,  Part  I.,  con- 
taining thousands  of  new  Qnestions,  from  Simple  Addition 
to  iSoportion,  Practice,  Bills  ot  Parcels,  and  Metric  Arith- 
metic, 8d.   Key  (or  Answers)  IS. 

ir.  ARITHMETICAL  EXAMPLES.  PartlL,  8d.; 
K^,  IS. 

12.  THE  GRADE  ARITHMETIC.  In  Four  Parts, 
tttff  coTOs,  3d.  each;  sewed,  id.  Answers,  3d.  eftcti  Fart- 

13.  THE  COMPLETE  GRADE  ARITHMETIC, 


6d- 


i,Sd. 


14.  THE  MEMORY  WORK  OF  ARITHMETIC, 
a  Book  of  Tables,  Rules,  etc-,  4d. 

15.  THE     JUNIOR    ARITHMETIC,     cotitaining 
Explanations,  Exercises,  and  Answers  to  all  Qneations,  <xl. 

16.  THE  FIRST  SIX  BOOKS  OF  EUCLID,    is. 


CHEAPEST 

CARDS    OUT. 


London  :  SIMPKIN,  MARSHALL,  and  CO.     Edinburgh  ;  OLIVER  &  BOYD  ;  J.  MENZIES  &  CO. 
•»•  A  Specimen  Copy  of  any  of  the  above,  excepi  Ktys,   sent  to  Head  Teachers  for  half  the   pnce  ii 
stamps,  on  application   to  Dr.    Davis,  West  Town,  Bristol 

JuitPMi$htd,  CU)th,pictbd. 
(Re-ptinled  from  THE  Piactical  Tbacobr.} 

Short  Historical  Anecdotes. 

B;  tlie  Bn.  Sli  G.  V.  COI,  Bart.,  I.A., 

Author  of  '  Tales  of  Ancient  Greece,'  '  A  History  of  Greece,' 

'The  Myttiology  of  the  Aryan  Nation*,'  etc.,  etc 

JOSEPH  HUGHES.  Pilgrim  Street.  Ludgate  Hill. 
Now  Ready,    Fcap.  Svo,  240  pp.     Price  3s.  6d- 

The  Questions  set  at  the  Matricu- 
lation Examination  of  the 
London  University, 

JUNE.  iSto. 
WITH    FULL    MODEL    ANSWERS. 

By  W.  P.  WORKMAN, 

Fiwt  in  Honours  at  the  abo»e  Examination. 

•«•  Candidates  would  do  well  to  buy  this  book.     In  addition 

to  snowing  what  kind  of  answers  places  a  man  at  the  top  of  the 

list,  it  contuns  all  informatloD  neceasaiy  to  candidates,  and  also 

those  intending  to  giaduate- 

■,•  Sent  post  free  on  receipt  ot  P.O.O.  for  3).  8d. 
London  :  JOSEPH  HUGHES,  Pilgrim  Street,  Ludgate  Hill. 

PROFESSOR  BAIN'S  COURSE  ot  ENGLISH 
for    bolh     Piimaiy    and    Higber    Schools  |     Rerised 
Editions:—  i.  d. 

First  English  Grammar  i    4 

Key.  with  Addiiknal  Exerciiea i    9 

Higher  English  Grammar  3    6 

Companion  to  the  Higher  GnniHr 3    6 

English  Composition  and  Rhetoric 4    *> 

London:  LONGUANS  &  CO. 


THE  SET  SENT  POST  FREE  FOR  4a.  OA. 


JOSEPH  HUGHES, 

PUBUSHER, 
PILGRIM  STREET,  LUDGATE  HILL,  LONDON,  E.G. 
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W.STEWARTiCO.'SSPECIAL  MANUALS  for  LONDON  UNIVERSITY. 


Price  x8.,  post  firee. 

A  coHPZiSTE  8ST  oFlokbon  uerivxR- 

SITY  MATRICULATION  PAPERS*  with  Spedmcns  of  Model 
Answers. 

Recently  issued,  Oown  8vo,  cloth,  as.,  post  free. 

LONDON  UJilVifiBBITY  MATJElIOULATIOK 

EXAMINATION  :  What  to  Read,  and  How  to  Read  it.  SpeciaUy 
written  for  Private  Students,  and  containing  full  and  complete  tnfonna- 
tioD  00  all  points  connected  with  the  KraminiTinn,  indoding  CoimMre- 
henaive  Lists  of  the  Newest  and  most  reliable  Text  Books,  and  a  Com- 
piece  Set  of  Papers  with  Model  Answers  in  each  Sutqect. '  By  Wivliam 
Dodos,  B.A. 

Just  issued.  Price  4s.,  post  free. 

NATX7BAL     PHILOSOPHY    FOB    LOUDON 

UNIVERSITY  MATRICULATION.  By  Edwasd  B.  Avbling, 
D.Sc.  This  volume  is  the  only  book  at  present  issued  that  deals  with 
all  the  subjects  required  for  the  Matriculation  Examination.  It  will 
now  bepoisiUe  for  the  Student,  in  place  of  reading  two  or  three  different 
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Pri^  as.,  post  free. 

PBA.CTIC AL  GEOLOGY.  B;^  W.  Jeromb'Harrison, 
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